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Art. I.—WNereis Boreali-Americana ; or Coprensons toa His- 
tory of the Marine Alg@ of North America ; by Wm. Henry - 
Harvey, M.D., &c.—Part I. Me: snows Washington, — 

~ Smi cramaaaie. 4 Institution. New York: G.P. Putnam. Jan., 1852. 

ras; is the first part of the work announced in our January 
number. It is a separate issue of a a ae (of _150 pages, with 

_ Smithsonian Contributes to Knobdige: "eae a welcome con- 
_ tribution it is, as well in its purely scientific arings, as on ac- 
count of the popular interest of the subject; and under both 

aspects well deserving the efficient furtherance of this admirably 
| eae institution, since the heavy outlay for the needful picto- 
rial: il ustration would deter any unaided author or publisher, 

a ‘ally interesting to the structural anatomist and 
m their consisting either of isolated cells or series 
23 lest combination, often of consid S 

rcu able to. 

s class of plants has at- 
tracted more popular interest perhaps than any other, at least 
in Great Britain, where their study has been encouraged and 
facilitated by the vario coi, aoe mt works a the — Dg 

> Senms, V Vol XIV, No. 4 0.—July, 1852. 



2 Notice of Harvey’s Marine Alga of North America. 

ticularly 7 be This general interest, first incited by Dr. 
Greville’s Alew Britannica, has been n widely extended by Dr. 
Harvey’s own Manual of the British Alga, especially the second 
edition, and his elaborate Phycologia Britannica. The plates of 
the latter are excelled only by those of the present memoir, in 
which Professor Harvey is doing for our country what in those 
works he has accomplished for his own, and what in his Nereis 
Australis he is likewise doing for the counterpart regions of the 
southern hemisphere. As we welcome this accomplished nat- 
uralist as a fellow-laborer on our own ground, let us hope that 
this first is far indeed from being the last “Contribution to — 
knowledge” from a transatlantic source to be called forth and ; 
_ published by the Smithsonian Institution. Such scientific inter- 
vention is productive only of good results. 
“The book now before us, in the form ofa thin quart volume, 

is only the first part of the work, comprising the Melanos; ermee, 
or olive-colored seaweeds, with the general introduction. Two 
more parts, still more ample, or at least embracing a greater 
variety of gra are yet to come; namely, part 2d, the Rhodosper- 
mee, or Rose Alge ; and part 3d, the Chlorospermee or Grass- 
green Alge. Beth of these, and. especially rose-red series, already 
in a state of forwardness, will furnish more striking illustrations _ 
than the present, for the olive-colored seaweeds are not remark- 
able for beauty. They are however, generally, . the most con- 
ape: for size, and the most important in their economical uses. 

aking of the uses of seaweeds, Prof. Harvey very prop- 
erly alludes, first to the general office which this class of plants 
discharges in the economy of nature. 

; f 

sat 

‘The part committed to the Alga: in the household of nature, though 
humble when we rega ard them as the lowest organic members in that — 

mit, when we : aa oats vast peeposdertince of the ocean over the 
land on the surface of the earth, and bear in mind that almost the 
eae 4s submarine vegetation consis of Alge. The number of species _ 
of mes plants which are not Alge proper is extremely small. 
These on the American coast are limited to less than half a dozen, — 
only one ‘of which, the common Eel Grass (Zostera marina), is ex- , 
tensively disperse 2 

“ All other marine plants are referable to Alge 5 the aed sp 
would therefore be Bently destitute of vegetable life 

i existence. Almost every shore—wher shifting ay ‘si 
their growth—is now clothed with a varied band of Alge of the 

5 and: ae species of these vegetables  pegete: 
s myriads at depths of the ocean as great as the plum- 

. Sa al life chien It is 
‘ the sea, in every hot, therefore, speaking te 

_ climate and at all oe de thef vegetables u under 
. r other, 

ee ff ili 
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*“ The sea, too, teems with animal life,—that ‘* great and wide se 

wherein are things creeping pe asa ‘bape small Ang great beats, 

affords scope to hordes of animals, from the * Leviat whale 
microscopic polype, transparent’as the ae in which . i os aad 
only seen by the light of the phosphoric g gleam which he emits. Now 
this exuberant animal creation could not be maintained without a veg- 
etable substructure. It is one of the laws of nature that animals shall 
feed on organized matter, and vegetables on unorganized. For the 
support of animal life, therefore, we require vegetables to change the 
mineral constituents of the surrounding media into suitable nutriment. 

**In the sea this office of vegetation is almost exclusively committed 
to the Alge, mend we may judge of the completeness with which they 
execute their mission by the fecundity of the animal world which de- 
prods upop thers Not shee I would assert that all, or nearly all, tee 

and there are myriads of the lower in organization which do depend 
Bpon them Pane: 

the higher orders of Alge feeders I may mention the 
Turtles, whose green Jat, so prized by ‘aldermanic palate, put peels 
be colored by the unctuous green juices of the Caulerpe which 
they browse. But without further notice of those that directly rbepend 
on the Algz, it is manifest that all must peered though indirectly, 

__ depend on whatever agency in the first instance seizes on inorganic 
: Matter, and converts it into living substance siiiable to enter into the 
composition of animal nerve and muscle. And this agency is assuredly 
the office of the vegetable kingdom, here confined in the main to Algz ; 
we thus sufficiently establish our polos) that the =Alens are ,indispensa- 
ble to the continuance of organic life i in the sea. 
“As being the first vegetables that at ney apo dead tated and as 

affording directly or indirectly a past waler: cde Alge 
are entitled to notice. Yet this is ox one half of the task committed 

to them. © Equally important is the influence which their growth exerts 

: _ on the water and on the air. The well known fact that plants, whilst 
Joos fix carbon in an organized form in extending their bodies re! the 

- growth of cells, exhale oxygen gas in a free state, is true of t 
as of other vegetables. By this action they tend to keep pai e 
water in which they vegetate, and yield also a considerable portion of 

; eee gas ta. ) the be sone Thave already stated | that whenever 
wherever an extensi ve surface o of shallow 

s exposed to ie oe Co ¢7 

and this Vegetation usually continues 
another as it dies out, as long as the p 
drying up of the land, the Conf 
arcely more than mem 

ae 
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are either carried away by the wind or form a papery film over the 
exposed surface of the ground. In neither case do they breed noxious 
airs by their decomposition. All their life long they have conferred a 
positive benefit on the atmosphere, and at their death they at least do 
no injury. ‘The amount of benefit derived from each individual is in- 

many extensive surfaces of water dispersed over the world, which are 
thus kept pure and made subservient to a healthy state of ‘the ‘atmos- 
ph t is not only vast, but it is worthy of Him who has appointed 

to even the meanest He an creatures something to ee for the good of 
His creation.”—pp. 3 

For those who, —_— cannot appreciate such views, 
who might reply that the present supply of oxygen in the air is 
quite sufficient to last out their time, or even that of the whole 
human race, and who would ask, “ what is the use of feeding all 
these animals?” our author proceeds to enumerate some of the 
principal uses to which the Algze have been applied by man, show- 
ing that many are directly edible and nourishing, and some prized 
as delicacies, while others furnish the pasturage of turtles, and 
are probably needful for the formation of their much prized green 
at, the use of which, in feeding the aldermanic race of animals, 

‘our objector will probably appreciate. What a pity that the 
botanist must now leave the famous edible birds’ nests out of his 

id 

list of vegetable esculents, it being lately lee that this | 
costly delicacy “consists of an animal substance which is sup- 
posed to be disgorged by the swallows that build them.” .. "Phe 
various other uses to which Algze have been applied by man, 
whether civilized or savage, some of them curious, are mentioned 
at some considerable leng ‘th, 

Another part of the TaleSduction treats, in a clear and inter- 
poke way, of the general structure and morphology of Algz, 

the series of vegetable development from the simplest 
possible vegetable organism, formed of a single cell or vesicle, a 
such as the Protococcus or eietow plant, which in its growth, — 
or reproduction (for these two ftmctions are reduced to one and 
the same thing) merely gives rise to other free cells like itself; 
up to those of considerable complexity of organization and o 
large or even gigantic size ; such as the Devil’s Apron, Oar-weeds 
and Murlins of our own Atlantic shore, and the Macrocystis, — 

curious T'halassiophyllum, and the strange Nere 
Northwest coast. The latter “is a when fully grown, to 

in aah tik ~The cask-like air- 
ike Milton’s hero, lies vessel ol bales up this aaa 

a eee 
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Prone on the flood, extended long and large 
(And) floating many a rood.— 

Here the Sea Otter (Lutra marina) has his favorite lair, resting 
himself on the vesicle, or hiding among the leaves while he 
pursues his fishing.”—p. 82. On page 86, a fuller account of 
this wonderful sea-weed is given, translated from the narrative 
of its discoverer, Dr. Mertens. We wish to call the particular 
attention of travellers, and of our fellow countrymen of Oregon, 
to this and to the Thalassiophyllum of the Northwest coast, be- 
cause they are very imperfectly known ; and whoever meets with 

, OF a 
would confer a great favor and advantage by collecting charac- 
teristic specimens of these and also of all other Alge, immersing 
smaller specimens in proof spirit or Goadby’s solution, and trans- 
mitting them to the Smithsonian Institution. These great air- 
vessels, it appears, cannot be preserved by drying, but probably 
they might be packed, with their leaves, in strong brine, so as to 
reach us in good condition. 

This leads us to remark that clear directions for collecting and 
preserving specimens of sea-weeds are given in the Introduction, 
pp: 28-30. Their habitat, or place of growth, and their geo- 
graphical distribution, especially on our Eastern coast, whic 
Prof. Harvey has explored in person from Halifax to the keys of 
Florida, are presented with considerable fullness in the Introduc- 
tion. All these topics are treated in the happiest manner, and so 
abound with interest that it is needless to indicate particular por- 
tions ; for it can hardly be that any general reader, still less one 
with the smallest tincture of science, who opens the Introduction, 
will lay it down before he has finished it. ‘Still we cannot deny 
ourselves the privilege of adverting to its appropriate close, in 
Vindication of the moral influence of science, and of the teach- 
ing of the book of nature, from the aspersions of the ignorant 
and the prejudiced. 

“Unfortunately, it happens that in the educational course prescribed 
to our divines, natural history has no place, for which reason many are 
ignorant of the important bearings which the book of Nature has upon 
the of Revelation. They do not consider, apparently, that both 
are from God—both are His faithful witnesses to mank id. And i 
this be so, is it reasonable to suppose that either, without the other, can 
be fully understood? It is only ne at the absurd com- 
mentaries in reference to natural 7 
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sreee 3 a practical illustration of his discourse without sufficient knowl- 
ed This subject is too important for casual discussion, and de- 

serves the careful consideration of those in whose hands the education 
of the clergy rests. These are not days in which persons who ought 

to be our guides in matters of doctrine can afford to be behind the rest 

of the world in knowledge; nor can they safely sneer at the ‘‘ knowl- 
edge that puffeth up,” until, iets the Apostle, they have sounded its 

depths and abet its shallow 
y should the study of tbe piace oi oe be supposed to have 

an evil shdeade on the mind—a tendency to lead men to doubt every 

truth which cannot be made the direct gee of analysis or experi- 

0g ¥. 

ment can conceive a one-sided scientific education having this 
tendency. If the mind be propelled altogether in one direction, and 
that direction lead exclusively to analytical cate it is possible that 
the other faculties of the individual may become clouded or enfeebled 
—and then he is the unresisting slave of Eadie more a rational 
being than any other monomaniac. And yet, paradoxical though the 
assertion seem, he may be all his life a reasoner, forming pice” 
and inductions with the most rigid accuracy, in his beaten tra 
©] can conceive too the katren nomer, conversant with the hintnetiaty 

re) 
the majesty of the material creation, as not only to lose sight of 
self and of the whole race to which he belongs, but of the oe or 
even of the solar system, and be led ‘to doubt whether things so poor, 
and mean, and small can have any value in the sight of the Lord of so 
wide a dominion. I can conceive him, too, observing the uniformity 
and the harmony of the laws that govern the whole system of the 
heavens ; the undeviating course of all events among the stars coming 

not be accounted for by the law of gravitation, and made the subject 
of calculation by the mathematician, who, working an equation in his 
closet, shall come forth and declare the cause of ‘reegotatity, though 
that cause may be acting at thousands of millions of miles distance—I 

of gravitation, can I believe that 2c interferes Py his Providence to 
superintend the puny matters of this lower worl 

“‘ His reasons seem plausible while the mind is pointed in that one 
direction. But they lose all their force when, laying aside for a 

froin the. speck beneath his lens, it spreads wider a Pfier, and at 
pa eal with cba! at jhe tia Hine Here his boasted 

Men tS ee a 

lt 
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analysis can afford him no help. He has laid bare the “‘ mechanism of 
the heavens ;” he has weighed the sun and the planets; he has fore- 
told with unerring certainty events which shall happen a thousand 
years after he shall be laid in the dust;—and yet he cannot unravel 
the mystery that shrouds the seat of life, even as it exists in the meanest 
thing that crawls. And if the life of this poor worm be thus wonder- 

that humanity which, but a moment ago, seemed like the small dust in 
the balance compared with the multitude and the masses of the stars ? 
His 8 conceptions of his own true position in the scale of being become 

which the ‘coursers of the sun’ are held in stent seams track ? 
How ?—but by the intellectual powers of that human spirit which but 
now I deemed so poor and mean:—so unworthy of the very thought 
of the Almighty—much more so unworthy of the price which He has 
paid for it.’ 
‘Thus the mind, turned back upon itself, begins to discover that, 

after all, it is not ‘of the earth, earthy,’ but — from a higher 
source and reserved for a higher destiny. And strange to say, this 
altered and bettered opinion of itself is traceable to the first check 
which it feels—the first baflling of its analytical powers. So long as 
the mind oe the sphere of its researches into the material 
universe, weighing, and numbering, and tabulating, all nature seemed 

to move in blind obedience to a force whose influence might be calcu- 
lated ; 3 every world being found to act upon its fellow in exact propor- 
tion to its position and its weight, and our world to be but a part, and a 

small part of one vast machine. And with such a view of the relation 
of the earth to the universe, might not unnaturally come a lower esti- 
mate of man the dweller on the earth. ‘Is he too but a part in the 
house in which he dwells? Is his course also subject to those immuta- 

laws which bind the universe together? And if so, where is his 
individuality where the reflex of that image in which he is said to 

ve been created ?? But the moment that the mind apprehends the 
action of the inexplicable laws of mi and is certified of the individu- 
ality of every living thing however small ;—and compares these micro- 
Pap va: ‘wholes’ with the ‘ whole’ shai it foals itself to be, that moment 

gins to see that the human sou ul is a something: apart from the 
world in and over which it is placed 

“wie I nd that half views of natural sci- 

nat 

of pu of intellectual pleasure. It places before us 
Structu most exquisite in form and delicate in material ; the per- 

tion of these wonderful and Prey soit 

Soe Gane 

_ our minds are properly balanced, we shall not rest satisfied with a mere 
know wledge and teat Fi sani works 5 
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but, reading in them the evidence of their relation to their Maker, we 
shall be led on to investigate our own. 

‘I do not assert that this study is, of itself, sufficient to make men 
religious. But as the contemplation of any great work of art generally 
excites in us a two-fold admiration—admiration of the work itself, and 

Yet we may 
whole life to elucidate their structure ; and after all may fail to recog- 
nize the being of Him who has fashioned them. Such blindness is 

until a ‘stronger than he’ shall come.”—pp. § : 
t is to be noted that this is a complete treatise, comprising 

descriptions of all the species of this country, those of the west- 
ern as well as of the eastern coast, and from the Arctic shores to 
Mexico ; and that it is our only work on the subject. It is there- 

house of Geo. P. Putnam, New York, at a price which barely 
covers the cost of their production. Copies of this first part 
bound in cloth sell, we believe, for $3, those in paper covers for 
$2.50. We trust it will find a ready sale, not only that so admir- 
able work may be widely diffused, but also that the Institution 
may be encouraged by this first and costly experiment to send 
forth other treatises and memoirs in the same way, the cost and 
risk of which is too great for private enterprise to assume. Our 
only wonder is that the Institution can accomplish so much as it 
does with its limited and divided resources. But even if its 

must cease to be issued in a way that renders them generally ac- cessible, and the edition be nearly restricted to the collected vol- 
the Smithsonian Contribution umes of the ia ions. We hope, therefore, that the demand for this History of the Marine Algx of North 

comm an its merits. A. G. 
America may be 

ene 



On Kirkwood’s Analogy. 9 

Art. I1.—On Kirkwood’s Analogy; by J. Braprorp Cuerri- 
man, M.A., Fellow of St. John’s Coll., Cambridge, Eng., and 
Dep. Prof. of Math. and Nat. Phil. in the University of 'To- 
ronto, U. C. 

In support of the remarks of Prof. Loomis in the American 
Journal, March, 1851, I beg to offer the following considerations. 

The statement of Kirkwood’s Analogy is that throughout the 
Planetary system, 

nts) D3 

where 7 is the ratio of the sidereal period of a planet to its time 
of rotation about its axis : 

D is the diameter of its sphere of attraction, 
k is a numerical constant. 

trary quantities, namely, the mass, mean distance, and time of 

Analogy in this case also to be indeterminate. 

Srconp Sens, Vol. XIV, No. 40.—July, 1852, 
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Thus out of the ¢en primary bodies (counting the Asteroids as 
one) there are no less than seven, in which the Analogy is either 
indeterminate or fails: and we have only three left, Venus, the 

rth, and Saturn, from which to obtain ¢wo coincidences that 
shall establish a law universal in its claims, 

The following values are those given in the Annuaire du 
Bureau des Longitudes, for 1851, being the latest authoritative 
table of whose publication I am aware. 

Planet. oe gah tear Mean distance. "ip, é Senta. %\ Rotation. 

Mercury, 0:3870985 | systsis 
Venus, 224°70080 0°7233317 ZUTBET 23h Q]m 
Earth, 365'25637 1-0000000 Bsaoss 23h 56m 
Mars, 1:523691 ZesesaT 

Ju piter, 5°202767 rosu 
Saturn, 10759°2198 9-588850 apo 10h 30m 
ranus, 19-1824 Sid00 

From these I deduce the following table— 

| Planet. n | D k | 
Venus, 230-9558 3666685 1082025: 
Earth, 366-2738 "5265920 918732: 
Saturn, 24592:50 8513061 980276- 

The values of & do not, I think, agree with sufficient nearness 
to establish the Analogy: in fact, the difference betwen the values 
for the Earth and Venus would cause an error of two hours in 
the rotation of the latter. 

Lastly, suppose that a change in density and volume of one of 
the planets were to take place; then, since the mass and mean 
distance are unaltered, D remains the same; and since the side- 

iod is not affected, it would follow, if the analogy were 
true, that the time of rotation would remain unchanged, which 
is contrary to the mechanical principle of the conservation of 
areas 

From these reasons I feel compelled to reject Kirkwood’s 
Analogy as “the expression of a law of nature,” and must agree 
with Prof. Loomis in considering it not established as a “ phys- 
ical fact.” 

University of Toronto, U. C., April 10, 1852. 
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Arr. IIl.—Notes and Observations on the Analyses and Charac- 
ters of the Soil of the Scioto Valley, Ohio, with some general 
considerations respecting the subject of Soil Analyses; by 
Davip A. Weis, Cambridge, Mass. 

In the spring of 1851, I was intrusted by the Secretary of the 
Ohio State Board of Agriculture, Prof. W. W. Mather, with the 
office of examining, analyzing and reporting upon the nature and 
composition of the soils of that State, and under his direction 

have since made a series of analyses of soils taken from Pike 
county, Scioto Valley. A few of these analyses are here submit- 
ted for the purpose of showing the composition of these fertile 
soils, as well as to some extent, the method followed in their 
examination. 

The soil which I would first notice, was taken from the best 
bottom-land, opposite the mouth of Sun-fish Creek, about one 

hundred yards east of the Scioto. This ground is occasionally 
overflowed, and has been cleared and cultivated about eighteen 
years successively in corn, and yields with ordinary culture from 
seventy to eighty bushels of corn to the acre. The average 
crop has not sensibly diminished since it was first cleared. The 
timber growth originally upon this ground, was honey-locust, 
black-walnut, pawpaw, box-elder, white-ash, elm, mulberry an 
buckeye. 

The color of this soil when dry, was dark brown, or black, of 
an extraordinary degree of fineness. Sample examined, entirely 

free from stones or pebbles. The character of this soil for the 

absorption and retention of moisture was carefully noted, but as 
the results obtained seem to me to have mainly a comparative 

value, they are here omitted. 
The chemical analysis gave as follows. 

Water, hygrometric and combined, _. oe . 03°636 

Waxy and resinous matters extracted by alcohol, 0030 

= oo “ - 0 ‘ ether, ‘0025 

Total extract, . : é i . 0055 | 
Total per-centage, . : ‘ ‘ .  00°0164 

Constituents soluble in pure water. ag 
Extract of earth, alkaline chlorids, with traces of lime, 0460 

rganic matter—crenic acid, _. as 0208 

Silica, iron, lime, with traces of sulphuric acid, ‘0652 

Total water extract : : : . +1320 
Toll pebeinikanie 7 ee 00:395 
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Constituents soluble in dilute acid. 
Iron, alumina with traces of manganese, . 01:995 
Organic matter in combination with the above, 01-004 

ilica, 2 i 00-640 
Phosphoric acid, : : ; 00-041 
Potash and soda, . : : : 00-100 
ime, : j ‘ 01-026 

Magnesia, : ; ; ; : 00236 

Total per-centage of constituents soluble in dilute acid, Me 042 
Organic matter rendered solu ble by ammonia, 1840 

soda, 04:368 
Organic matter remaining in scombidtaen with the in- 

soluble residue, and determined by ignition, 04-145 
Whole amount of organic matter found in the soil, as 

extracted by water, acids and alkalies, and also de- 
termined by ignition from the final residue, 11:373 

Whole amount of organic matter determined in another 
equal portion of the same soil by _— : 10:970 

Difference, ; 00-403 
Insoluble silicates and earthy residu ue, 78-842 
One hundred parts of the insoluble residue gave by 

washing and separation, 45 parts siliceous sand, 
and 55 clayey matter 

Total per-centage, of the whole analysis, . ; 98-2844 
Another soil examined was from the “Ree Ree Bottom,” a 

tract of land occasionally overflowed by the Scioto River. It 
has been ‘cultivated fifty-one years; forty-five crops of corn and 
two or three of wheat have been taken off from it; it has also 
been a few years in grass or clover. It has scarcely diminished 
fertility and now with the most ordinary culture yields on an 
average, one year with another, eighty bushels of corn to the acre. 

The analysis of this soil gave— 
Water, hygroscopic and combined, 
Resinous and waxy matters extracted by alcohol 

Constituents soluble in pure water. 
Extract of earth, alkaline Sain ae 032 
Organic matter—crenic acid, . 010 
Iron, lime and silica, ‘ . : ‘012 
Total water extract, s+ Oe 
‘Total per-centage of the same, : : . 0190 

Constituents soluble in ue acid. : 
Iron, alumina and mangan 2760 7 matter one with the above, some O60 
Silica, . i = . 0-560 
ime, 2 — Ce ae yes 4 0-390 
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Magnesia, : ; ; sera 280 
Phosphoric acid, _. ‘ : «>» | traces. 
Potash and soda, : i . 0-161 
Total acid extract, . : : 3 5-011 
Organic matter rendered soluble by ammonia, 3:140 

“6 6b “ cc ‘c soda, 1-030 

Organic matter remaining in combination with the 
insoluble residue, and determined by ignition, 1-720 

Insoluble silicates, . 83-010 
100 parts of the insoluble residue gave by washing 

and separation 59 parts siliceous, and 41 parts 
clayey matter. 

Total amount of organic matter extracted by alka- 
lies and acids, . ; ; : tes 25), 

Total per-centage of the whole analysis, . ; 97637 
n the separation of the organic constituents of a soil by means 

of alkalies, a slight loss is almost unavoidable, owing to the sepa- 
ration and solution of a part of the alumina and other inorganic 
Substances in combination with the organic matter, forming salts. 

he third analysis which I present, is that of a subsoil, under- 
lying the fertile loam of the Ree Ree Bottoms. This bottom 
was originally prairie, at the first settlement of the country. The 
soil in color is yellow, and in character, coarser than any other 
Variety examined from the Scioto valley. 

Chemical analysis gave as follows: 
Water, hygroscopic and combined, ; . 00-44 
No appreciable matter extracted by either alcohol, or ether. 

Constituents soluble in pure water. 
Alkaline chlorids, . ; ‘ - 0070 

ganic matter, with traces of silica and lime, 0055 
Total water extract, : j ‘ - 0126 
Total per-centage, . 00-057 

Constituents soluble in dilute acid. 
on, alumina and manganese, . ; : 02-000 
tganic matter, combined with the above, . : 00-440 

Silica, . : ; ; . 00-200 
Lime, : : wines i6kE « . 02550 

agnesia, . . ‘ ‘ P ‘ . 01-280 
Phosphoric acid and alkalies, : ‘ ‘ traces. 
Total per-centage of constituents soluble in acid, - 6-470 
Carbonic acid, i ote oD ‘ 02-300 
Organic matter rendered soluble by ammonia, . . 00°42 

if “ ‘“ “c “ soda ae : 0 

Organic matter remaining in combination with the insolu- 
ble residue, and determined by ignition, : 

Insoluble silicates, &c., othe : ; . 90270 — 

Total per-centage of the analysis, . : - 100507 
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In the examination and analysis of these soils of the Scioto 
Valley, several points of interest were noted by me, which I con- 
sider worthy of especial attention. Their reputation for fertility 
is extensively known, as well as their general character and chem- 
ical composition, but I am not aware that any extended and 
thoréugh examination of a suite of specimens, from known lo- 
calities, has heretofore been made by any chemist. 

The first and perhaps the most interesting fact noticed in the — 
examination of these soils was the remarkable degree of fineness — 
of their constituent particles. In this respect I venture to assert — 
that they are not surpassed by any other alluvial deposits upon — 
the surface of the earth, some of the soils being little else than — 
impalpable powders. In commencing their examination, it was 
at once seen, that a mechanical division of these soils by means 
of the sieves ordinarily used in soil analyses, would not afford a 
fair indication of the minuteness of their particles. I therefore 
rocured a sieve of the finest gauze, the largest meshes of which 
hy accurate measurement did not exceed one-sixtieth of an inch 
in diameter. ‘The soil was then broken in a porcelain mortar, 
care being taken that only the dried particles were crushed, with- 
out triturating any of the silicates or earthy matter. One hundred 

rts of six samples so treated, were sifted upon the sieve before 
described, and left the following small quantities of coarse residue ; 
of this residue, it should be stated, that it was composed in part 
of vegetable fibres and undecomposed organic matter. Of soil 
No. 1, seven parts in one hundred remained upon the sieve; of 
No. 2, one and six-tenths parts; of No. 3, a subsoil, from twenty 
to thirty parts; of No. 4, six and three-tenths; of No. 5, one and 
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would state, that one of the best tobacco soils upon the Island of 
Cuba, some time since examined by Dr. A. A. Hayes of Boston, 
was found to contain ninety per cent. of the peroxyd of iron. 
And yet this soil, which we might suppose would be barren, 
without the usual proportions of siliceous and aluminous matter, 
is, on account of its great fineness, and the remaining ten per 
cent. of organic and inorganic constituents, enabled to produce 
the best crops upon the island. 

These advantages of fineness, it is evident the Ohio soils will 
always possess, as it cannot be exhausted by any system of agri- 
culture. ‘To this point I wish to call especial attention, since if 
due regard be paid to the supplying of these soils with the neces- 
sary quantities of organic and inorganic nutriment, they must 
and always will be unrivalled for fertility. An examination of 
the silicious insoluble constituents of these soils, leads to the be- 
lief, that they have not been derived from the disintegration, or 
ecay of any underlying or contiguous rocks, but from materials 

brought from a distance. The rocks of Ohio are for the most 
part carbonate of lime, and yet in only one of the soils examined, 
a subsoil, could the slightest trace of carbonic acid be detected. 

e method adopted for testing, was by placing the soil in a 
favorable light upon a watch-glass, covering with dilute warm 
acid, and noticing carefully for the appearance of effervescence. 
In this way the most minute quantity of carbonic acid could not 
fail of being detected. In the examination of the soils of Mas- 
sachusetts by Pres. Hitchcock, the same remarkable deficiency of 
carbonates, even in soils resting upon carbonate of lime rocks, 
Was noticed. The same conclusions have, I understand, been 
arrived at by Dr. D. D. Owen, from an examination of the soils 
of Iowa and Wisconsin. From these facts we believe that the 
alkaline and earthy carbonates are to a much greater extent want- 
ing in arable soils than is generally supposed. This supposition, 
however, should perhaps be confined to the northern portions o 
this country, which have soils resulting mainly from materials 
distributed by the drift agency. paewag 2 < 

Yhen a soil containing considerable quantities of organic mat- 
ter is tested for carbonates after ignition, they will generally be 
found, the crenates and apocrenates passing over into carbonates, 
and remaining fixed except at a high temperature. : 

microscopic examination of the siliceous insoluble residues 

inorganic substances, showed that they are composed of the de- 

tritus of syenitic and porphyritic rocks, consisting of minute par- 
ticles of quartz, feldspar and yellow jasper without the presence 

of mica. I would not, however, present these facts as wholly 
conclusive respecting the origin of these soils; the quartz, jasper 
and feldspar may haye had their immediate origin in the Waverly 
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and other sandstones of Ohio, and the carbonates may have dis- _ 
appeared by the action of vegetation and long continued washing 
and filtration. But the impression left after a careful examination 
of their constituents was, that the soils of this portion of Ohio, 
have had an origin similar to that of other soils which are known 
to have resulted from drift agency, and possess at present a char- — 
acter, different from what might have been expected had they — 
resulted from the decomposition of underlying or contiguous — 
rocks. ‘ 

The quantity of organic matter in these soils, is generally large, _ 
ranging from two to eleven per cent. in the specimens examined. ; 
It should be stated that the estimation of this organic matter was 
made upon the finest portion of the soil after sifting, and in this 
there is not included the smallest portion of undecomposed vege- a 
table fibre, which is not unfrequently included in the organic — 
per-centage of other analyses. ‘The amount of nitrogenous com- 
pounds contained in this organic matter is undoubtedly large, 
although not determined; the peculiar odor of these products 
while burning being very appreciable. ; 

articular attention was given to the accurate determination of — 
the amount of waxy and resinous matters contained in these soils, | 
and although it may not be possible to say that they enter unal- 
tered and directly into vegetable systems, yet we know that as 
constituents of vegetables they re-enter to form fats in the sys- 
tems of animals, I can, therefore, but consider a soil analysis, into 
which their careful determination is not included, as essentially 
deficient. In the statement of the analyses, the products ex- 
tracted by alcohol and ether are given separately. At present I 
am not prepared to say, that bodies of a different constitution are 

overlook, will form the subject of future investigations. I would 

Among the constituents of these soils soluble in water, were 
found soluble organic matter (to which Berzelius has applied the 
term “extract of earth, or mould,” and Dr. Dana of Lowell, 
“solution of vegetable extract,”) alkaline chlorids, lime, magne- 
sia, iron, silica, and organic matter combined with these bases. 
‘Me presence of the first three of these bodies was to be ex- 

pected; but the solution of the last three in water, in the absence of a mineral acid, and that too in considerable quantities, is, it seems to me, especially worthy of notice. An explanation must 
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be sought for in the presence of organic matter, crenic, or apo- 
erenic acid. In the later published works of Mulder, a salt of 
CaeHi2024 (apocrenic acid) +NH:+KO+Ca0+Mg O+Fe O, 
is given as soluble in water. It is not improbable that the ex- 
tractive matter noticed, may have possessed this constitution. 
In all the soils examined, appreciable quantities of alkalies and 
phosphoric acid existed. 

In these analyses, for the first time, has the amount of organic 
matter combined with the iron and alumina been carefully esti- 
mated by itself. This organic matter is undoubtedly combined 
with the above mentioned bases as an acid, and as such may 
have an important bearing upon the fertility of a soil. In some 
of the New England soils, this acid has been ascertained by Dr. 
Hayes of Boston to be oxalic acid, and such localities as might 
be expected, were adapted to the growth of sorrels and other acid 
plants. I have tested the soils examined by me from Ohio care- 
fully for oxalates, but have not been able to detect them. What 
other acid may be present I am unable to say: the subject in this 
connection is new and requires careful investigation. 

Manganese was present in all the soils examined. Its quanti- 
tative determination, unless present in large quantities, as well as 
the separate estimation of the amount of iron, and the amount of 
alumina, soluble in acid, I consider of little or no value in a soil 
analyses. Manganese appears to be a constituent in small quan- 
tities in almost all soils, and in the waters of lakes, ponds, and 
rivers, and must undoubtedly rank among the elementary bodies 
most widely distributed. 

In the analyses of these soils, the separation, and estimation of 
the comparative value of the organic constituents has been made 
by means of alkalies. This plan seems to possess advantages 
Over that of any other. A given portion of the soil, after wash- 
ing with water and dilute acid, is digested with a small quantity 
of caustic ammonia. The organic matter rendered soluble is 
washed out, precipitated by an acid, dried at 250° F., and weighed. 

his determination it is considered shows at once the present 
value of the organic portion of the soil—in other words, how 
much organic matter is so far decomposed, or changed, as to be 

od will become available. ‘Thus if we were to represent the 
Srconp Series, Vol. XIV, No. 40.—July, 1852. 3 
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allied to charcoal, or more properly lignite, valuable in many re- 
spects, as an absorbent of moisture, etc., but taking no active part 

in the production and sustinence of the plant. In ordinary soil 
analyses, the amount of organic matter, in these three conditions 
is determined as a whole, and without distinction, thus giving the 
agriculturalist no opportunity of judging whether this portion of 

is soil is in a condition resembling a peat bog, or in a state con- 
ducive to fertility. 

ere is one other subject connected with these analyses, 
which I consider of the highest importance, and to which I 
would direct especial attention. Dr. Dana of Lowell, in the 
course of many years experience, has collected and preserved the 
results of more than four hundred analyses of soils, from the 
northern portion of this country. The analyses of the soils I 
have made from Ohio, and the analysis of all the soils resulting 
from the drift agency, do not differ materially, so far as regards 
their inorganic constituents. That is to say, the soils of Ohio, 
yielding with little or no culture from seventy to eighty bushels 
of corn to the acre, are no better so far as their mineral composi- 
tion is concerned, than many of the Massachusetts soils which 
have a reputation for sterility. Slight differences it is true, exist, 
but not to such an extent as might be supposed from contrasting 
their relative products of the different soils. In what then is 
there a reason for their difference in value to be found? It can- 
not be in the attributes in which they agree—which are their 
mineral constituents, but in the attributes in which they differ ; 
and these are the amount and condition of the organic matter con- 
tained in the soils, and the fineness of their elementary particles. 

These conclusions, if of any value, may show to the agricul- — 
turalists of New England, the necessity for the thorough break- 
ing and pulverizing of the earthy particles, and for the preserva- 
tion, preparation, and proper application of organic manures, the 
produce of the farm-yard and the muck-beds. These suggestions 
are not new; they are the results of the experience of ages, and 
of the observations and experiments of every practical farmer. 
The agricultural tendency of the present day is toward mineral 
manures ;—I would not undervalue them, but at the same time I 
wish that the old notions respecting thorough tillage, and the 
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value of barn-yard products, notions, the value of which experi- 
ence has taught, and which all scientific investigations are now 
confirming, may not be underrated, or undervalued. 

ere is another topic in this connection to which I may 
be permitted to allude, as it deeply concerns the prosperity of 
scientific agriculture in this country—and that is, the tariff of 
prices paid for soil analyses. My own opinion, and the opinion of 
of others who are most conversant with this subject is, that a com- 
plete and thorough soil analysis cannot be made with any profit 
to the analyst for a less sum than twenty dollars. Yet the usual 
price charged is about one-fourth this sum, and ina comparatively 
recent instance, the editor of an agricultural paper in one of the 
northern states, has publicly offered to make complete and thorough 
soil analyses for the sum of two dollars. Such a proposition 

above mentioned rates. My excuse for introducing this subject, 
will I trust be found in its importance. 

Arr. IV.—On the Chemical Principles involved in the Manu- 
ees of the Great Exhibition; by Lyon Puiayram, C.B., 

. ao * 

Tue industrial products of the different countries represented 
at the Exhibition showed, as a marked feature of ascending civil- 
ization, that civilized states differ from barbarous nations in their 

* From the Lectures on the results of the Exhibition, delivered before the Society 
of Arts, Aigtiehnnae ak Decnanee, at the suggestion of H. R. H. Prince Albert, 
President of the Society. 
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this infinitely laborious process to a few inches of the material. 
It would appear that the less civilized nations attain a high de- 
gree of excellence in manufactures when they depend on mere 
ingenuity and labor, asin the muslins of Dacca and Chunderee, 
and do not involve an intimate acquaintance with natural forces. 
So far as regards beauty of design and the harmony of colors, 
European nations had little to teach, but much to learn. The 
rude pottery of Tunis was more elegant i in form than the com- 
mon pottery of modern Europe. The shawls and carpets of India, 
both as to design and harmony of coloring, were unequalled. So 4 
long as the manufactures involved human labor and a perception 
of beauty as their principal elements, the less civilized states 
equalled, and often excelled the productions of Europe. But 
when economy of time and of labor, or an enlightened compre- 
hension of a natural force, became essential conditions, then the 
on progress of European manufactures was manifested. 

rogress of civilization, with its necessary increase of hu- 
man ata compelled man to invent means for their gratifica- 
tion. The study of natural forces then became necessary, be- 

Augean stables by manual labor was impossible even to the en- 
vase powers of Hercules; but by the use of a natural force, in 
the form of the waters of the Alpheus, the work was speedily 
and effectually accomplished. 

he position of nations in the scale of civilization depends 
upon their greater or es oe with, and employment of, 
natural forces. All nations have a conception of their use, but 
their relative success arises from their applying them to the best 
advantage and under the most favorable circumstances. In the 
attempt to stotm the fort of Arcot, the Rajah drove before him 
numerous elephants, armed with iron plates, in the hope that the 
gates would yield to these living battering-rams. But the gallant 
Clive met this ill-applied, by a well-applied, force. The eighth 
of an ounce of gunpowder, propelling an ounce of lead from an 
iron tube, was sufficient to alter the direction of this misused 
force, and to cause the huge beasts to turn and trample upon the 
army using them as allies. 

Mechanics being a deductive science, and naturally growing 
from the observation of common phenomena, afforded powers 
which man availed himself of in an early state. The separate 
action of two mechanical forces being known, the result of their 
sa action can be predicated. But in chemistry it is very 

iff ent. ‘Two bodies, such as muriatic acid gas and ammonia- © 
cal gas being brought together, no eo ead could tell 
us that from these two gases a would be produced ; and 
nothing inherent in themelves could enable us to say, that the 
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acid character of the one and the alkaline character of the other 
would wholly disappear in the resultant. Chemistry, therefore, 
in its present state, as Mills has shown, is not so much a deductive 
as an experimental science. Before it could be applied to the 
purposes of Industry, its experience had to accumulate, and its 
teachings to be appreciated and systematized. This accumulation 
of experience has been going on from the time of Tubal-Cain 
until now, and every day, in adding new facts to the stores, ma- 
terially augments its powers. It is not, therefore, surprising that 
it is one of the last of the sciences which, asa branch of sys- 
tematized knowledge, has offered its services to man; yet, during 
its short existence as a separate science, it has increased human 
resources and enjoyments to a greater degree than any of its elder 
sisters. If I can show you this by proofs derived from the Ex- 
hibition, it will naturally follow, that the study of Chemistry is 
essential to those engaged in manufacturing industry. 

he wants of civilization and the effects of competition require 
the effective application of increased power, both with regard to 
economy of labor and of time; and, in the gratification of these 
wants, e is aconstant aim to render objects apparently of 
little value useful and productive. ‘These, the benefits conferred 
upon industry by mechanical science, as shown by Babbage and 
others, are also afforded still more strikingly by her younger sister, 
Chemistry. Examining the various applications of Chemical 
Science to manufactures, they naturally divide themselves into 
the following three heads, which I therefore adopt as the basis of 
my Lecture, 

1. Chemical appliances which have added to human power, 
either by furnishing substitutes for mechanical contrivances, or - 

by affording tools and methods of arriving at results formerly 
impossible, ; 

2. Methods of producing economy of time, generally resulting 
from a constant tendency to simplification. 

ethods of utilizing products apparently worthless, or of 
endowing bodies with properties which render them of i 

ue to industry 

Vulean produced his works more economically than the mere 

mortal Asecmer of his time, by availing himself of the fires 

of Mount Etna for his forges. The possibility to do what pre- 



22 Dr. Playfair’s Lecture on the Great Exhibition of 1851. 

viously could not be done generally effects a moral as well as a 
physical result. The communication of a new power often oc- 
casions great social changes. It has been ak! said, that the 
discovery of the Greek fire projected from the walls of Constan- 
tinople “saved Europe from desolation by rhe Saracens ;” and 
it is equally true, that the personal animosity of warriors and the 
hostile spirit of nations have been much subdued by the new 
system of tactics introduced when a German monk, in deflagra- 
ting a mixture of sulphur, nitre, and charcoal, discovered gunpow- 
der. Morality was improved and crime lessened, when the bril- 
liant lighting of our streets by the ebaasetor of gas made every 
passer-by a detective policeman ; just as the cares, anxieties, and 
expenses of a government, will be dnniishedd by a fuller devel- 
opment of the electric telegraph. 

In addition to the direct communication of power, the increas- 
ed economy of time resulting from chemical appliances is of im- 

ense importance in manufactures. ‘This sometimes follows the 
discovery of new bodies endowed with peculiar properties, but it 
far more commonly arises from the reduction of a complex to a 
simple process. It is with chemistry as with mechanics ; the pro- 
ress of discovery is in the direction of simplification. The sim- 

plification of complex processes is the economy of labor, the hus- 
banding of wealth. Industry, in its progress, continually finds 
more ready means of cultivating and reaping’ fields long in its 

Foti ti’s house, containing a litter of young pigs, wa: s burned to 
the ground, it was natural that he should discover he delicate 
taste of roasted pig ; and it was equally natural, asa consequence 
of this discovery, that the inhabitants of Pekin should introduce 
pigs into their houses, and burn them down, when they desired 

useful and seemingly the most obvious arts make their way 
among mankind.” ‘The moral of this well-known story is of 
every day occurrence in the chemistry of the arts. Nota year 

s without the most mature processes of manufacture being 
further simplified and economized. It is with industry as with 
nature; many of the lower animals have a repetition of organs, 
destined for the performance of similar functions exercised by 
single organs in the higher animals. Various stomachs and sev- 
eral eyes in the lower creatures are not more effective than one 
stomach and two eyes in man. The law of repetition of organs 
is like the complex ‘processes of manufactures, represented by 

> 
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fewer but more perfect methods as civilization ascends, Argus, 
with his hundred eyes, was not nearly such a practical man as 
a Cyclops with one eye; the hundred eyes of Argus were found 
napping when work had to be performed, but with the one eye 
of the Cyclops the trident was forged which assured to Neptune 
the empire of the sea. The industrial position of England has 
been gained by her perception of this truth, and by her constant 
endeavors to replace complex processes of manufacture by means 
more simple and perfect. 

The third division, into which I have divided chemical appli- 

clippings of the travelling tinker are mixed with the parings of 
orses’ hoofs from the smithy, or the cast-off woolen garments 

of the poorest inhabitants of a sister isle, and soon afterwards, in 
the form of dyes of brightest blue, grace the dress of courtly 
dames. The main ingredient of the ink with which I now 
Write was possibly once part of the broken hoop of an old beer- 
barrel. The bones of dead animals yield the chief constituent 
of lucifer matches. 'The dregs of port-wine, carefully rejected 
y the port-wine drinker in decanting his favorite beverage, are 

taken by him in the morning in the form of Seidlitz powders, to 
remove the effects of his debauch. The offal of the streets and 

The manuf a themselves; 4. The fine art employed to 
adorn rng would that I had time to take even a general 
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chemical survey of these four divisions, and show you how every- 
where chemistry is affording her aid; but as this is impossible, I 
must content myself with isolated examples from the manufac- 

e mode of smelting iron consists in mixing the ore with 
lime.and coal, the former producing a slag or glass with the im- 
purities of the ore, while the coal reduces the oxyd of iron to its 
metallic state. Much heat is required in the process of smelting, 
but the cold air blown in, as the blast, lowers the temperature, 
and compels the addition of fuel, as a compensation for this re- 
duction. Science pointed to this loss, and now the air is heated 
before being introduced to the furnace. ‘The quantity of coal is 

_ Professor Biinsen, in an inquiry in which I was glad to afford 
him aid, has shown that she can. We examined the furnaces, 
in each portion of the burning mass, so as fully to expose the 
operations in every part of the blazing structure. This seem- 

means ; the furnaces are charged from the top, and the materials 
gradually descend to the bottom; with the upper charge a long 
graduated tube was allowed to descend, and the gases streaming 

according to the cl 
* Although the smelting of iron is not strietly within the division of manufactures, 

Hon SER co os one bat, eee mr Sei» ate Ur a a ge z J a} 
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being collected and economized ; yet in spite of these well ascer- 
tained facts, there are scarcely half a dozen furnaces in the United 
Kingdom where this economy is realized by the utilization of the 
waste gases of the furnace 

Large quantities of ammonia are annually lost in iron smelting, 
which might readily be collected. Ammonia is constantly in- 
creasing in value, and each furnace produces and wastes at the 
least 1 cwt. of its principal salt daily, equivalent to a considerable 
money loss. With the low price of iron, this subsidiary product 
is worthy of attention. As I write, a Welsh smelter has visited 
me, to say that he has adopted this suggestion with advantageous 
results. I might adduce other improvements introduced by chem- 
istry in the smelting process; but these will suffice to show you 
that she has added to human power by increasing. production, 
while she has also economized both the time and the materials 
employed. - 

moisture. A great improvement was made in Scotland, by sub- 
stituting sulphuric acid for sour milk; and the immediate effect 
was, to reduce the time from eight to four months. In 1785, a 
French chemist suggested the use of chlorine as a means of 
hastening the process, and, in the last year of the eighteenth 
century, a compound of this gas with lime was introduc 
Tennant of Glasgow. The development of the cotton manu- 
acture now became immense. . By a happy adaptation of other 
chemical processes, in conjunction with the bleaching power of 
chlorine, the time required for the whitening of cotton and 
linen fabrics was at once reduced from months to hours, while 
the miles of outstretched calico, defacing the verdure of country 
districts, disappeared, the whole operation being carried on 
within the small space of an ordinary factory. You may ima- 
gine what an impulse this gave to a trade so important to us. 
The bleaching of calico now consists of a chemical operation of 
great precision; that of silk and wool has not yet been so thor- 

Srconp Serims, Vol. XIV, No. 40.—July, 1852. 4 
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oughly comprehended by science, and consequently has not de- 
ived so many advantages from its application. 

reater acquaintance with the theory of bleaching has led 
to a better understanding of the very ancient practice of washing. 
The washing of domestic linen is by no means an operation too 
insignificant for the attention of the chemist. A dozen shirts 
may cost 3/. 12s., this being the united interest of the producer, 
cotton-spinner, and shirt-maker. These shirts will last three 
years, with care, and supposing three to be washed each week, 
the cost of washing—that is, the washerwomen’s interest in the 
dozen shirts—amounts‘to 7/. 16s., or more than double that of 
the cotton-spinner. In fact, the cost of washing is about one- 
twelfth the income of a family of moderate means. Taking 
rich and poor together, and estimating the cost of washing at no 
more than 3d. per head weekly, the annual charge of washing 
to the metropolis alone is 1,535,060/., which is equal to about 
one-twenty-fifth of the whole capital invested in the cotton man- 
ufactures of the United Kingdom. Hard water usually contains 
lime, and in washing that earth unites with the fatty acid of 
soap, producing an insoluble body of no use as a detergent. For 
every 100 gallons of Thames water, 30 oz. of soap. are thus 
wasted, before a detergent lather is formed. In personal ablution, 
we economize this excessive waste by the uncomfortable practice, 
universally followed in London, of taking about an ounce o 
water into the hands, and converting it into a lather, the water 
in the basin being only employed to rinse this off, instead of aid- 
ing in the detergence. But in washing linen this plan cannot be 
followed, every particle of the lime being removed before the 
soap becomes useful ; this, as a matter of economy, is frequently 
accomplished by carbonate of soda, as being cheaper than soap, 
The amount of soap and soda salt thus wasted in the metropolis 
has been stated to be equal to the gross water rental. Hard 
water, besides wasting soap, produces a great tear and wear of 
clothes. 

All these facts are well known to manufacturers, and hence 
the care with which a water is selected before the seat of a mau- 
ufactory is determined. Wh , then, should we not attend to 
our domestic manufactures, considered’ trifling only because they 

gate? Yet these domestic manufactures are of more impor- 
tance, economically, than those carried on in large and imposing 
factories. ini 
T wish I had time to refer, with sufficient detail, to the discov- 

ery of Mercer, who has shown that the immersion of cotton in 
soda or in sulphuric acid causes an equal contraction of the fibres, 
thus producing the mechanical effect of a loom. If very fine 
calico, containing as much as 180 picks to the inch, be thus 

| 
. 

) 
: 
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treated, it contracts to calico of 260 picks to the inch—a fineness 
not yet attained by any mechanical contrivance, This calico, in 
addition to its acquired fineness, has also assumed powers which 
enable it to receive colors superior to those assumed by ordinary 
calico. Before leaving this important discovery of Mercer, I 
should allude to one other by the same chemist. 'The French 
ealico-printers employ mousselines-de-laine consisting altogether 
of wool, while in England we use a much cheaper fabric, con- 
sisting of wool and cotton. The colors of this mixture are, 
however, extremely meagre when compared with the former; 
but Mercer has shown that the mixed fabric acquires the proper- 
ties of the other, when it is treated with a bath of chlorid of 
lime. ‘This, one of the most important discoveries ever made in 
calico-printing, has been of great value to this country. 

€ 

its fixation was a real difficulty. Chemists suggested that the 
ultramarine might be mixed with albumen, which, being coagu- 
lated by heat, would retain the color on the cloth to which it was 
applied. Whole barrels of the dried white of eggs are now to 
be seen at calico-print works. Yet this is an expensive process. 
Could common cheese not be substituted for the white of eggs? 
Cheese is soluble in ammonia, and the ultramarine, being mixed 
With this solution, is retained by the cheese, when the ammonia 
evaporates. Now, therefore, the ultramarine is fastened on by 
cheese, made from the buttermilk of Scotland, and sold under 

1¢ name of lactarine. 
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. and the dyer no longer poisons the rivers with spent madder, but 

carefully collects it, in order that the chemist may make it again 
t for his use 

quote this instance as a remarkable example of the tendency of 
Chemistry to simplify processes of manufacture. The history of this salt is an exact parallel to that of Ho-ti and the pig. 

I might refer to the important discoveries of yellow and red 

triumphs of Chemistry in the dyeing of textile fabrics, whether of cotton, wool, and silk, or their mixtures; but I must content _ 
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myself with these few isolated examples, and pass on to other 
subjects. 

Leather.—The manufacture of leather has been less advanced 
by the application of Chemical Science than any other of the arts. 
If Simon, the tanner of Joppa, had been able to send leather to 
the Exhibition, no doubt he would have carried off a medal for 
leather as good, and made exactly by the same process, as that 
of ovlr most eminent manufacturers of the present day. And yet 
the science of leather production is better understood now than 
then; but so many physical conditions are involved in the pro- 
duction of good leather, that scientific processes have been unable 
to satisfy them all. The hides, steeped in an infusion of oak- 
bark, absorb tannin and are converted into leather. Good sole 
leather takes about a year to tan, and even calf-skins consume a 
month in the operation. Chemists have certainly indicated sub- 
stitutes for bark, containing a greater amount of tannin, and 
these, as for instance terra japonica, cutch, catechu, and dividivi, 
produce their effects in half the time; but the leather is said not 

to be so durable. With sumach, light skins may be tanned in 

Exosmosis have been called in to accelerate the process ; heav 
rollers have squeezed the solution through the pores; but all these 
methods have had at the best but a doubtful success. Leather- 
manufacturers meet men of science by the well-founded assertion, 
that the resulting leather is too porous, too hard or too soft, or 
not sufficiently durable ; and they revert to their old traditional 
modes of preparation. I allude to these failures the more espe- 

cially to show that there is a wide chasm between the chemist’s 
laboratory and the workshop,—a chasm which has to be bridged 
over by the united aid of the philosopher and the manufacturer, 
One without the other does not suffice, but both, working to- 

hew uses to comparatively valueless objects. In removing the 

hair from the hides, previous to tanning, it was customary to 



30 Dr. Playfuir’s Lecture on the Great Exhibition of 1851. 

shave it with a knife. This process was tedious and imperfect, 
and the following simple one is now used. Lime-water dissolves 
the bulbous root of the hair, when the hides are immersed in it 
for some time, and the hair may then be readily removed by a 
blunt instrameut. By this simple process one man can remove 
the hair from a hundred kid-skins in about an hour. Still the 
immersion requires several weeks, while the addition of red orpi- 
ment to the lime, as practised by the sheep-skin manufacturérs of | 
France, reduces the time to a few hours. 

formed, by Mr. Bevington, that the sum annually paid to the 
collectors and workmen employed in using this apparently 
worthless substance, is not less than 5000J. in the metropolis — 

The currier shaves leather to render it of equal thickness, and — 
the shavings are treated as waste, scarcely fit for the manure- 
heap, but chemistry has shown that they contain much nitrogen, 
which renders them well adapted for the formation of the beauti- 
ful color known as Prussian blue. 

Mineral and Metallic Manufactures.—The mineral and me- 
tallic manufactures are those which obviously have derived most 
advantages from chemistry. Glass and pottery are in fact chem- 
ical manufactures. The hard-won experience of two thousand years in China has been given to Europeans by a few years’ ap- 
plication of chemistry. Glass, made by the ancients from the 
ashes of ferns and other plants, is now formed by soda artificially 
produced from sea salt. - The Exhibition showed that this man- 
ufacture, far advanced as it is, may still be susceptible of improve- 
ment ; for, in the French department, glass was shown in which 
zinc and barytes were substituted for lead. The hardening and 
production of steel, the discovery of many new alloys endowed 
with properties most important to the arts, and the electrotyping 
of metals, are familiar examples of chemical appliances; but this very familiarity renders it unnecessary that I should dwell upon 
them. I, therefore, from want of time, leave these important 

chemistry may be less. palpable to the general er, 

e 

ures, and pass on to others, in which the influence of — 
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Soap.—Soap is probably not older than the Christian era, for 
the soap of the Old Testament seems to have been merely alkali. 
Profane history, previous to Christ, does not allude to soap, and, 
in all the detailed descriptions of the bath and of washing, it is 
never mentioned. Pliny describes its manufacture, but ascribes 
to it as singular a use as that given to the potato by Gerarde, 
who, in his “‘ Herbal,” assures us that it “is a plant from Amer- 
ica, which is an excellent thing for making sweet sauces, and 
also to be eaten with sops and wines; so Pliny, in regard to 
soap states, that its main purpose was to dye the hair yellow, 
and that men used it for this purpose much more than women. 
Gradually its use became more extensive, and its manufacture 
considerable. Soap generally consists of a fatty acid, combined 
with the alkali of soda. This soda was imported from Spain 
under the name of barilla, itself the ashes of plants grown near 
the sea, As these plants derived their soda from the sea, near 
which they flourished, chemistry, though singularly enough 
in the person of N 

? 

oil; that of butter in palm-oil; and horse fat and train-oil are in 

many oily seeds, Was it, then, necessary to submit to the high 
prices of Russian tallow? Now, palm and cocoa-nut oil largely 

replace the fat of the Russian oxen and sheep, although the 
cheap importation of similar fats from Australia and South Amer- 
ica has rendered the substitution less necessary. 

Perfumery.—Much aid has been given by chemistry to the 
art of perfumery. It is true that soap and perfumery are rather 
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rivals, the increase of the former diminishing the use of the latter. 
Costly perfumes, formerly employed as a mask to want of clean- 
liness, are less required now that soap has become a type of civ- 
ilization. Perfumers, if they do not occupy whole streets with — 
their shops, as they did in ancient Capua, show more science in — 
attaining their perfumes than those of former times. The Jury — 
in the Exhibition, or rather two distinguished chemists of that — 
Jury, Dr. Hoffman and Mr. De la Rue, ascertained that some of © 
the most delicate perfumes were made by chemical artifice, and 
not, as of old, by distilling them from flowers. The perfume of ; 
flowers often consists of oils and ethers, which the chemist can 
compound artificially in his laboratory. Commercial enterprise 
has availed itself of this fact, and sent to the Exhibition, in the — 
form of essences, perfumes thus prepared. Singularly enough, 
they are generally derived from substances of intensely disgusting — 
odor. A peculiarly fetid oil, termed “fusel oil,” is formed in 
making brandy and whisky. This fusel oil, distilled with sul- 

sulphuric acid and bicromate of potash. The oil of pine-apples 
is obtained from the product of the action of putrid cheese on 
sugar, or by making a soap with butter, and distilling it with 
alcohol and sulphuric acid, and is now largely employed in Eng- 
land in the preparation of pine-apple ale. Oil of grapes and oil © 
of cognac, used to impart the flavor of French cognac to British _ 
brandy, are little else than fusel oil. he artificial oil of bitter — 
almonds, now so largely employed in perfuming soap and for — 
flavoring confectionary, is prepared by the action of nitric acid — 
on the foetid oils of gas-tar. Many a fair forehead is damped 
with eau de millefleurs, without knowing that its essential ingre- 
dient is derived from the drainage of cowhouses. The winter 
green oil, imported from New Jersey, being produced froma — 
plant indigenous there, is artificially made from willows anda _ 
body procured in the distillation of wood. All these are direct 
modern appliances of science to an industrial purpose, and imply — 
an acquaintance with the highest investigations of organic chem- — 
istry. Let us recollect that the oil of lemons, turpentine, oil of 
juniper, oil of roses, oil of copaiba, oil of rosemary, and many 
other oils, are identical in composition, and it is not difficult to 
conceive that perfumery may derive still further aid from Chem- | 
istr 4 

y 
much improved by the aid of chemistry. Tallow candles, or 
Bn ge me ec ee 

| 
phuric acid and acetate of potash, gives the oil of pears. ‘The 
oil of apples is made from the same fusel oil by distillation with | 

Candles.*—The manufacture of candles has recently been : 

* Thave had the advantage of seeing the admirable Report of Jury XXTX, and — porter with permission of its author, of some new information con 
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their more expensive substitute, wax, were generally used till 
within the last twenty years. The tallow itself was long ver 
impure, containing cellular tissue, which was only partially re- 
moved in the form of a scum, known as “ cracklings.” This 
impurity rendered the light unsteady, and obstructed the wick. 
The old method of purification still largely used in this conntry, 
though superseded on the continent and in Dublin, whence such 
good tallow candles were exhibited, has been displaced by a pro- 
cess of treating with sulphuric acid the tallow melted by steam. 
Much of the smell is thus removed, and a larger amount of purer 
tallow is obtained. The researches of Chevreul had shown that 
fats consist of fatty acids, combined with a kind of sugar named 
glycerin, which it was important to remove; this glycerin, re- 
moved in candle-making, is now used for liniments in cutaneous 
affections, and is employed as a remedy in deafness and rheuma- 
tism. By boiling with lime, an insoluble soap is formed, while 
the glycerin remains dissolved in the water. This lime-soap, de- 
composed by a stronger acid, yields the fatty acids in a pure state. 
But there are generally two solid acids mixed with the fluid one ; 
and the latter is easily removed by pressure, the solid fats remain- 
ing. ‘The solid acids are made into the beautiful candles errone- 

ously called “stearine.” Various difficulties occurred in this 
manufacture. The solid acids, crystallizing rapidly, were ill 
adapted for candles; but the introduction of arsenic in small 
quantity prevented the crystallization. The public were justly 
alarmed at this dangerous practice, and the manufacture was 
threatened with extinction, when it was found that a small per- 

from the air by its fiery prison, is charred, aud diminishes t 

light. If the wick could be made to turn outwards, it would 

reach the exterior air and be consumed, whilst the glass formed 

by the action of the borax on its ashes would also be removed. 
This beautiful scientific fact was attained by the introduction of 

plaited and twisted wicks, the tension of the threads foreing the 
wick to curl outwards to the exterior of the flame, where it is 

rapidly burned. 
Srcoxp Sxnims, Vol. XIV, No. 40.—July, 1852. 5 



4 

34 Dr. Playfair’s Lecture on the Great Erhibition of 1851. 

Another great improvement now took place. In preparing the — 
commercial stearine from palm-oil or tallow, it is essential to re- — 
move the glycerin, and this had been accomplished by saponify- 
ing them with alkalies. Sulphuric acid, acting on fats, unites 
with the oily acids and with glycerin; the former compounds 
are decomposed by water and become insoluble, while the latter, 
from being soluble, is removed; the oily acids, blackened with — 
the destroyed organic impurities, are now distilled, and it is found — 
that a jet of steam, heated somewhat in the manner of the hot — 
blast, aids their distillation, the fatty acids passing over in acom- | 
paratively pure form, while the residual black resinous matter is — 
made into black sealing wax. Candles may now be made from — 
the distilled fatty acids at once, or they may be pressed to remove t 
the oleic acids. 
The oleic acid, both from this mode of manufacture and from 

that by alkaline saponification, is principally exported to France, 
P 

most impure and foetid fats; by its means, the finest candles — 
may be madé from the waste of the glue-maker and from the — 
oily residues obtained by the decomposition of the waste lyes of 
the woollen manufacturer and the bleacher. — As the first beauti- = 
ful process of saponification sprang from the abstract researches _ 
of Chevreul, so has the last elegant method arisen from the sci* of 
entific investigations of Frémy, although both of them have 
been reduced to practice, with many improvements, by the man- — 

he importance of the manufacture may — 
be understood when I state that one chbmpany (Price’s Candle 

ufacturers themselves. " 

Company) possesses cocoa-nut plantations in Ceylon, and em- 
ploys eight hundred workmen in its five manufactories in Lon-_ 
don, using a capital of nearly half a million, and dividing profits — 
to the extent of 40,0007. per annum. 

emistry has not yet done so much for the manufacture ‘ 4 
is sti wax candles as might have been anticipated. 

bleached by exposure to air and light, and the Operation has been 
hastened more by mechanical than by chemical contrivances; - 4 
the bleaching of wax is a tedious and often a difficult process, — 
and demands greater attention from chemists than it has received; 
the Brazilian mahogany-colored wax, produced by a black bee | 
hiving under ground, has not yet been bleached by the sun, and — 
might be imported in considerable quantity if Chemistry offer 
means for removing its color. I do not allude to what Chemistry 
— to do, but it would appear that paraffin and oil from coal, nd possibl . 
the necessity for sperm 

. ee 

y from peat, may dispense, to a certain extent, with 
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Coal-Gas.—The manufacture of coal-gas is an admirable ex- 
ample of the benefits conferred by Chemistry in all the three 
divisions of its uses; for it not only has economized human 

with its fuming smoke. It required a man of courage, as in- 
domitable as Winsor, its great advocate, to persuade the public 

P 
gas are sulphuretted hydrogen, which tarnished the metals, and 
with sulphuret of carbon produced sulphurous fumes; ammoni- 
acal compounds, which changed the colors of dyes and acted on 
leather ; tarry vapors, which caused the deposition of soot; and 
all these had to be removed. The ammonia and the tar were 
partially condensed in tubes kept cool, the sulphuretted hydrogen 
and carbonic acid were removed by lime, and the ammonia by 
washing the gas with water. This last operation was the least 
effective, and new substitutes had to be devised, one of which I 
may mention; superphosphate of lime, consisting of bones dis- 
solved in sulphuric acid, only required ammonia to make it a 
powerful and excellent manure; trays of this superphosphate 
Were therefore placed in a chamber through which the gas passed, 
and thus the ammonia was removed, while the phosphate became 
enriched, A new method is now extensively employed, a 
Shows the tendency to simplification resulting from discovery. 
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Prussian blues The naphthaline, an enemy to the gas-manufac- 
turer by choking the pipes, may be made into a beautiful red 
coloring matter, closely resembling that from madder. This, by its transformation, promises an important, though hitherto not 
yet realized useful product.. Coal, when distilled at a lower 
temperature than that requiredto form gas, produces an oil con- 
taining paraffin, largely used asan antifrictional oil for light 
machinery. 

* * * * % * * 
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Art. V.— Abstract of a Memoir on a Isomorphism, by 
TH. ScHEERER 

_ Tuts important paper covers nearly 100 pages in Poggendorff’s 
Annalen and presents a review of the subject of polymerous iso- 
morphism as developed by Scheerer, together with numerous 
new analyses of minerals, especially the magnesian. The two 
great points which the author considers as established are— 

1. That 1 atom of Mg may be replaced by 3 atoms of H, 
2. That 2 atoms of Si may be replaced by 3 of 41. 
We present our readers sec an abstract of his paper, citing in 

its illustration the new analyse 

I. AmpuHIBOLic age AND AMPHIBOLE. 

l. Foliated Tale. 

Si Al ry Ba Fe “Ni 
1, Fol.tale, Tyrol, a a4 19 142 020 473= 9992 G=2°69 
2. Tag ried 158 094 4-73= 99°82 
a ° «, vttre-Sogn, 0 b4 see tc. 8066 235 O81 4938== 9969 G—2°70 
+ wee vee 8062 2°38 0°29 49410014 
5. * * Réraas, 6108 004 12. g041 109 .... SOk= 9906 G—278 
B. See ce 62°03 0:03 ... 8062 157 032 5-04—= 99°61 
7. “ « Raubjerg, 61-85 018 ... 3161 118 036 51310026 G.=279 
8 ak Sy 6163 016 ... 31°37 120 089 5&1 9°88 
9. i < Tyrol, slaty, . 95 048 ... 31:26 148 035 529= 9976 G=2'76 

16 0-46 3117 140 039 531== 99°89 10, 

by Potstone, Zablitz, iat O75 045 3017 205 028 571—= 9955 G—=280 
2. 0-31 O79 045 20°94 211 030 587= 99°77 

13. eet Canton- sia ii G=2-719 
Wallis, 0234 035 ... 3196 061 ..., 482=10008 G=2 

ae ey 2 
62°55. 0- .. 82 

ay rs « Styria, ser, 032 ... 8202 065 .... peasy oo 
7 “ Fahlun, as 95 4:92 072 80:09 094 .... 60T= 996 

‘10 469 081 30°11 107 .... 607= ats 
18, Fol tale, white, Si. 

Got 
60-85 171... 8208 009 .... 495, Catrace=99°68 

= Col, fol. tale, « Mi ibes 144... 8076 020 ..:. 455, Ga 04210022 
“ 6215 101 ... 33:04 038 ...- $21,“ OO7= 99°86 

“The oxygen relation for the silica, protoxyds and water ee the 
first four of these analyses is 32-00 : 12°80 : 4-72=15: 6: 2. 
7 ratio ehaetat to the formula, according to the Berzelian 

method Sof or 3k Sit’ Si? + 2. 

which corresponds ihe Si 62-61, Mg 3251, FH 4:88=100. 
On the ground that st replace iMg, the ratio becomes 15 : 63= 

45: 20=9: 4, the oxygen ratio of hornblende. 
Scheerer also reviews the analyses 5 to 20 in which alumina 

exists, substituting 298i for #41, and brings out the same ratio 9: 4. 

- 9, Asbestiform Talc. . 

i ; Oa Fe 

#1. St. Gothard, Fis ae ae 370 O12  284—=99-93 

* Pogg. Ann, lxxxiv, p. 321. } Analysis made by Hm, Richter. 
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The oxygen ratio is 31-94 : 0-39 : 13-46 : 2°52, giving — 
ing to Scheerer’s theory of substitutions, 32: 20: 1430=9: 
the hornblende ratio. The same locality affords cas a 
foliated talc, and this ratio is common to both. 

3. Columnar Tale. 
Includes hydrous anthophyllite. 

4, Sparry Crystalline Tale. 
Si Mg Fe 

23. Fenestrelles, Piedmont, 61:96 -. 8102 147 4:92== 99- 37 G—2"19 
2°29 0: 15 81°55. 1:22 -4:88=— 1 

25. Jndur'd Tale Gloggnits, Be 013 32:08 047 478= 99-93 G==3'18 
26, 012 32-41 0:39 470=10031 Rr. 

The oxygen ratio is "the same as for the first group 15: 6 : 2, 
and the hornblende ratio 9 : 4 is deducible in the same way. 

5. Massive Crystalline Talc. 
i Mg e H 

27. Steatite, Wunsiedel, 62-03 soy 31:44 1:88 —_ vn Rr. 
28. = = 61:98 trace 3117 1-48 481= 9 
29. sid pseudom. 62:07 0°39 31:13 169 peat 1 
80. x Ms 62°35 trace 31°32 1:24 4°78= 99-79 
$1. “ Parma, 62°18 +55e 30°46 2°53 497=10014 Rr. 
32. Agalmatolite, China, 61:48 aces 31:27 165 4:86—= 99°26 
33. 62°30 0-06 31:32 1°62 4:89=100°19 

The oxygen ratio of No. 27, is 32°21: 0-00: 12-99: 4- — BG : 
the others are nearly the same ) giving the ratio again 15: 
the hornblende ratio 9:4. The older analyses are also aed 

6. Amorphous Tale. 
Si Al Me Ga Te 

34. Meerschaum, ae: 20) & perm 0:06 
= 61:4 

H ’ 
28°43 9°83 0°67==100°16 
28°13 0° 60 O12 982 0-67=100°83 Rr. 

6. 6130 ... 2839 ... 008 974 05610007 
a. - « doubéful 58-20 ‘53 64 2°73= 99-83 Rr S178: 4 64 2 

Oll 2819 .,.. 009 957 1-74=100-16 
"ane the € and Ga combined as carbonate of lime, the 
oxygen ratio for No. 34 is 31:76: 11:14: 8-74; for No. 36, 
31°83 : 11:17: 866; for No. 37, 30:22: 10-54 : 8-57. Substi- | 
tuting 3H for 1Mg, the ‘first corresponds 2 fa ‘76: 14:05, which — 
equals (and so with the others) the : 

7. Hashes 
The two analyses of Crocidilite by Stromeyer, afford the mean 

oxygen ratio for the silica, protoxyds and water, 26-60 : 10-40 : 426, 
whence the formula 4k Si Re Si?+3H. But adding one-third of 
4-26 to 10-40, the ratio becomes 26°60: 11 ‘82, or 9:4, which is 
that of hornblende. A tremolite from Reichenstein afforded— 

Si Al a. Fe Ht 4 39. 58:89 0°67 9337 9°57 379 360=99'89, Rr. 
oreo Pg ae ratio, 30°58 : Boek: 12-92: ras which es E 
comes by the aut pimps te 4 al nearly. We — 
pass by Scheerer’s review of some earlier anal 2 
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Il. Averric Tato anp Aveire. 

1. Silaugaee Talc. 

Si Fe Me H 
i : Gastein, 51-06 537 313 468 2846 '7-:28=99-98, Rr. 

z 4o74 672 320 G12 2732 «7°85, @u030=1005 

These i age give the ratios 26°51: 3-45: 12°42: 6-47, and 
25-83 :3 222 : 6-98, equivalent nearly to 8:1:4:2, The 
author his theory deduces the ratios 28°81: 14:58, and 
28°25 : 14:54, each very nearly 2: 1, or the augite ratio. 

2. Sparry Crystalline Talc. 

Si Al Mg Ga Fe Mn Hf 
a Tae Diallage, Presnitz, oe = 0-09 82:83 061 1:09 656=99°64 

0:06 32:07 0:81 1:01 039 656=9950 

Mean oxygen ratio, 30-40 : 0:04: 13-46: 5-83, becoming by 
Scherer s theory 30: 43 : 15 5°40, or nearly 2: 1. Some old analy- 
ses are reviewed and a like result deduced. 

3. Massive Talc. 
i 

’ 

; Si uM Be te te Re 
46. Neolite, Arendal, 5228 783 81°24 028 379 089 4-04=99'85 
a. * 4735 1097 2478 ... 792 264 628=99'19 

These give the oxygen ratios 27-15: 3-42: 13-62 : 3-59, ross 
24:58 : 4-80 : 12-24 : 5°58, equivalent approximately to 8: 1: 
or 10:2:5:2, Scheerer deduces by his method, the mie 
29-43 : 14-82 and 27-78: 14: 10, or nearly 2:1, the augite ratio. 
(It — observed that, throwing out the alumina and water 

€ remaining ratio is 27° 15: 13-62 for the first, and 24:58 : 12:24 
for the second, each very closely 2: 1.] 

Ca fo... Bi 
48. Neolite of Hisenach, 51°16 961 2965 191 082 650= 99°65 
8 : 5135 902 3019 193 0 
Ae f 5144 879 8111 200 Fe088 650=100-72 Rr, 

Oxygen ratios, 26-56 : 4-49 : 12°59: §°78, 2666: 421: 12°80: 578, 
and 2671 : 4-40 : 13-02 : 5°78, giving by the new theory 29° 
14:51, 29-47 : 14-73, 29-64: 14-94, each =2: 1. 

4. Nephrite. 
e 

1201 134 255—= 99-92 
25:91 1239 137 25610018 

53.“ WN Zealand, 5710 O72 2929 1848 339  250=10048 
Oxygen 

ratios, ¢ 29°85 :081 :14-07:2-27.—20°74: 0°82 : 1421 : 227.2965 : 0°84: 18-92: 2-29 

$ ratios, 30:06:1483 29°95: 14-96 29-87 : 14-66 

approaching in each ease 2: 1. 

Si lCUK COM 
Nephrite, Turkey, 5749 067-2586 
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Si Mg. Ga Fe H 
54. Rock Cork, Zillerthal, 57°20 22°85 13°39 4°37 2-48—=100:24 

75 

: 

5. Augite. 

f, 
55. See bt 

im) 
b oo S Ya) ol wo to 

1 
@ 7 bo wo 

pl 5585 23 
5. Diopsidle Reichenstein, 5450 18°96 21:41 3-00 1-19, X1 1-10=100" 16, Rr. : 

Capes rae i Seg 1394: ~~ (2) 2986: 13°98: 10, (3) 29:00: 0-26 : 14:00:10], 
( 051: 14:37:10 " 

A ae leathet eile gave the composition of serpentine, — 
(Mg)* Si. q 

Ill. Tiatc nor Averric or Hornsienpic IN TYPE. 

Si Al Mg Fe 
Hydrotale, Presnitz, 67°81 «std 26°27 ELt 4:13= 99°38 

8:47 0°12 26°31 119 4:11=100°20 

< Sub-columnar, 67°95 0°24 25°54 1:59 414—= 99-46, Rr. 

Ox. ratios, (1) 35-21: :0-00: i107: 3:67. (2) 3555: : 0-06: 10°79 : 3-65, (8) 35:28: on: 10-57 : 3°68 
heerer’s ratios, 35°21 : 11-99 : 12:01 ik 

The first set ratios ehistipond i, 10< a 3 eae set, 
to 3:1, and the formula (R) Si. 

Conclusion.—The three general rations deduced by Scheerer 
for the species reviewed, are 9:4, 4:2, 3:1, Papa vs 
first to hornblende, RSiLR Ss Siz ; 2d to augite R* Si; 3d to 

From the alleged isomorphism of 1Mg and 3H, and of 28 pat 3a 
the following formulas are equivalents and the substances pre- | 
senting them should be isomorphous— 

(a) R* Si?, (6) R2 Sit +sH—oR Si+s3H, (c) RSi2+eH, (a) Sito. 
The minerals of the Augitic series whose composition is 
are compounds according to Scheerer, of (a) and (’) in different 
pee In a like manner, those of the Hornblendic series — 

nsidered as composed of the compounds RSi-+-R Siz (a), and 
sk S431! (#) in different proportions: and those of the Hydro- — 
tale series, of the compounds 28 Si (a), and RSi?+s%i (6) in different — 
proportions. His paper contains a table of the results, in whic 
the ratios of the two constituent portions are given, with the cal- 
culated and found results, in accordance with the ratios. We 
give a few examples, ps Nami to the paper for the complete — 
table. ) : 

1. Hornblendic pares Pes 

Oxygen ratios. ger honensy: a 
leme’ 2 

1. Colum. tale, St. Got, (11) (1-44 Al, 3.2171) | Cale. coe = Lats a 
2. Asbest. tale, ibid, (12) (10-83 Al, 2:84 H1) Sse Found * 20 : 18-46: oats 

(3°70 Ca) "20 : 18°42: 368 4 
” 0 Ja 8. Tale, Tyrol, (1) (00H, 478) =f ro : 26 : 12:90 : 430 ee q 

21, Meerschaum, (21) (011 31, 957 H) Aide abet i : 

2%. = not ge Bape eye a 4 
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2. Augitie Series. 

34, Ashest., Tyrol (30) (0X, 2-36 11, 13-42 Ca) | ee tic diator go : —=a-Lb 

8. Hydro-tale Series. 

: Found 35°59 : 10°97 : 3°65 t= sh 41, Tale, Presnitz (33) (0-12 Al, 411 A) Cale, 35°59: 10°68 - 3°56 

A second table presents the series of species under the horn- 
blendic and augitic divisions, in the order of their variation in 
form and composition from the typical species, hornblende and 
augite ; and the tendency to foliated crystallizations, as the spe- 
cies become hydrous is illustrated. Anthophyllite is placed as 
intermediate between true hornblende and hornblendic talc, while 
diallage, in the augitic series, is intermediate between true augite 
and augitic talc. 

Arr. VI.—Remarks on Menovors, Humb. §& Bonpl., and Bou- 
_ varia, Cham. & Schlecht.; by Asa Gray. 

Havine been requested to report upon a collection of plants 
made last year, en route from Texas to El Paso, New Mexico, by 
Mr. Wright, while attached to Col. Graham’s surveying party, I 
have been led, in anticipation of the regular study of the Mono- 

pelale of various collections now in my hands, to inquire whether 
Bolivaria is or is not generically distinct from Menodora. The 

latter genus was established on a Mexican plant, by Humboldt 

and Bonpland, in their Plantes Azquinoctiales, 2, p. 98, t. 110, 

and is re-deseribed by Kunth, in the Nova Genera et Specie 

Plantarum, 7, p. 199, from a specimen not in fruit. The for- 
mer was founded by Chamisso and Schlechtendal, in the first 

volume of the Linnea (1826), on two Buenos Ayrean species. 
The question of the order to which these plants should be refer- 

red, has, perhaps, been sufficiently discussed by Lindley,* who 

says they are genuine Jasminaceous plants; by Grisebach,t who 
created for them a distinct family, Bolivariaceee ; and by Alphonse 

Candolle,t who again refers them to Jasminez. He n 
admit them to form a separate tribe in that small order, although 

he corrects Grisebach’s character of the estivation of the corolla 

Which is not contorted, as in Jasminum, but imbricative ). 

considers the remaining and more important character of the four 

ovules in each cell of Bolivaria to be invalidated by the single 
pair in each cell, attributed to Menodora. 
oo 

Gen " (1839) p. 20. 
vst. Veg., 8, p. 300, note. 

Stconp Seems, Vol. XIV, No. 40.—July, 1852. 

* Natural System of Botany, ed. 2, (1836) p. 239. 

era et ies Gentianearum. 
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It is on this latter ground, mainly, that De Candolle distin- 
guishes the two genera, Menodora having, according to Bonp- 
land, only two ovules ineach cell, a two-valved capsule, and a 
10-13-cleft calyx; while Bolivaria has four ovules in each cell, 
a circumscissile dehiscence of the capsule, and, as to the original 
species, a five-parted calyx. The bivalvular dehiscence of Me- é 
nodora rests wholly on the statement of Bonpland (the fruit being 
unknown to Kunth and to Grisebach), which I have some rea- _ 
son to think is not correct. At least, the ovary in a Coulterian 
specimen of what I take to be Menodora helianthemoides, shows — 
manifest indications of the transverse dehiscence of Bolivaria. 
The character of the ovulation would seem to be confirmed by 
Kunth (Nova Genera § Spec., 1. c.); but Grisebach may have © 
found it different in the specimen he examined, as he gives the 
character “loculis 4-ovulatis” to his Bolivariacee, without excep- 
tion. There are certainly four ovules in each cell, superposed in 

irs, in No. 937 of Coulter’s Mexican collection, which agrees — 
‘so minutely with the description that I do not hesitate to consider ; 
it as Humboldt’s species ; especially as the ovules stick together 
a little, so that the mistake as to their number might easily 

od: 
heretophylla ; in which the cells are equally 4-ovulate, both in 
wild and in cultivated specimens. On the other hand, the Pata- 
gonian Bolivaria robusta of Bentham, in Lond. Jour. Bot., 6, 
P. 190, t. 5, (of which indeed the fruit is unknown, but which 

Fendler, -and Gregg, 
Bolivaria scabra. Another, 
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have been cultivated by Dr. Engelmann and myself for the last 
three years, and Dr. Engelmann sent me characters of them in 
the autumn of 1850. He noticed that, while the Breviflore (his 
Bolivaria heterophylla and B. scabra) open their flowers in the 
morning, and are inodorous; the Longiflore (B. longiflora) ex- - 
pand their blossoms, which are fragrant, at or towards evening. 
He also remarked that the anthers of B. longiflora are almost 
Sessile, and included within the summit of the narrow tube, which 
is glabrous; while in the others, the anthers are exserted on slen- 
der filaments, and the throat of the corolla is more or less hairy 
within. The style, moreover, is less exserted in B. longiflora, 
and the lobes of the corolla are rather conspicuously pointed. 
All these characters are confirmed by a second species, if such it 
be, which f find in Mr. Wright’s collection of 1851. Perhaps it 
18 no more than a hairy variety of the last. These are far the 
most showy plants of the genus, their pure yellow corollas being 
from an inch and a half to two inches long; and they continue 
to blossom for a long time, though not so long as M. heterophylla, 
which flowers through the whole growing season. 

The known species may be thus disposed. 

MENODORA, Humb. § Bonpl. 

Menodora & Bolivaria, Cham. & Schlecht., Griseb. D C. Ul. ce. 

$ 1. Borivaria, Cham. & Schlecht. Calyx 5-lobus, raro 
6-lobus, Corolla campanulata seu infundibuliformis, lobis acu- 
iusculis. Filamenta filiformia corollam subsequantia; antheris 
muticis. ; ve . 

* Lobi calycis lineares tubo longiores. 

_ 1. M. wrecrironsa, Steud. Bolivaria integrifolia, Cham. & 
Schlecht., Linnea, 1. p. 207, t. 4, f.1; Hook. § Arn., Jour. 
Bot., 1, p. 284; DC. Prodr., 8, p. 315. Buenos Ayres. | 
_ 2. M. ratrma, Steud. Bolivaria trifida, Cham. § Schlecht., 
Le; Hook. § Arn., l.c.; DC.\.c. Buenos Ayres, Mendoza. 

* Lobi calycis triangulares tubo subduplo breviores. , - 

3? M. rosusra. Bolivaria robusta, Benth. in Lond. Jour. 
Bot., 5, p. 190, t. 5. Patagonia.—Ovarii loculi dicitur biovalati ! 

§$ 2. Menopona, Humb. § Bonpl.—Calyx 10-14-lobus, ra- 
rius 7—9-lobus ; lobis linearibus setaceisve tubo corolla breviter 
infundibuliformis vel subrotate (fauce pl. m. barbate, limbo 
5-partito, lobis obovatis oblongisve vix mucronulatis) longiores. _ 
ilamenta filiformia; antheris muticis. } 

SUS at 4 
oe 
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3 i Stigma obtusum parvum. Folia bipinnatisecta.. 

“4. M. Arricasa, Hook. Ic. Pl. 6, t. 586. Africa Australis. 

** Stigma discoideum vel depresso-capitatum subbilobum. 

+ Corolle majuscule lobi oblongo-lanceolati (ex auct.) | 

5. M. pecemripa. eee perenne Gill. in Hook. Jour. — 
Bot., 1, p. 284; DC.\.c. Mendoz a 

++ Corolle lobi sepitts obovati. mai diffuse vel Lesrctinteel 
- Pedunculi solitarii, nunc pseudo-laterales, fructiferi recurvati. : 

{ Foliis integerrimis. 

6. M. neviantHemorwes (Humb. & Bonpl. Pl. #q., 2 , 
98, ¢. 110): hirtello-pubescens ; "-foliis ovalibus seu elliptico-ob- — 
longis i in petiolum angustatis; corolle lobis late obovatis calycis. 
lacinias — lineares plus duplo superantibus.—Mexico, Hum- 
boldt S¢ Bonpland, premier ae cata pay thin annular disk — 
adheres to the very base of the ovary: its edge marks the line - 
where wh da will evidently ses Rat The tral * 
not kno 

half an inch in length, about as long as in the foregoing species 
but narrower, and also more pointed. Lobes of the calyx 
longer than the ripe pod, which is on a recurved paduneres, Se 

${ Foliis plerisque 3-5-fidis. 

8. M. wererornyiia (Moricand in DC. Prodr. 8, 4 
_ giabella; foliis caulinis preesertim inferioribus oblongis cune 
Si pshdi. woainioanse'y el integerrimis vel 2~3-lobatis, ‘summis 
paucis intermediis linearibus integerrimis ; corolla 
calycis lacinias lineari-subulatas duplo superanti 
Berlandier, Drummond, Lindheimer, Wright, et 
Mexico, Gree —Flowers light yellow, exter ally 
with pur 

nee coal lobi obovati. Caules erecti apice plerv 
. bosi; eee thay et ih ioe baby erectis. 



Lamination of Minerals associated with Serpentine. 45 

10. M. Mexicana. Bolivaria Mexicana, Alph. DC. Prodr/'8, 
p. 315. Oaxaca, Mexico, Andrieuz. “Corolla calyce sublon: 
gior. Calycis lobi semipollicares. ” DC.—From the Jength of 
pA and the size of the corolla, this can scarcely be No. 

9. 

3. Menovororsis. Calyx 10-lobus, lobis setaceis. Corolla 
longe tubulosa, hypocraterimorpha, intus, glabra; lobis subovatis 
mucronato-acuminatis. Anthere fauce incluse subsessiles, ob- 
longo-lineares, mucrone caudans —F lores vespertinz, odorate. 

11. M. voncrrtora: glabra; caulibus erectis subsimplicibus ; 
foliis lanceolatis vel inferioribus oblongis integerrimis (infimis 

M. PUBENS (sp. no v.): ube molli brevi patente subcine- 
en: fol oblongis superioribus Pe hr ced (cet. ut in 
preece ‘acim —New Mexico, Wright, 

ays 2 ae eee 
-, 

anki ee Examination of fold Minerals « 
with Serpentine ; by 'T. H. -Gannerr.* 

1, Curome Ore. 

Massive Chrome Teon-—This mineral, as is well oes is 
found in page quantities in the serpentine range which. extends 
through Delaware re, Chester and Lancaster counties, Pa., 
ming as a stn derived, from the Sipntegration of the serp 
or ina few instances in. well-d veins of nearl 

lage of Poem al it is so com 
its eee yak of tons 
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To ascertain whether nickel was contained in the ore where 
it was not visible, as well as to determine the richness of the ore 
in chrome, I selected a specimen for analysis which had a slight 
coating of emerald nickel upon one side. This coating having 
been carefully removed, the rest was broken into minute pieces, 
and those rejected on which a trace of nickel was visible. The 
ore itself was jet black, shining and submetallic, very compact, 
rather brittle, with uneven fracture. Hardness 5:5; streak brown; 
specific gravity 4°568. : 

The specimen, having been finely pulverized, was analyzed in — 
the usual manner, by fusion first with bisulphate of potassa, and 
afterwards with a mixture of carbonate of soda and nitrate of 
potassa. ‘The chromic acid thus obtained in combination with 
the alkalies, was deoxydized by alcohol and . precipitated as 
chromic oxyd by ammonia. The nickel was separated from the 
iron by hydrosulphuret of ammonia and dilute hydrochloric acid. 
The several constituents were carefully reéxamined, and the ab- 
sence of alumina determined. The following was the result of 
the examination: ; 

Cr:Os3 ~ - - - 63:°384 
Fe:O3 - - - - 38°663 
NiO - - - - 2-282 

The analysis calculated into the formula RO, R2Os, excluding 
the nickel, gives FeO Cre Os 93:164+FeO Fe20; 5:298+ NiO. 
2°282=100-744. Ifthe nickel be included in the calculation it 
gives FeO Cr2O0: 93:164+ FeO Fe20s -591+NiO FezOs 7:150= 
100-905. ‘This specimen approaches nearer to the pure chromic 
iron (FeO Cr2Os) than is indicated by any analysis that I have 
yet seen. As the minute fragments exhibited not the slightest 
appearance of nickel, it is evident that the metal is either present 
as sesquioxyd, and therefore mechanically mingled with the ore, 
which is unlikely, or it belongs to the formula, as a replacement 
of protoxyd of iron, which I regard as the most probable view. 

Chrome Sand.—A large proportion of the chrome ore that 
is exported from this country, is obtained by washing the de- 
posits of sand which form in the beds of streams flowing from 
the serpentine. The method of washing employed is similar to 
that used for washing deposit gold, and depends upon the same 
principle, viz., that the metalliferous portions are much heavier 
than the siliceous, and consequently remain when the latter are 
washed away. The deposit being first sifted in water with 
hand sieves, to separate the coarse gravel, the finer sand is then — 
thrown into sloping troughs, through which a stream of water is — 
made to pass, and constantly raked up against the current until — 
all the lighter matter is removed.. The chrome sand on account 
of its superior gravity remains at the bottom of the trough. The 
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washing process is carried on at numerous points along the ser- 
pentine range in the three counties already mentioned. 

At the washings situated about six miles west of the town of 
Chester, the sand in which the chrome occurs, contains a large 
amount of bright green actinolite of which good specimens may 
be obtained. As the chrome sand itself in this locality consists 
almost entirely of small but very perfect octohedra, it might be 
supposed to be richer in chrome than the massive ore which [ had 
examined. ‘The pure sand, separated from all foreign matter, was 
analyzed by Mr. Isaac Starr in Prof. Booth’s Laboratory with the 
following results: 

SiO; - - - 0-619 
CreOs - - - - 60-836 
Fe:Os - - - - 38°952 
AlzOs - - - - 0-928 

NiO - - 0100 
The proportions calculated according to the formula are, FeO 

Cr2O: 89'419+ FeO Fe20s 6254-4 FeO Als Os 15784 Si03°619 
+NiO -100 = 97-970. 
The specimen being perfectly pure, proves the substitution of 

alumina for chromic oxyd. The analysis further shows that the 
pure crystallized sand is not richer in chrome than the pure mas- 
Sive ore. ‘The association of nickel with the sand is interesting, 
although present in small quantity, for the locality is some thirty 
or forty miles from that of the massive chrome containing eme- 
rald nickel. 

Magnetic Chrome Sand.—Having observed that most if not 
all chrome sands contain more or less that is magnetic, I thought 
it a question of sufficient interest to determine whether the mag- 
helic portion contained ¢hrome. For this purpose a quantity 
of the sand was extracted by a magnet, and this magnetic 
treated several times successively by the magnet to free it entirely 
from adhering chrome sand. The sand thus obtained consisted 

entirely of magnetic grains. Being then analyzed by the process 
indicated above, it yielded the following result : 

SiO; Pom Pe ~ Pe 1-25 
Cr2O2 ay i - - 41:55 
Fe. O: - - - - 62-02 

Calculated, as before, into the formula RO, R2Os, it gives, FeO 
So 61:07 FeO Fe20; 38-64+Si0; 1-25 =100:96. From 
vhich we may infer that the presence of as small a proportion 

‘@8 38 pr. ct. of magnetie iron is sufficient to render the whole 

Proportion available for the ieicotecctes of the chromates, and — 
the ; 

y 

that therefore a magnet will not reveal the property of a chrome _ 
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ore. The larger contact of oxyd of iron is only so far detri- 
mental, as it impedes the action of the alkalies and oxygen to 
form a chromate, and hence, within reasonable limits, the eco- 
nomic value of a chrome ore is almost in direct proportion to the 
per-centage of oxyd of chrome. The most serious injury to the — 
value of chrome ore lies in the per-centage of sitex which con- — 
sumes a proportionally large amount of costly alkali. 

naininitisiat ee 

Art. VIII.—On Remingtonite, a new Cobalt Mineral; by 
: ames C. Boorn. ax : 

Remineronire occurs as _a rose-colored coating, one-hundredth 
of an inch in thickness, very soft and earthy, opake, with a pale, 
rose-colored streak. 

n a mattrass it yields water and darkens; gives with borax 
and microcosmic salt, first a feeble reaction of iron, and finally, 
when the bead cools, a deep blue color of cobalt. It dissolves in 
muriatic acid with a slight effervescence, and a nickel-green _ 
color, the latter property indicating iron associated with it; for 
pure oxyd of cobalt dissolves with a blue color, and requires but 
a small quantity of iron to change the blue to green. 'The solu- — 
tion, neutralized by ammonia, precipitated by sulphide of ammo- _ 
nium, and then treated with muriatic acid, left a large amount of 
black sulphide of cobalt ; while the muriatic solution yielded 4 
small amount of sulphide of iron. The metal is, therefore, almost 
wholly cobalt. Since a little arsenic is associated with carollite, 
this mineral was tested for arsenic, but yielded not a trace of it. 

Although the above experiments were performed on about ;;th 
of a grain, yet the mineral is clearly proved to be a hydrocarbonate 
of cobalt. The quantity was, however, much too small to de 
termine its formula, 

Remingtonite coats thin veins of serpentine, which traverse 
hornblende and epidote, and its association with serpentine, con- 
taining both magnesia and lime, reminds us of the beautiful emer* 
ald nickel, (also a hydrocarbonate) discovered by Silliman on the 
chrome ore, in the serpentine, of Lancaster county, Pa. 4 

he immediate associates of Remingtonite are serpentine, — 
hornblende, epidote, carbonate of lime, and carrollite. The copy 
per mine in which it occurs, is near F'inksburg, Carroll counts tf 
Maryland, and is under the immediate supervision of Mr. Edwar¢ 
Remington, after whom the species is named. ae 

. Philadelphia, May 15th, 1852. 
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Arr. IX.—Post-Pliocene of the Southern States and its relation 
to the Laurentian of the North and the Deposits of the Valley 
of the Mississippi ; by E. Desor. 

Neuse in North Carolina. How much farther it extends to the 
south along the coast of Florida, has not yet been ascertained.* 

As far as their composition goes, these deposits are very homo- 
geneous, generally composed of sand and clay, in regular stratifi- 
cation, so as to convey at once the idea of a prolonged and quiet 
deposition. In this respect they are essentially different from the 
coarse drift, and from many of the stratified deposits at the north, 
which frequently contain scattered boulders, the transportation of 
which becomes an interesting subject of enquiry. 

- this problem, which would require more time an 

From what we know of the structure of Anastasia Island opposite St. 
gustine, on the caheit obaat tie weseik. it appears probable that it to the 
Same formation, the island being comp to M. Dietz, of horizontal 
layers, of a semi-indurated rock consisting wholly of fragments of shells, belonging, 
pre &$ examined, almost cea Bl Nance woe ae . a 

are principal Arca; they are Arca a, Say, A. 
Say, 4. ot a pally ae von cae Say; also Lutraria canalieulate, Say, besides 
a Mactra, a Donaz, a Orepidula and a Lucina, Natica, Oliva and Buceinum trivit- 

Szconp Sznres, Vol. XIV, No. 40—July, 1852. " 
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The main features of the Post-pliocene of South Carolina are 
thus defined by Mr. Tuomey.* _ It is confined to a belt along the 
coast of about eight or nine miles in breadth. The fossils are 
nearly all referable to living species now inhabiting the coast; a 
few however belong to the fauna of Florida and the West Indies. 
As to its elevation, M. Tuomeyt+ is of opinion that along the 
whole line of the coast of South Carolina it does not exceed eight 
eet. “There isno sudden break any where separating it from the 
beds now in progress of deposition, for it dips gently under the 
waves of the ocean, and the fossils are often found mingled with 
living species. So life-like indeed do the shells appear, that it 
requires the presence of forms no longer inhabitants of the coast, 
to satisfy one that he is not looking at a recent shell-bed.” Like 
the fossils of the Laurentian along the Kennebec, the shells have 
even retained their specific colors and markings. 

e have already stated, on Sir Charles Lyell’s authority, that 
this formation extends uninterruptedly to the mouth of the Neuse 
in North Carolina. There indeed, Mr. Conrad long since described 
a deposit of Post-pliocene, with thirty-four species of marine shells, 
all identical with those of South Carolina. He found here also 
the Ginathodon cuneatus, a species inhabiting brackish water, to- 
gether with remains of terrestrial animals. 

The portion of the coast north of the Neuse, between it and 
the Chesapeake Bay, bordering on Albemarle Sound and James 
River, has not as yet been sufficiently examined to allow us to 
indicate the precise boundaries of the various tertiary and quarter- 
nary formations. There is, however, little doubt that the Pine- 
barrens belong to the most recent deposits; and it would seem 
that the Post-pliocene occupies here a much wider belt than it 
does farther south beyond the Neuse. 

As to Chesepeake Bay itself, it has been ascertained that the 
deposits upon its borders belong, partly at least, to the Post-plio- 
cene. As early as 1830, Mr. Conrad called attention to a remark- 
able deposit of this description at the mouth of the Potomac, 
which he designated then as upper tertiary.§ The same natural- 
ist published in 1842, in the proceedings of the National Institute, 
the following list of shells collected there. I 

‘ * Report on the Geology of South Carolina, p. 212. 
+ Ibid., p. 188. 
j Am. Journ. of Arts and Sciences, Proc, of the National Institution, 1842, p. 190. 5 Journal of the Academy of Natural Sciences of Philadelphia, 1830. i | It has been a matter of much controversy whether the oyster beds which occur in a sub-fossil state on the Patuxent and in many other places the low level plains t to the creeks and rivers along the coast of the mid to the same formation, as it is suppose Mr. Conrad, or whether are 

agency. As a proof that they were not collected by Indians, it is stated that at the month of the Po they _by the diluvium, true would at once settle the question. It is m tated by Mr. Conrad that the character and position is to correspond with the 
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Arca transversa, Say. Pandora trilineata, Say. 
Arca ponderosa, Say. Petricola pholadiformis, Lam. 
Corbula contracta, Say. Pholas castata, Lam. 
nathodon cuneatus, Gray, Sanguinolaria fusca, Say. 
pray Sayana, Conrad. Tellina lusaria (Psammobia lusaria,) 

actra lateralis, Say LY. 
a arenaria, ZL. : Solecurtus caribeus, Lam. 

Mytilus hamatus, Say. Solen ensis, Zam. 
Nucula limatula, Say. Venus mercenaria, Lam. 
Nucula acuta, Conrad. 

Actzon melanoides, Conrad. Buccinum obsoletum, Say. 
Crepidula convexa, Say. ' Buccinum trivittatum, Say. 
Crepidula glauca, Say. Natica duplicata, Say. 
Fusus cinereus, Say, anella caudata, Say. 
There is some probability that the regularly stratified beds of 

dark-blue clay at Baltimore and along the Chesapeake and Dela- 
ware Canal, with its beds of lignite and decayed trees, - together 
with the mingled mass of diluvium which reposes upon it, be- 
long to the same formation. We are also inclined to refer to this 

said of the superficial deposits between the Chesapeake and 
Delaware, which extend over the State of Delaware and a great 

fossil remains, (at Brooklyn near New York.) And although 

haria, the Serpula and others occur exactly in the same position 
in which they lived and and died, : 

n Comparing the species from the bluffs of Sancoti head on 
the island of Nantucket with the above mentioned list from the 
otomac or with the list of the Post-pliocene fossils of South Car- 

Olina as given by Mr. Tuomey, I find that among the seventeen 
Species which I collected at Sancoti head,} there are but six which — 
do not occur there, viz., Astarte castanea, Cardita borealis, Osirea 
nei eidenaia a ee y 

don on the Potomac, which might with just as much reason be referred to Indian 
peency. tte bode of at teearipaice occur in Cumberland county, at Egg Har- 

bor on the Severn, at Easton in Maryland, upon the York river in Virginia, and upon 
various other rivers of the southern states. ; 

* Among the ies which I collected at Brooklyn are Venus mercenaria, M. 

arenaria, ee Buecinum undatum, Buccinum trivittatum, all of which 

occu in the Post-pliocene of South Carolina. t See the list of the fossils of Sancoti Head, farther below. 
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borealis, Buccinum undatum, Buccinum plicatum and Scalaria 
groenlandica, so that it may be fairly assumed as paleontological 
evidence that the same ocean extended from Georgia and Florida 
to Cape Cod. 

Along this whole coast the Post-pliocene shells, as has already 
been stated, belong exclusively to recent species, such as now 
inhabit the neighboring shore. There is, consequently, no proof 
whatever that the climate was colder than that of the same region 
at the present day. On the contrary there are positive indications 
of a milder climate, as was already noticed by Mr. Conrad, who 

mark in relation to the fossils of the Neuse, which, with two 
exceptions, are likewise such as now exist on the coast of the 
southern Atlantic states and in the Gulf of Mexico. The two 
exceptions are again G'nathodon cuneatus and Arca ponderosa. 

e island of Nantucket does however not by any means mark 
the northern boundary of the Post-pliocene fauna. The same 
species occur farther north, in the vicinity of Boston. A glance 
at the list of species collected at Sancoti Head (Nantucket) by 

r Mr. Edw. C. Cabot and myself, compared with the list of the 
species of Point Shirley (Boston harbor) as given by Mr. Stimp- 
son,t will show how clear the resemblance is. te 

Saneoti Head (Nantucket). Point Shirley (Boston). 
Balanus rugosus, Balanus rugosus. 
Pagurus pollicaris (claws). Mya arenaria, 
Serpula. Solen ensis, 
ya arenaria, Mactra solidissima. 

Sol is. Venus m 
Area ersa. Astarte sulea 
Venus mercenaria. starte castanea, 
Astarte castanea. Cardit 
Cardi realis. Mytilus edulis, 
Ostrea borealis. Modiola modiolus. 
Cumingia tellinoides, Ostrea borealis, 
Crepidula fornicata. Fusus decemcostatus. 
Buccinum undatum Buecinum plicosum 

“* _ plicosum. in’ 
° trivittatum 

; *  ebsoletum 

* Proceedings National Institution, 1842, p.190. | ae | 

NN a ll a eet 

on ee 
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A glance at these two lists will be sufficient to show that the 
formations which contain these shells’ cannot but belong to the 
same epoch, however different they may be in structure and ma- 
terials. Moreover, the fossils of Point Shirley, like those of the 
Neuse and the Potomac, seem to indicate that the climate was by 
no means colder, but on the contrary rather warmer than at the 
present day. There indeed we find in considerable quantity the 

mercenaria, whereas at the present day it occurs but 
scantily in Massachusetts Bay. So likewise do we find Bucev- 
num plicosum among the fossils of Point Shirley, whereas its 
natural habitat now is south of Cape Cod. 

the other hand, we have shown elsewhere that the resem- 
blance is almost as close between the fossils of Nantucket and 
Point Shirley on one hand, and those of the valleys of Maine, 
Lake Champlain and the St. Lawrence on the other. ‘The lead- 

ing species in both regions are the same, except that a few of the 
Nantucket species, such as Venus mercenaria, Cumingia telli- 

noides and some of the Buccina have disappeared, or are re- 
placed on the St. Lawrence by species which do not occur south 
of Cape Cod, as for instance, Cyprina islandica, Mytilus edulis, 
Pecten islandicus, Saxicava rugosa. But on the whole the dif- 
ference is not greater than that which usually occurs between 
recent species from corresponding latitudes, for instance between 
a collection of shells from the coast of Maine and one from Long 

Island or Cape Cod. 
As far as palzeontological evidence goes, there seems to be suf- 

ficient reason to consider the Post-pliocene of the south as the 

equivalent of the Laurentian of the north. There is moreover 
evidence enough to warrant the conclusion that at the time of 
their deposition, the climate, far from being colder, was through- 
out warmer than at the present day. 

here are nevertheless some striking differences between the 
Post-pliocene of the south and the Laurentian of the north, which 

rve to be considered. : 

First, the Laurentian deposits of the north occur at much higher 
levels than the pliocene of the south. We have stated before on 

Mr. Tuomey’s authority, that on the whole coast of South Caro- 
lina the average height of the pliocene does not exceed eight 
feet ; and, according to Mr. Lyell, its elevation along the whole 

coast from Georgia to North Carolina is less than twenty feet. 
At Nantucket, on the contrary, the fossil oyster bank occurs at a 

eight of thirty feet; which is also the elevation at which the 

ehus mercenaria and other species are found at Point Shir- 

ley. At Brooklyn near New York, ~~ exceed 100 feet in height. 

eir elevation at usta on the ’ 
At Lake Ohamapisie they occur at 200 feet. At Moira on the ° 

Northern railroad they are found at 310 feet ; at the mouth of the 
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St. Lawrence they reach a height of 390, and at Montreal as 
much as 470 feet. It is evident therefore, that the changes of 
level by which the shells were raised to their actual position in 
these various localities must have embraced a much wider range 
at the north than at the south. oe. 

Another and more striking difference between the two deposits — 
is afforded by the erratic boulders. It is well known that over 
all New England and the greater part of New York, including 
Long Island, there occur a quantity of boulders scattered over 
the surface or buried within the detrital formations; and more- _ 
over these boulders can all be traced back to some northern origin 
more or less remote, showing that they have travelled from north 
tosouth. But in proceeding farther south, they vanish gradually. 
There are very few in the vicinity of Philadelphia and Baltimore, 
or if they occur occasionally, as for instance along the Potomac 
at Washington and in the neighborhood, they are of a different 
kind and can be traced to some rock within the Alleghanies. 
Some of them contain even fossils characteristic of formations 
which occur beyond the Blue Ridge. 

Proceeding still farther south, to North and South Carolina, 
we lose sight of the boulders entirely ; Mr. Conrad states that he 
never saw a single boulder on the surface of the state of Alabama. 
But the stratified deposits with which they are associated at the 
north continue uninterruptedly. It is indeed not a little remark- 
able that the only difference which M. Tuomey recognizes be- 
tween the Post-pliocene and the diluvium consists in the absence 
of boulders in the former. “TI have,” says he, “nowhere in the 
state (South Carolina) seen one (boulder) a foot in diameter, not 
have I met with a single bed that I could refer to this formation 
(diluvium) along the tertiary plane from the Mississippi to the 
Potomac.”* The same author adds that, as we proceed south- 
wards, the “ materials become finer and finer. The large pebbles — 
are suc y gravel and coarse sand, and towards the coast 
they are replaced by the fine sands blown about by the winds.” — 

The question then will be asked how it happens, that both 
formations (Laurentian and Post-pliocene) being contemporane-— 
ous, the one contains boulders, whilst the other contains none? — 
Was there some barrier which prevented the northern boulders 
from proceeding farther south than New York and New Jersey? 
And if such a barrier existed, why do we not find any trace of 
it? Ordo the last boulders about New York indicate that the — 
agency by which they were transported had exhausted its power? 
But in that case they ought to decrease in size from north to 
south whereas we know that the boulders on Long Island are as voluminous and heavy as those occurring farther north through- 
tn pilntnaitnempintainin Secllntcamiisak sess 

ig . 

* Ibid, p89. 



E. Desor on the Post-Pliocene of the Southern States. 55 

out New England and Canada. Geologists have proposed various 
solutions of this great problem. 'To examine them all would 
lead us far beyond our limits. 1 shall therefore merely allude to 
some of the theories, and point out the characteristic features of 
each. 

The most ancient theory, and at first sight the most simple, is 
that which ascribes the transportation of the boulders to a vio- 
lent action of the waters, progressing from north to south either 
in form of currents (according to Sefstro6m, von Buch, Elie 
Beaumont) or in form of earthquake waves (according to Profs. 
Rogers), such as are sometimes known to sweep over the islands 

of the Pacific and to cover them with debris. In each of these 
hypotheses it is assumed that the momentum of the current or 
earthquake wave went on decreasing gradually and that the limits 
of the boulders mark the place where its power of transportation 
became exhausted. This explanation appears indeed to be borne 
out in various localities of the interior of the country, as was 
pointed out by us elsewhere.* But there is this objection to its 
application to the littoral regions under consideration. It must be 
assumed, in accordance with the well known facts, that wher- 
€ver a transportation by water takes place, there is a constant re- 
lation between the size of the materials and the momentum of the 
transporting current or wave; the former decrease in size and 
Weight in proportion as the force by which they are impelled de- 
creases. Now such is not the case on Long Island, Martha’s 
Vineyard, Nantucket and along the coast of New Jersey. There 

the materials are generally finely comminuted and regularly strat- 
ified, indicating at the first glance that they have been deposited 
ma quiet manner. On the surface of these strata of fine sand 
We find the boulders scattered here and there, generally on the 
Prominent points, as for instance on the island of Nantucket, and 
generally as large if not larger than those farther north. In 
such cases, it is obvious that no theory depending on aqueous 

ha: 

ee eee en 

Daur Oster and Whitney's Report on the Geology of the Lake Superior Land 
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ground that the boulders did indeed i the limits of the | E 
ancient glaciers. On closer examination it was found, however, 
that the glacier theory could not apply to the Pen under con : 
sideration, in as far as the materials which underly the boulders — 
are not only stratified, but moreover contain a quantity of fossil — 
remains, which indicate that a considerable amount of time must 
have elapsed between the furrowing of the rocky floor and the 
transportation of the surface boulders. Now if the furrows and 
scratches have been made by glaciers, it is evident that the boul- 
ders.resting on the surface of the stratified sand must have been — 
transported at a much later period. In the glacier theory of M. 
de Charpentier (which is also advocated by M. Agassiz) it is as 
sumed on the contrary that the furrowing of the rock and the 
transportation of the poe are simultaneous, that they are the 
result of the same agency.* 

The third and most popular theory is that which decries * 
spas aay of the boulders to the agency of ice rafts. Whe 
we consider the striking contrast which exists between the cia 
of the bon ides and the minuteness of the materials on which 
they rest, which excludes all idea of their having been assorted, 
and consequently of all violent action, there is indeed sufficient 
reason to look upon this theory as the best adapted to solve the 
problem. Supposing the boulders to have been packed in ice 
which was driven by wind and current from north to south 
along the coast, it seems natural that these rafts should have beet 
stranded upon the prominent points of the coast and adjacent 
islands which at that time were shoals, dropping ter their but 
den of boulders. 

here is, however, a difficulty even in this theory; viz., the 
gircumstatice that the ice-rafts must have reached deg eee a8 

far south as New York, whereas at the present day it is very 
seldom that they ate driven as far south. + ‘To assume af the 

* Whether the furrowing and polishing of the rocks is really the result of glaciet 
action, and whether the materials of the stratified clay, sands and gra vel-deposits 
were first tran by ee and afterwards m mee dis ‘acres 

waft bergs have been seen as far south Se 
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and are therefore referable to a Jater period in which the climate 
may actually have been colder. This however is a mere hy- 

The foregoing remarks apply more especially to the boulders 
along the sea-shore from New England to Long Island and part 
of New Jersey. From all the evidence we possess it seems 
highly probable that they were transported on ice-rafts along the 
sea-shore and stranded on the ridges and eminences which were 
then shoals along the coast. The next question then is, whether 
this mode of transportation applies likewise to the boulders occur- 
ring in the interior of New York and Pennsylvania, or whether 
we have to look for another agency:2 
It has been stated before that the last boulders of northern 

origin occur in New Jersey, alittle south of New York. But 
according to Prof. H. D. Rogers, they are chiefly limited to the 
sea-shore, and it would appear as if the highlands of New Jersey 
had acted as a barrier, preventing them from. spreading south, 
except through the channels of the rivers. Indeed there can be 
no doubt that the few boulders in the neighborhood of Philadel- 
phia are confined to the valleys, and on ascending the uplands in 
the neighborhood of the city we find that they disappear. The 
valley of the Delaware was such a channel by which a few 
northern boulders were conveyed farther than they would other- 
wise have reached. 

The valleys of the Susquehanna and the Potomac contain 
also a great many boulders, but those of the latter, it seems, are 
without exception derived from the Appalachian chain itself, 
Whereas among those of the Susquehanna, there may be some 

mountain. According to Prof. H. D. Rogers, there are evidences 
in each of these valleys of a violent-rusli of waters, which is 
Supposed to have carried along with it the boulders. which the 
valleys contain. But whether the same can be said of the boul- 

* Tt might rhaps be assumed on hygrometric principles, that the area of water 
being greater it the anaes ae elec eiasien of the boulders, there was a greater 
amount of evaporation causing more moisture and consequently mo and ice. 

Stconp Szams, Vol. XIV, No. 40.—July, 1852. 8 
a 



58 £#. Desor on the Post-Pliocene of the Southern States. 

The absence of boulders constitutes, however, not the only 
difference between the Post-pliocene of the South and the Lau- 
rentian of the North. Whilst the latter is an exclusively marine 
formation, the Post-pliocene is said to contain besides remains of 
land and freshwater animals. M.'Tuomey mentions iy the Post- 
pliocene of South Carolina some bones {in a bed of mud on — 
Edding’s island ) which he is inclined to refer to the Megatherium. 

. Conrad, speaking of the deposits on the Neuse of North Caro- 
lina, says that they are ‘“‘of more than common interest in con- 
sequence of the quantity of bones of land animals which are 

ingled with the shells.”* According to Sir Ch. Lyell, the 
Post-pliocene of Georgia contains, besides the marine shells, some 
beds filled with freshwater shells which are said to be identical 
with species living actually in the neighborhood. It is farther 
stated that the same freshwater beds contain remains of many land 
animals, among them, bones of Mastodon,+ Elephas, Mylodon, 
Megatherium, horse, ox and Harlanus, a peculiar genus allied to 
Lophiodon. It is moreover stated by Sir Ch. Lyell that the bones, 
especially those of Megatherium, are by no means injured and 
their position is such as to convey the idea that whole skeletons 
must have been floated by a river to the place where they are 
found buried. On the strength of these statements it has been 
taken for granted that the above named quadrupeds must have — 
lived during the Post-pliocene period. 

ow if it be true, as we have endeavored to prove, that the 
Post-pliocene and Laurentian are parallel formations, it would — 
follow that the mastodon and its kindred existed on this continent 
at the time of deposition of the Laurentian of the North.. Suc 
an inference, however, would conflict with our knowledge of the 
position of mastodon remains throughout the northern states, 
where they have never been found in the Laurentian, but occur 
a: a in deposits of a more recent date, such as river terraces, 

Before taking it for granted that the deposits containing bones 
of mastodons and elephants in Georgia are really Post-pliocene, iy 
it might be well to inquire whether they may not belong toa 
later epoch, as the very suggestion of Lyell, “that the skeletons 
must have been floated by rivers,” seems to imply. We might, 
in like manner, point out various localities at the north where 
mastodons were said to occur in the drift, but which, after closer 
en were found to belong invariably to. a more recent 

The remarks of M. Tuomey respecting the bones mentioned 
y him among the Post-pliocene fossils of South Carolina, “ that Ef 

Det ee ee 

* Proceedings of the National Institution, 1842, p. 191. 
t M. Twomey mentions also the same elephant in the pliocene of South Carolina. 

. 

ee: 
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they occur in a bed of mud,” seems also to justify the supposition 
that they may belong to a later period. 

nthe other hand, we know that the remains of mastodon | 
and elephants are found associated with land and freshwater 
shells in the blufis of the lower Mississippi, and that on that ac- 
count these bluffs have been parallelized by geologists with the 
river terraces of the North which we know to be more recent 
than the Laurentian and to belong to the alluvium. Should it 
be proved that the deposits with mastodon bones throughout the 
states of Georgia and South Carolina do not belong to the true 
Post-pliocene, but are, like those of the North, of a more recent 
origin, there would no longer be any difficulty in the way o 
identifying the Laurentian and the Post-pliocene as one and the 
same formation, whereas the beds containing mastodons at the 
South, together with the river terraces of the North and* the 
valley drift of the West, including the loam bluffs of the Lower 
Mississippi and the celebrated deposits of Big-Bone Lick, would 
represent another more recent period, that of the alluvium, which 
passes gradually into the historical period, if it does not actually 

ong to it. 
But should it ever be shown that the mastodon remains of the 

State of Georgia are really associated with true Post-pliocene 
Shells, it does not by any means follow that it would contradict 
our views as to the parallelism between the Laurentian of the 
North and the Post-pliocene of the South. The question might 

. then be asked whether the absence of remains of land animals at 
the North could not be accounted for, merely by supposing that 
the changes of level which were going on at that time were too 
considerable, and the extent of dry land at the time of the greatest 

depression of the Laurentian sea too small to support such huge 
animals, whereas ‘the extensive tertiary plains of the southern 
States, which were then dry land, might well have afforded a con- 
Venient home for them. In this case it would appear that they 
subsequently migrated to the North, where at the beginning of 
the alluvial period, the area of dry land began to be sufficiently 
extensive, 

hese are problems which are well worthy the attention of 
American geologists. 
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Art. X.—Mineralogical Notices ; by Prof. Menecuint of Pisa.* 

matin: Proressor C. Becut, one of my friends, is about 
sablistiind: some analyses of Tuscan minerals in our official re- 
port, and as they will be nearly lost to science in the large vol- 
ume, I take the liberty of transcribing for you in brief, our ob- 
servations. The analyses are by Prof. Bechi. 

alena.—Of the following galenas, No. 1, is a coarse granular 
variety from Bottino near pints ; a 3, fine granular, from 
the same locality; 4, fine granular from Ar rgentiera in Val di 
Castello; 5, cntaboden oes (Jargionite of M. Bechi) from the 
same loc ality. 

*S Pb Sb Fe Cu Zn Ag 
1. 12840 80-700 8307 1:3477 0-440 0-024 0325 == 99:01 2. 15-245 48-238 4-431 1:828 trace as 0485 == 100-227 3. 15503 78-284 2452 2811 huni 0560 = 99°610 
4, 16-780 72-440 4308 1855 4251 isc 650 == 100284 
5. 15°62 72:90 577 1:77 Ll 1:38 072 = 99-22 

The last variety appears to resemble Bleischweif and is prob- 
ably identical with Steinmannite. Its specific gravity is actually 
6932. 

Fah in fine crystals is found at Angina, Val di Castello. 
sAnipaio dagiesing ee with that by Kersten), 

s Sb Zn He Fe Ag 241413 265240 sri 62311 $0313 16360 04500 = 99-7309 
eather ore (Heteromorphite), Rlieeect, Sabi Jamesonite and 

Meneghinite from Bottino. Analyse 
Ss Sb Pb Cu. «Zn Fe 

}18a95 30186 47-681 1110 1085 0-255 = 99-712 
2. Aci nt 19250 29244 49311 2000 0-211 = 100016 eres weil 17-994 26°085 phen 1242 “4 0350 = 100-282 

17-822 “740 390 = 1°250 0-230 = 101-517 5. Capillary . Jamesonite, 20°5335 32° iene as 8880 - “2453 : 7856 —— 100 6. Meneghinite, 17622 19284 59214 3-540 0344 —= 99-904 

1, Capillary Hetero- 

A third variety of the Boulangerite is fibrous ¢ 
three forms are very distinct, and the last 
Zinkenite ; the analyses conduct close] 

3PbS+ formula, SbS*. The external characters of the Jame- sonite are those of Heteromorphite, 
formula of Jamesonite 3 PbS+2S8b 8; 7 

2-6. anal SbS? Ge anticad S+ ; a compound hith- 

Scnrompeneserrete 
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Copper glance (Chalkosine, Beud).—Analyses :— 
S Cu Fe 

b Monte > Catini, 20°50 1654 1°75 = 98°79 
17631 63°64 24296, #e 15°750, = 99-671 

" Monte Vaso, 15-734 58500 1450 “ 24 rt gangue 0°125==99'934 
15-480 57785 1333 “ 25-0 

Gs 8. Bingo, 246249 40°8925 158282 —— gangue ur 9350=99'1806 
‘9771 314370 88559 —— “ 42-1195=98:3895 

“The last two eae are only of metallurgical interest, as the 
copper glance was mixed with copper pyrites. ‘The oxy d of iron 
in the three preceding, is evidently a mechanical porte 

Chalcopyrite or ee pyrites, and E'rrubescite. —Analyses : 

Ss Gangue. 
Yaw? hi Castellina Marit. 80-072 27540 38:00 38450 = 99862 

Les er hoon 30°348 18008 43336 8624100316 
; “Val Castru 35617 34091 30292 ——=100-000 
Ry eats ~ 41306 15960 88-484 4250 100-000 
Be st 86155 32-788 29-750 0863== 99°556 
rick eect 80°092 27540 88832 3250 99-714 

Campiglia, 34-030 31300 34:670 =100-000 
. Erubescite, Mt. . Catini, 24-026 55880 18-028 

363 59-472 13-868 0-750, Fo "1500 =08958 
642 s 2p413 59672 13868 2687 = 

Miemo, 23983 60160 15°088 ——= 99231 
Ferriccio, 24°700 60007 15889 -——=100596 
Castagno, 24108 52288 18192 4748= 99:336 
Rocea a Sillano, 20015 46700 13°700 18:350= 98-765 

21-044 46°300 15600 16500 = 99-444 
Mnte Castelli 29-081 58276 12134 7560100001 
Les Capanne Vecchie, obi 45°180 11125 25-750 100093 

ath analyses of chalcopyrite appear to lead to the formula in 
Ph meh the proportions of the two sulphurets are variable, e. g. 
won, S+5Fe* 8, Cut S+3Fe? 83, etc. Those of ite: 
a to establish for the species the single formula (Fe, €u)S, 

of several formulas containing the two sulphurets in 
Various proportions. 
Zigueline.— Analyses ; 

1. 0 Cu 
: Tig Ln Capanne Vecchie, 1122 8878 
The ba, 0°88 . 86:12 mixed with native cop. 3:00=100 

Spe sage . artes in cubes, and frequently with 
Pseudomorphs of malachite. 
ee aves. a occurs at Pereta with Stibine in small 

ular erystals. Analysis :— 
18) Sb Fe  Gangue. 
ee 43-880 1-250 0°750==100 

la und at Bottino near Serravezra, well crystal- 
in feuabsathnae and also massive. 

: $382117 Zn60-901 Fell441 Od1-226 FeS* 0°750=96-435 
ae 83°6538 48110 162382 Ouand Cd traces =97°995 

hageeeas © A( Zn, Cd) $+Fe S, or (Zn, Cd, Fe) S. 

- 

aT 

Fab ye eh nee 
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Oxyd of Zinc.—Occurs on the marmatite. Composition, 
031725 #e47450  H20-825=100 

It is evidently a mechanical mixture, and the oxyd of iron may 
be derived from the Franklinite mixed with the oxyd of zine. 

- Braunite.-—A compact variety from the island of Elba afforded: 
O 3:080, Mn 88-310, #e 4750, Ba 1-025, Si0-751, H2-084—=100, =MnO-+Mn 

Chromic Iron from near Volterra. Analysis :— - 
€r42130 Fe33933  Si4750  2%119-835=100-648 

Silicated Chrome (Wolchonskoite ?) : 
Si2s357 €rs1i2 141333 A 22750100552 

n argillaceous earth containing oxyd of chrome occurring 
near Volterra afforded, 

163158 Pesiss Ers770 Sis025 WH 19-266=-102302 
The point of especial interest connected with these three min- 

erals is, that they have originated from the decomposition of the 
diallage of Euphotide. All the transitions from the diallage to the 
chromic ochre may be traced out. The chromic iron forms seams 
which thin out downward. The metamorphosis seems to have 
been due to ancient sulphur.exhalations, (‘ Soffione,’”’) traces of 
which are still seen in places even now emitting vapor and 
incrusted about with chalcedony. 

I am also indebted to my friend, Prof. Bechi, for several 
analyses of silicates from the Gabbro rosso. 

Caporcianite.—Monoclinic ; the forms are referable perfectly t0 
Heulandite and are very near that species in the angles; M: T= 
131°, a . Cleavage extremely easy parallel to P 

‘and T, and easy also parallel to M: with a light shock the crystals 
fall to acicular fragments. Also in macles, and imperfectly 1a 
diated foliaceous. H.=3-5. G.=2-470. Color flesh-red ; lustre 

arly. Faces M minutely striated. Only the smallest frag- 
ments transparent. Composition: 

i a Meg K Na i 
_ 52015 22938 9675 Tid F112 0250 13268100197 
Formula, 2Ca Sita? 8*+6i. The analysis agrees quite nearly 
with that by Anderson, and we might deduce from it the other 
formula, Ca? Si*+-241Si+6H, which, however, is much less accord- 
ant with analogies. Dissolves easily in acids and forms a jelly 
even in the cold. T'he solution gives a precipitate with oxalate 
of ammonia. Heated in a glass tube, yields water. B.B. fuses 
to a white enamel without intumescence. It occurs in geodes 
incrusted with crystals of calcite in the Gabbro rosso of Mt. de 
Caporciano at L’Impruneta and several other places; and some 
‘times it is accompanied by native copper. ss 

Picranalcime.—Mouometric ; trapezohedral and cubo-trapeZ0 
hedral. Cleavage cubic, very distinct. H. = 5. G. = 2-257. 
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Lustre vitreous; colorless to flesh-red and colophonite-red. Com- 
position ; 

Si Al Meg Na K i 
1, 59347 «=. 22083 = «10-250 0450 = 0015 = 7-650 99-795 
2 «58875-29083 10000 0-450 «0015 768899111, 

Oxygen ratio 1:3:8:2,like analcime. Formula, (Mg, Na, K)*Si2+ 
3A18i°-+6H= (supposing the protoxyds magnesia alone) Si 57-96, 
Al 2414, Mg 941, HW s22—9973. The formula 2h Sit + 541 Si? +10H 
would correspond to Si5s-43, ¥1 23:05, Mg 10-71, H.808=10027; but the 
preceding is to be preferred. Dissolves in the acids, and the solu- 
lion gives with potash a flocculent precipitate which moistened 
with nitrate of cobalt and heated, becomes of a blue color. Ina 
closed tube gives water. B. B. fuses with difficulty. Covers the 
interior of geodes in the Gabbro rosso, or the surfaces of contact 
between the Gabbro and the Ophiolite, sometimes having a me- 

Often accompanied with Calcite, Caporcianite 
and Picrothomsonite, ; 

Picrothomsonite-—T rimetric. Mass radiated in one direction, 
and in a direction normal to this laminated according to two 
cleavage directions equally easy parallel to Mand M. H.=5. 
G. = 2-278. Lustre pearly; white; transparent in small frag- 
ments; very fragile. Composition: 

Si Al Oa ise Nae SS 
40356 = 81-251 «10-998 G-265 «= 0285 ©=——-:10°790= 99-940 

Formula 2 (Ca, Mg)*Sit-541 Sit ott—Si 40-08, 41 31-83, Ca 10°55, Mg 7°58, 
1 1000=10004, Tt differs a little from that of Thomsonite, in hav- 
ing the ratio of the protoxyd and peroxyd silicates 2 : 5 instead 
of 2:6, and in the proportion of water also being a little smaller. 

Portite, (a new species dedicated to M. Porte, “qui a fait re- 
haitre Vart minéraire en Toscane”’).—Trimetric ; in radiated 

ho ee with cleavage very distinct parallel to the faces of a 

harg prism of about 120°. H=5. G=2-4. White; opaque; 
Ustre Vitreous, Composition :— 

6 a Mg Na kK i 

125 27500. 1-159 «4878 «= O16T 0-100 7917100481. 

Tym (Mg, Ga)*Si2-++41 Sit +7H=Si 5836, Al 25-95, Mg 7-71, Ht 7-95. 

consider it a magnesian harmotome; yet there is too large a differ- 

ence in the proportion of water, whieh, I believe, justifies giving 
a different name. Dissolves in acids even in the cold, and ge- 

es. The solution whit 
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oxalate of ammonia and affords but a very small precipitate with 
otash. In aclosed tube yields water. B. B. intumesces muck 

and affords a milk-white enamel. 
Sloanite.—Occurs with the preceeding. 'Trimetric; and in 

radiated masses with very distinct cleavage poate! to all the fa 
ces of a rhombic prism; M:M=75° and 1 H=45, G= 
2-4 White ; opaque ; pearly ; transverse fracture irregular, but 
frequently ina plane at right angles to the radiation of the prisms, 
rons ition :— 

Al Oa Mg Na. K H 
49° bY; 35000 8119 2670 0250 0030 12:500—98-7564 

Formula (Ca, Mg)*Si2-+-6Al Sit-19H=Si 49-47, £1 35-41, Ca 9°69, HL 1241. 

the closed tube viele some water. B. B. fuses without intumes- 
cence to a white enamel. 

Schneiderite—Occurs with the preceding, in the Gabbro ross0, 
along with Humboldtite (?). Mass Senses laminato-radiate ; 
white ; opaque, H=3. Composit on 

Ca Meg K&Na H 
4T-794 19° nee ae BPE 11 ede Ll aS), 3 409=100. 

cptted by oxalate of ammonia. Tn a closed ‘ass se ae 
uses with intumescence to a blue enamel 

S —Dimetric. In acicular. sectansgiar prisms, a centi- 
meter oe very slender, terminating in pyramids or truncated; 
aE aie ; colorless ; transparent. H=32. G=2-450. Co 

sitio 
* 

= 

3 Al Mg Na K i 
49167 19663 13500 10520 1-230 6°575==100°675. 

Formula, (Mg, Na) Sit+A Si+ett—Si 49-555, 21 19-364, Mg 14564 
Nai1079, H 6438, We might deduce (Me, Na)? Si+31 Seen, and 
there are some analogies for it as well as for the other. ‘The 
oxygen ratio for the protoxyds, peroxyds, silica and water, 1: 1: 
3:4, is new; and [ trust the species may prove to be well- 
Sea ,and aaa to we the name, justly famous, of M. Savi. 

tat the acids; the miniics ea age with potash a floceulent 
when moistened — 
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nitrate of cobalt and heated. In aclosed tube yields water. B. B. 
fuses with great difficulty. Occurs with Picranalcime in the 
Gabbro rosso. 

Humboldtite, (Datholite.)—Monoclinic, and apparently like 
the figures of Levy. Composition :— 

Bi Ga Mg H 

87500 = O'852 0 B5'B41—«s BTDD | 22088. 56290418. 

_ Formula, 2(Ca* 814-862 B)+-Mg H2=Si 38-75, Oa 35:36, B 21-93, H 1°87, 
Mg 209. The mineral of the Seisser Alp gives the same compo- 
sition. Dissolves in the acids, forming a jelly, and oxalate of am- 
monia gives an abundant precipitate, which dried, dissolved in 
alcohol, and inflamed, affords a flame colored green on the borders. 

- B. fuses very easily. Occurs with Schneiderite, in the same 
Manner as at the Seisser Alp, associated with Apophyllite in 
geodes in the Gabbro Rosso. 

Arr. XI.— Notice of A. Quekett’s Practical Treatise on the use 
eae of * 

Tue first edition of Mr. Quekett’s work appeared at a time 
when there Was a general dearth of books on practical micro- 

scopy had made considerable Pee and some work was n 

“i '. Quekett’s work, evidently the result of much practical 

nowledge, was therefore warmly welcomed, and the rapid sale 

both needed and Pee appreciated. og 
ny With all its value however, it had, as a general practical work, 

* A Practical Treatisé se of the cope, including the different meth- 

— “¢ mugne cakes best Br pret a ineral structures; by Joun 

, Assistant Conservator of the Museum, and demonstrator of minute anatomy 
+ the Ro al College of Sur: me gland Second edition, with additions, illu: 
Bay ‘ith 12 plates, and Rw bod engravings. London: H. Balliére, 219 Regent 

si Broadway, New York. 8vo, pp. 515. 2. Me 

“amp Serres, Vol. XIV, No. 40—July, 1852. 

ae 
ats 
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and the hope on the author’s part that the present volume “ will 
be found more worthy of notice.” 

In the brief space to which we are limited we can only examine 
the points of difference in the two editions. 

The second edition contains fifty-one pages, three plates, and 
twenty-nine wood engravings not in the former one. The gene- 
ral plan of the book is unchanged. 

To the history of the microscope, and the chapter on the sim- 
ple microscope, nothing has been added. The chief part of the 
chapter on compound microscopes is devoted to the description of 
the instruments made by Ross, Powell and Lealand, and Smit 
and Beck. These descriptions have the same fault as was gene- 
rally complained of in the first edition: the author does not prof- 
fer any advice, as to which form he has found to have the most 
advantages and fewest defects. In this chapter we have mention 
of a new London maker, Mr. Pillischer; also of Mr. King of 
Bristol and.Mr. Abrahams of Liverpool. These three, however, 
receive but faint praise, though “report speaks well” of Mr. 

rahams. 
Following this we have a description of “ foreign microscopes,” 

ba whose instruments are noticed. We can here only 
allude to two of them, M. Oberhauser, and M. Nachet of Paris. 

he instrument of M. Oberhauser, “for general purposes,” 
figured at page 107, isa deformed little microscope, with a com- 

we never saw one answering to the description here given. In 
a foot-note we are informed, as the latest information in regard to 
Oberhause $ microscopes, that he “has placed the fine adjustment 

ane bottom of the support of the compound body instead of at ‘top. He has also increased the length of ‘the compound 
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bee 
ea eether suppressed, the full-length imaginary portrait of the 
a 

Rue, who discovered “ depressions or perforations” where none 
existed, is omitted, and were it not that in the list of test-objects furnished by Mr. Topping, the N. Spenceri appears, shorn of its 
Latinity, we should have no knowledge that any such optician 
ever existed. And yet it is a matter of record that the humble 
little shell which bears his name, from his having first resolved 
it with his own lenses, puzzled the bravest of the English mi- 
“roscopists for several weeks, after it had been thoroughly resolved 
on this side the Atlantic. We say that we might have expected 
“ome notice of Mr. Spencer in the list of the “ soe foreign” 
foscope makers, but the meagre account given of other prin- 

ripal makers reconciles us to the omission.——Mr. Spencer has 
been guilty of the unpardonable fault of teaching op- 
Ucians Something—that 135° was not the “largest angular pen- 
cil that can be passed through a microscopic object-glass,” (1st 
wh 431,) but that it might be increased to 160°, and lately 

od ps 
and then « generally mounted dry”! (p. 411)—and that ‘lines 

‘than the ;;',,; of an inch apart, were by no means “ near to the utmost limit that the position of a line can be ascertained.” 
(1st ed, p. 442.) For these and similar offences, Mr. Spencer’s 
name and occupation have been suppressed. at 
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The chapter on magnifying powers closes the first part of the 
book, which we cannot pass over without congratulating Mr. 
Quekett on the correction of the egregious blunder contained in 
the Ist edition in two places, pp. 73 and 160, that when the 
Ramsden eye-piece is used, “the image of the object is not re- 
versed as in the Huyghenian form: hence it has received the 
name of a positive eye piece.” We observe it stated that “the 
whole of the former edition” has been revised by Mr. Lister and 
Mr. Jackson. 

The several chapters on the Use of the Microscope, we are 
obliged to pass over entirely, merely remarking that they seem 
to be more complete, than the corresponding chapters in the first 
edition: we are glad to see that Mr. Goadby justly receives more 
credit for his methods of preparing and mounting objects, than 
was previously accorded to him. . 

r. Hett’s name appears also with just commendation as a 
preparer of objects in human and comparative anatomy. e 
consider his preparations as superior to those of other London 
anatomists, 

No new information is furnished in regard to obtaining or 

acid, then boiling it in nitric acid, then washing it 
which requires several days. If Mr. Quekett had read Professor 

generally known to all microscopists, 
ms hat in ae lapse of time between 8 | 

waning Teo Tt Stuekett might have arrived a little nearer | 

a Richmond, than North America, We would — 

i 
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suggest that should Mr. Quekett’s work reach a third edition, he 
may safely affirm Richmond to be in the United States of North 
America, leaving the particular State in which it is located, to be 
determined by future geographical researches. 

he chief advances made in microscopical apparatus, since the 

objects. This is common ground on which all microscopists meet, 
and no better evidence can be offered of the improvements in 
microscopes of late years, than the gradual adoption of more dif_i- 
cult tests, for the same focus object-glasses, Only a few years 
ago, the Navicula Hi pocampus was sent to this country from 
England as the test par excellence, and within the last six months 

that “severe test” thoroughly defined by one of Mr. Spencer’s 
half-inch objectives. cag 

r. Quekett has not only furnished no description of any new 
test; but as before stated, he has omitted the account of the Nav. 
pencerli, which was a severer test than any he has described ; 

hot that we object to the omission of that description, or the-plate, 
or both were grossly erroneous as to measurements and general 
Structure, To be sure, in the appendix we are informed in a short 

what they must look for in the new tests, both of which have 
now been before the microscopic world for more than two years. 
no plate might well have taken the place of Mr. De la Rue’s 
Scale of Amathusia Horsfieldii,” which, in addition to its being 

altogether inappropriate to such a work, had been already else- 

where published : besides, after the “ faithful delineation” of the 
N. Sp liin the first edition, we are not inclined to attach 
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furnis 
In conclusion, while we cordially recommend Mr. Quekett’s 

work as by far the best to be obtained on practical microscopy, yet 
we must protest that it by no means furnishes a complete expo- 
sition of this branch of microscopical science. The second edi- 
tion continues to be what the first emphatically was, an account 
of the state of microscopy in London. As such we believe it to ; 
be faithful and correct. H. V. A. 

much value to any drawing Mr. De la Rue has the “ kindness to 
h.”’ 

Art. XIIl.—On the Resinous Nature of Coal. 

Read before the Boston Society of Natural History, 7th April, 1852, by J. E. 
Teschmacher. 

Tue paper I last read before the Society, advanced the prope- 
sition that, the Stigmaria so abundantly and so universally found 
in the coal formations, was a resinous plant, identical with the 
genus Picea. I will now support this by evidence tending 0 
show the existence of other Coniferous plants at this period, as 
well as the general resinous nature of coal of all descriptions. 
The following specimens are produced for this purpose. 

Ist. A slice of southern pine (Pinus Australis) in which, owing 
to its resinous nature, the glandular vessels of the coniferous 
tribe are very clearly visible. 

ice of the same carbonized, in order to show the ap> 
pearance of these glands when changed by this action. 

3d. A specimen of anthracite, and one of Cumberland coal, 
in which these glandular vessels are extremely distinct. Such 
specimens are quite common in the Pictou and other coal. 

4th. Impressions in the shale, from Carbondale, Pa., of the 
leaves of a species of Pinus. 

5th. A specimen of the same shale, showing an impression of 
the base of a bunch of leaves and its sheath at the junction, with 

stem. ; 
On comparing the latter with the accompanying specimen of 

the , and depressions on each side thereof; the impressions of 
these in the shale although faint, bear a close resemblance. 1 , 
many of the leaves of the recent fir tribe, there are rows of glands 

‘tending from the base to the summit, and in some, very m- 
nute spines on each edge: it cannot be expected that these micro- 
Scopic characters should be visible in impressions on so coarse 4 

~ 
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material as the shale, but no doubt they will be found when sim- 
ilar impressions are discovered in the coal itself. Other impres- 
sions of leaves of Coniferee are in my collection, some in the 
anthracite, but although I have little doubt of their being leaves, 
they are not so undeniable as to be exhibited as proofs. 

I pass on to chemical evidence. © 
Lehman, in his Physiological Chemistry states that, formic 

acid is found in coal during the process of decay (eremacausis), 
and also that it is found in the berries of the Juniperus, and in 
the cones of several of the fir tribe. Redtenbacher finds formic 
acid in the leaves and twigs of the fir tribe during the ferment- 
ation (incipient eremacausis). A few years ago Pelletier and 

alther examined the products of the distillation of resin tar, 
and found therein two substances which they named retinnaphiha 
and retinnyle, and then the well-known naphihaline. 'The pro- 

gress of organic chemistry has since shown the former substances 
to the Toluole and Cumole of the present day. In 1849, 
Mansfield, at the instigation of Dr. A. W. Hoffman, investigated 
the products of the distillation of coal-tar from gas works, chiefly, 
however, with the view of ascertaining the boiling points of the 
Varlous eduets. 
He tabulates the neutral results of his distillation as follows: 

Ist. Benzole (2H 
2d. Toluole C14H® the retinnaphtha 2 of Pelletier and 
3d. Cumole C'*H'2  yetinnyle ‘ Walther. _ 
Ath. Cymole C2°H14 

and then Naphthaline. 
Twill now simply advert to the opinion of Goppert, in his 

ptize essays. He supposes the origin of the coal to be from a 
fermentation, and consequent eremacausis of vegetable matter. 

th how wish to show that all coal has been formed from nearly 
“¢ Same original materials, and probably nearly under the same 

vitcumstanees, from the anthracite to the most bituminous. This 

 caninel and bituminous coal from the Cumberland basin, and 

se Hillsboro’ ; specimens from Pictou and other localities 

n adde \ 
similarity in. their structure, marks of organisms, and peculiar 
facture, can leave but little doubt on the subject ; they exhibit, 
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From what cause, then, can arise the difference in various 
coals? At present only three characters of diversity are ap- 
parent: specific gravity, quantity of carbon, and quantity of 
hydrogen. ‘To show this the following descending scale may 4 

Hydrogen. Carbon. Specific gravity. ! 

sphaltum, 9 percent. 78°10 1:0 Fs 
Hillsboro’ Coal, eiceaeeeee | <<: peaieninemba 1:09 to 1:12 | 

Cannel, a 5°66 to 6-00 =—81-00 1:28 ‘S 
Bituminous “ various, 4:80 to 5-60 81 to 86 1:29 to 1:32 
Anthracite, “ 2°40 to 4:20 89 to 92 1:34 to 1:47 
Graphite, none 99 2 to 2:27 

accomplished in the study of the internal structure and contents 
of coal*, and that the vast and varied coal formations of this im 
a continent, are chiefly to be relied on as the fields of this 
Stay. 

-he consequences to geology, should the truth of my views 
be finally sustained, are obviously of importance, with respect t0 
the present opinion on central heat, on the atmospheric state of 
these early periods, and on other points, on which this is not the 
proper time to enlarge. . 

Juicielanea 
pin 3 

of 
doubi, with the ashes of recent plants, particularly of Coniferee and Equisita, _be very interesting, 

‘ 
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Arr. XIII.—Description of a Slide on Mount Lafayette, at Fran- 
conia, New Hampshire ; by President Enwarp Hirencoox. 

Iy August, 1851, in company with S. C. Carter, Esq., of Am- 
herst, Mass., and Mr. Daniel Bliss, of the senior class in Amherst 
College, I visited the White Mountains of New Hampshire. We 
first went to Franconia Notch, and from thence we ascended La 
Fayette Mountain, which, without attempting great accuracy, 
I made, by the aneroid and syphon barometers, 5,164 feet above 
the ocean. It can be ascended only by a very wretched foot- 
path, among vast quantities of detritus, with most of the sur- 
face covered with low evergreens, whose thick-set branches 
Make it almost impossible to force our way through them, if not 
previously cut out. The ascent is about three miles, and the 
view from the summit as grand, for aught I could see, as that 
from Mount Washington, which is about 2,000 feet higher. 

In our descent from the mountain, I noticed a hundred rods 
to the tight of the path, and perhaps a thousand feet below the 
Summit, the commencement of a slide; and the large amount 
of rock laid bare at its upper end, incited a desire to visit the 

hear to the path by which we ascended, and still farther down, we 
thought it could not be very distant from the Notch House Hotel, 
om Whence we started. With great difficulty we clambered over 

the angular blocks, and through the tangled bushes, to the head 
of the slide. Having taken courses a little diverse, we lost sight of 
one another; and it was with great difficulty that we at length 
formed a reunion again, at the head of the slide, There we saw a 
mass of naked gneiss rock, many rods wide, mostly denuded of 
soil, and much of it also of several layers of the rock, which had 
slid downwards, and were strewn along the sides of the ravine, 
for at least two miles. This naked surface, at its upper part, had 
a slope of about 38°. Lower down, however, it was much less, 
for the most part, and at ‘its termination the descent was slight. 
A brook commenced quite as high I think as the slide, and this 

creased rapidly as we descended, until it became a streamlet of 
Considerable size within five or six miles. anh os 
_ Batt Will first describe some of the unexpected perils we met 
mM our descent, as a caution to those who traverse mountain- 
ous Tegions covered with unbroken forests. At first the rock in 

se 

Piled up in tid so tangled the brush a little beyond 
Oe sone, Fe as hazardous and difficult. We 
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went safely forward, however, till we reached that part of the 
ravine nearest the footpath, through which we had ascended. 
But we found ourselves several hundred feet below it, and the 
spruces so thick and matted together, that to make our way 
through them seemed a formidable undertaking, and so we con- — 
cluded to follow down the stream till we should come to the 
mouth of a brook, which we knew passed the tavern and emptied 
into this ravine. Onward we went, stepping from stone to stone 
in the bottom of the creek, until we began to suspect something 
wrong; and my pocket-compass showed me that the ravine was 
turning gradually to the right, so as to carry us towards the 
mountain-range, and away from the hotel. The stream was 
from one to two rods wide, and the banks covered with trees 
from eighty to one hundred feet high, so that we could see only 
a short distance on either hand. We passed the mouth of the 
brook, which we meant should be our guide, without observing it. 
It was impossible over such a road to judge of the distance we 
had travelled, but it seemed very long; yet we did not dare to 
leave the stream, lest we should lose our way in the vast forest. 

A commencing rain towards night made the prospect the more 
gloomy, as we had no means of making a fire. 

On we still went, and the stream finally was so much enlarged, 
that we could no longer step from stone to stone, along its bed, 
so that we were obliged to get on as we could through the brush- 
wood, and among the rocks on the shore. At length, turning 

my eye towards the top of a steep hill, that formed the pank, I 

nounced a cleared field and a farm-house in sight. Cheered by 
the discovery we pushed forward, and ere long were resting in 4 
farmer’s kitchen, before a good fire. We ascertained, on inquiry; 
that we had followed the stream six miles from its source, a 
had advanced three miles beyond the hotel. The farmer’s wagon 
conveyed us thither, in the early part of the evening, and though 
excessively fatigued, sleep restored us, so that on the morrow Wé 

be eal Did it score and: striate that floor as was en 
y the drift agency, as some suy would be done b 

crowding forward of detritus: eae é 

i ret oa ran hee - iF 

by the power of water? | L found it. ‘e 

| 
| 
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was not so. The rock in place was smoothed, but not striated ; 
except in a few places, perhaps, in the slightest manner. The 
fundamental rock passed over, is gneiss, but it is traversed occa- 
sionally by veins of granite, and towards the upper part by 
dykes of trap several rods wide. They are such rocks, indeed, 
as in various places retain distinct markings of the drift action. 
I conclude, therefore, that the drift agency must have been some- 
What different from that which produced this slide. 

_ The beds of detritus, produced along this slide, are so closely 
like those of glacier origin, that we may call them moraines. 
They are larger and more distinct than I have seen on any other 
slide. All along the borders of the ravine, are ridges of blocks, 
gravel, and sand, sometimes twenty feet high, lying in as much 
confusion as is possible, and making it difficult, and even danger- 
ous, to go into, or out of, the ravine over the loose and crumbling 
tidges. At the lower end of the slide is a large terminal moraine, 
by which the river has been forced, to seek a new channel. This 
terminal moraine is in fact double, that is, an old moraine lies in 
advance of that produced by the slide of 1850. The blocks of 
the two being easily distinguished by the appearance of recent of 

are almost precisely what they would be, if a glacier in one of 

ing it, I had no doubt that the slide was produced by the advance 
of a mass of ice. Yet I noticed that in some places, the lateral 
moraine was driven in among the trees, without affecting them, 
and subsequently I learned, that the slide took place in June, 
1850, in consequence of a powerful shower of rain. 
In some places near the bed of the slide, I noticed the stumps 

of trees, perhaps six inches diameter, that had been broken off by 
the descending mass. 

© Were so struck with the perfection of these moraines, that 
We ventured to call this hitherto nameless stream, Moraine 
Brook ; and we entered it as such on the register at the hotel. 
If any Wish to get an idea of the moraines of the Alps without 
the glaciers, I would advise them to visit this spot. ie oat 
A little below the terminal moraine, we found springs issuing, 

strongly impregnated with iron, which, with a little fitting up, 
might be serviceable to the numerous visitors of the Franconia 

» Where so many objects of interest are clustered together. 
Some of the trap that has been denuded by this slide, is co- 

lumnar. 1 saw none such in place, but one or two very distinct 
examples of hexagonal joints lay along the bed of the stream. 

T learnt at the hotel that Moraine brook lies at the best possible 
route for a horse-path, to the summit of La Fayette. No such 
Path now exists; but I understood it to be the intentions of the 

i 
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centre of attraction, to visitors to the White Mountains. Since 
these mountains afford scenery of unusual interest, and as an eX- 
cursion thither is eminently conducive to health, I am anxious 
to see inducements multiplied for making this summer excursion 
more frequent. 

Arr. X{V.—On Coral Reefs and Islands ; by James D. Dana. 
Part Eighth.—With a Map. 

Geo.ogica, ConcLusions From tHE Sturcture anp ComPo- 
SITION OF CoraL Reers anp IsLanps. 

Tue geological bearing of the facts that have been detailed, 
has probably been already perceived by our readers. A brief re- 
capitulation, however, may afford a convenient review of the 

of organic life, or proofs of an organic origin. now and 
then an imbedded shell or some other relic evinces that animals 
of any kind were living in the seas is white limestone 

or in the lagoons, where the finer detritus is washed by the sea. 
A glance at the chart of the Feejees or at the Kingsmills, (a wee | of which, from Capt. Wilkes’s Narrative is inserted in this ae 

i ee » & E 3 ~. 
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ume,*) will show how large a portion of the reef increases from 
these fine accumulations. The exterior of a coral island, for a 
few hundred yards, excepting some islets within, is the only part 
which is the proper growth of the living reef. Within the ex- 
terior reef the coral structure may consist almost wholly of the 
compact homogeneous white limestone we have described. The 
elevated island of Metia was for a long time after elevation ex- 
posed to the ravages of the sea, before the present shore-reefs ac- 
cumulated to give it protection. Proofs of degradation along the 
coast have been referred to. ‘There is much reason, therefore, 
for believing that the Metia now existing, exposes on its eastern 
and southern sides at least (where particularly examined by us) 

of a few degrees, not exceeding eight, towards the water. tock of the drift-hills or accumulations is more finely laminated, 
ss firmly cemented, and dips whichever way the a 
sandhill sloped, the layers being the successive sheets of 
Which wert drifted over it. 

pr by passages mostly 20 to 200 feet deep, and often of great 
Min he substratum, however, is continuous coral-rock ; 

“sé more elevated parts were removed by a 3 r 

oe as the whole reef-grounds. This is at once seen from 
figures of the Kingsmill chart and others on a preceding 

Page. In an island like Deans’s, one of the Paumotus, these reef- 
at the we 1000 square miles in’extent. It is true that the reefs 

‘ the surface gradually widen if the land is undergoing no sub- 
dence. t when situated on a sloping bank, as usual, this 

ia the wool 
in the fullest sect. 

2 a. 

thitis chart presents to the eye a map of oue of the most remarkable reef grounds 
, MARE whole theory 

femal 
ry 7 
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widening gradually renders the bank steeper, and the rate of 
increase in width is rapidly diminished. And if the bank were 
not sloping, there is still reason to believe that the patches would 
not attain a great width at the surface, of the sea, owing tot 

goons, or at the bottom of the larger, affords an interesting illus- 
tration of the result produced by a triturating sea, as compa 
with that from more gently agitated waters. The rude seashore 
waves give rise to sand or pebbles; while the gentle undulations 
or ripplings of inland waters produce mud by their finer tritura- 
tion. In the latter case the finely comminuted matter is retained 
beneath the quiet waters, in the former the rude action washes 
it away. 

few rods from waters prolific with the productions of the se 
and were made from them. Mo 

An explanation of this peculiarity, is obvious on the principle 
already discussed—the action of a triturating sea. Everything 
washed towards the shores, is ground down by this action and 
reduced to sand; and a large part of the sand is worn out: 
carried off by the sea; or, being thrown up by the reef, is blow! 
inward by the winds. ee 

It is a natural inference from these facts, that the non-fossilif 
erous sandstones of our continents are no good evidence of the 
absence or sparing diffusion of animal life in the seas about who 
shores they may have been formed. If this destruction of fo 
sils is so complete when the sands are of limestone, much mole 

ce ¥ 
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rapid and thorough should it be when they are siliceous. As-the 
Sea by its action bears off the finer material, and leaves only 
what is in the condition of sand or a coarser material, the lime of 
fossils might be almost wholly removed from among siliceous 
— and hardly a trace remain which the chemist could 
etect. 

V. The formation of chalk from coral is known to be exem- 
plified at only one spot among the reefs of the Pacific. The 
coral mud described appears to be a fit material for its produc- 
tion; and when dried it takes much the appearance of chalk. 
This fact was pointed out by Mr. Darwin, and was suggested to 
the writer by the mud in the lagoon of Honden Island. Still it 
does not explain the main point; for under all ordinary circum- stances, this mud solidifies into compact limestone, instead of chalk. This appears, moreover, to be the result which should 
be expected. What condition then is necessary to vary the re- sult, and set aside the ordinary process ? 

hoe islands, but in the elevated reef of Oahu, of which reef it 

Carbonate of lime, . j A 92:800 
Carbonate of magnesia, ‘ ; 2:385 
Alumina, . : j : 0250 
Oxyd of iron, . : , .. 0-643 
Silica, , 0:750 
Phosphoric acid and fluorine, . i 2-113 

_ Water and loss ‘ . 1-148 
The locality is situated on the shores just above high tide level, near: the foot of Diamond Hill. This hill is an extinet 

we It is one of the lateral cones of eastern Oahu, and was 
thrown Up at the time of an eruption through a fissure, the lavas 
of which appear at the base. There was some coral on the 
shores when the eruption took place, as is evident from imbed- 
ded fragments in the tufa; but the reef containing the chalk ap- 
Peared to have been subsequent in formation. ‘There is no cer- 
tain proof yet ascertained of any connection between the fires of 
the mountain and the formation of the chalk. 

i i aoe a 
i. oy 2 ae 'y 
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The facts leave the subject of the origin of chalk still in un- 
certainty. Its fine earthy texture is evidence that the deposit 
was not subaerial seashore accumulation, as only sandstones and 
conglomerates, with rare instances of more compact rocks, are 
thus formed. Sandrock making is the peculiar prerogative, the 
world over, of shores exposed to waves, either marine or fresh 
water. We should infer, therefore, that the accumulations were 
produced either in confined areas, into which the fine material 
from a beach may have been washed, or on the shores of shallow, _ 
quiet seas: in other words, under the same conditions nearly as 
are required to produce the calcareous mud of the coral island. 
But, although the agency of fire in the result cannot be proved, 
it is by no means improbable, from the position of the bed of 
chalk, that there may have been a hot spring at the spot occu 
pied by it. ‘That there were some peculiar cireumstances distil 
guishing this from other parts of the reefs, is evident; and this 
appears to be the only probable supposition. If this be admitted, 
the existence of an elevated temperature might be suggested for 
certain areas during the deposition of the chalk strata. It is well 
known that heated waters dissolve lime much less readily that 
cold; and this might be a reason for its inferior hardness and 
earthy texture. ‘The character of the cretaceous deposits presents 
‘many interesting points bearing upon this subject; but a discus 
sion of them would be out of place here, as our object is simply 
to state such inferences as the facts observed among existing reefs 
may have suggested. 

This coral chalk has been examined microscopically by Pro 
fessor Bailey, for infusoria and polythalamia, without detecting 
anything of this kind. It appeared to contain nothing organi. 

VI. The analyses have shown that ordinary corals consist 
mainly of carbonate of lime. There is a small proportion of 
fluorids and phosphates, with some silica, alumina, and oxy4 
of iron. ‘These fluorids and phosphates, existing in the coral, 
must exist also in the limestone rock made from coral. It 

i ee 

that the fluorids and phosphates amount, on an average, to 
4th per cent., or 0°25 parts in a hundred of coral: and the amount 

sot . 

> fluorids are HU — 

phates, phosphates | 
“a 
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dred and forty pounds of phosphates. These ds of calcium and magnesium, and the phos 
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of lime and magnesia. ‘To obtain the amount of these ingredi- 
ents in a reef a mile long, half a mile wide and a hundred feet 
deep, the estimate for a cubic rod should be multiplied by 320,000; 
which will give for the fluorids more than five hundred millions 
of pounds. : 

Late geological researches have placed it beyond doubt that 
the various limestones consist mainly, like coral limestone, of ani- 
mal remains, among which, in many instances, corals have a 
conspicuous place. These limestones often contain crystalliza- 

m 
instances) an essential part of its constitution. And they have 

en separated from the general mass by a segregation of like 

atoms, under well-known principles, while the rock was su 
jected to an elevated temperature. ‘The fluorid of calcinm ap- 

pears to crystallize without much heat; but apatite and chondro- 
dite are found mainly in granular limestones, which show, b 
their crystalline texture, that they have been subjected either 

to a very high temperature, or to one long continued of more 
moderate degree 

Lord Byron, of the Blonde, states that specimens of phosphate 

of lime (apatite,) were actually collected on Mauki, of the Her- 

vey Group, one of the elevated coral islands. . 

he cementation of coral sand along shores and beneath 

the sea is illustrated among all reefs, and is the process by which 
teef-rocks are formed. The sea-water receives some carbonate 
of lime into solution, and again deposits it among the deposited 
sand and fragments which lie compacted together. The same 

s place among the beach sands and the drift heaps. 

covered in part by a smooth, solid crust, two or three lines thick, 

ad made of injurk like stalagmite, w
hich was formed by the so- 

lution of lime from the surface by the rains, and its deposition 

48810 on evaporation. 

The waters of the sea have been found to contain a small pro- 

Portion of free carbonic acid, which is sufficient to enable it to 

dissolve the carbonate of lime of the corals. 

Secon Sunres, Vol, XIV, No, ” aad 1852. 
it 
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Analyses of the coral limestone of the elevated coral island © 
Matea, by Prof. B. Silliman, Jr., have determined the singular 
fact that although the corals themselves contain very little car- 
bonate of magnesia, this salt is largely present in some specimens 
of the rock. The rock is hard (H.=4-25), and splintery in frac- 
ture, with the specific gravity 2-690. ; 

Carbonate of lime, . : : 61°93 
Carbonate of magnesia, ; ;  38-07* 

Another specimen from the same island, having the specific 
gravity 2°646, afforded 5:29 per cent. of carbonate of magnesia. 
The first was a compact, homogeneous specimen, and the other 
was partly fragmentary. Recent examinations of cora] sand, 
and coral mud from the islands, give no different composition, a8 
regards the magnesia, from that for corals. The coral sand from 
the straits of Balabac afforded carbonate of lime, 98-26, carbon- 
ate of magnesia, 1-38, alumina, 0-24, phosphoric acid and silica, 
a trace. 

We cannot account for this supply of magnesia except by re 
ferring to the magnesian salts of the ocean. It is an instance of 
dolomization, during the consolidation of the rock beneath sea- 
water, and throws light on this much vexed question. 

This subject is illustrated, and the view we sustain confirmed, 
by an article on the formation of dolomite from carbonate of lime, 
published in the Naturwissenschaftliche Abhandlungen edited by 
W. Haidinger, (4to. Vienna, 1847.) According to von Morlot, in 
this paper, Haidinger has recently shown both by the frequent 
association of gypsum with dolomite, and by chemical experiment, 
that carbonate of lime and sulphate of magnesia, when together, 
undergo a double decomposition, the magnesia taking the place of 

rt of the lime, and the excluded lime combining with the s 
phuric acid set free. The result is magnesian carbonate of limé, 
(dolomite,) and hydrous sulphate of lime, (gypsum,) the latter 
being separated, and either continuing in solution or solidifying; 
according to the amount formed or the proportion in the water. 
Von Morlot gives figures of specimens from different localities if 
which gypsum and dolomite are intimately associated ; and among 
them are some of fossil corals. | 

According to Haidinger, however, some heat is required for 
this result. Yet in the case of the coral rock and the compac 
magnesian limestones of our Western States, there is no evidence 
of the action of such heat; the subject therefore requires farther 
investigation. 

_ The circumstance of a chemical change going on between the 
carbonate of lime and magnesian salt, (for such a change, undet Se ee 
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some circumstances, must have taken place,) is especially favora- 

ble for consolidation. When the coral is a fine mud, and the grains 
are therefore extremely fine, the dolomisation might extend to the 
grains themselves, as well as the infiltrating material acting as a 
cement. But when the grains of coral are large, or there are peb- 

bles, the infiltrated material that might be magnesian would con- 
stitute but a small part of the whole bed, Hence it is obvious 

that such formations in cold waters should not always in the 

mass have the proportions of a true dolomite, (54:2 of carbonate 

of lime, to 45-8 of carbonate of magnesia ;) they would probably 

attain such proportions under an ocean during that action of heat 

required alike for crystallization and chemical combination.* 
[. It is an inquiry of some interest, whether, in an archi- 

pelago like the Panmotus, coral. debris is not carried from the 

coral islands, and distributed over the bottom of the ocean ; and 
whether limestones thus originating, are not im process of forma- 
tion. [I venture no positive assertion on this subject, yet would 

express strong doubts. The fact that soundings off some islands, 

as we recede from the reef-growing depths, lose more and more 
in the proportion of coral sand, till we finally reach a bottom of 
earth, like the material of the island, bears against any such hy- 

pothesis. This was found to be the case off Upolu, where the 
reefs are extensive. 
The action of the waves tends to throw back the material 

2 into the sea by fresh water streams and other woaee 

from land debris of deep sea deposits, outside of soundings, is an 

i ved. Such results may pro 

perhaps take place off the mouths of large rivers like the Amazon, 

* Prof, Horsford, in a lidation of 1 reef-rock, read before 
: paper on the consolidation of coral ree 

the last meeting of the fi iati 

a nsolidation to the presence of org atter which undergoes decomposition, 

—, phur present produces sulphuretted hydroge: is € 

results hate of lime and a — wena < 

mmponia (r from itrogen) carries © sulphurie as sulphi 

oe tatmonla and leaves the lime as a i hydrate, which remains ‘iived with the 

Fuchs te of lime, forming a compound like that indicated as in mortar 

; the final removal of the water by evaporation leaves the ina mart 

= 
de level _ An the first place, his nly alludes to the rock formed above low-tide level, 

T have Falled the pot kg pew eae ” Kents, the amount of organic matter in 

ia this on found by analyses, does not exceed 5 per cent. and the sulpbur present 
“MS organic pons is ame: per 

But as the sands of t hich have a peculiar! y white and clean appear- 

washed he awed the animal matter they contain is either un- 

utter present cannot or is one of By the ween ofthe tides aon 
ontri nsolidation. The waters of the ces alo 

por on the open ooo is cocaity not be
en proved to carry in dissolved 
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the force of whose currents carries their transported material fat 
to sea; but not, it would seem, in any case where the streams 
are small, or where the river current can not be traced out to 
sea much beyond soundings. 

separate chapter, following our geological descriptions of the 
fic. 

most ce Reape of their uses. It should be remembered t 
topography 1s a new art. A century since, topographical geog 
phy scarcely existed at all. Slewir marche aes its aoe 
age—shedding its puerilities and unveracities by experience 
better things, as it has now become systematic, eminently accu- 
rate in its field work, and spirited and trustworthy in its repre 
sentations. Its capacities are equal to representing all cases of 

are in true similitude and relation. 
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The last half century has seen the governments of Europe, 
almost with one accord, embarking their resources of mind 
and wealth in topographical surveys of their respective ter- 
ritories. 

| h 

Corsica, on a scale of —..'_._ makes an additional French con- 

“rom each of these, hundreds of sheets have been issued, cover- 
ing Turkey, Russia, Algeria, and furnishing charts of ports in all 
la These are mainly of a high style, though deficient in 
accuracy from the imperfection of surveys. 

teat Britain has, with deep sagacity, applied lavish means to 
forming a correct geography of her wide-s inl he 

hance surveys of England, Ireland, and Scotland, now sever- 

ally in progress, are of the most elaborate nature and afford re- 
sults’ unsurpassed in fidelity and minuteness. The Trigonomet- 
real survey of East India occupies a high rank among geodetic 

of the Government Survey and map of Canada with the best 
ra map extant, we shall see cause for wonder, if not 

accomplish. ‘These noble geographical labors of Great Britain, 
th internal and external, are intimately allied with that pro- 

found commercial policy which has made her so preéminent. 
Akeen scent for mercantile opportunity has guided her explo- 

of local knowledge to every pithy undertaking, has led to sys- 
lime liberality dn aneins ‘aad publishing the results of ex- 



86 On the Geographical Survey of New York. 

Germany, the labyrinth of geography, has throughout her 
petty principalities, exhibited a proficiency and refinement in the 
field and record work of Geodetic Surveys, a steady determina- 
tion in prosecuting them to the end, and acopiousness of scientifie 
resource every way honorable to herself and instructive to other 
nations. In Holland, Bavaria, Baden, Wirtemburg, Hesse Darm- 
stadt, Hanover and Brunswick, Topographical Surveys, based on 
systematic triangulations, are either made or in progress. Some 
of the magnates of modern science have liberally bestowed theit 
energies and abilities on these great works, giving them a mon- 
umental and ever-enduring character. 

Switzerland has thought it due.to herself and the world, that 
her stupendous Alps and peaceful lakes should be mirrored in 
a topographical picture. That land of scenic grandeur and pat- 
riotic struggle, by concurrent action of its Cantons, has, under 
General Dufour’s guidance, been busy gatherihg the drapery of 
her magnificence into a map miniature, of thorough accuracy and 
finish. We cannot wonder at any great achievement of a nation, 
so rich in intellect as of her superfluity to give us an Agassiz 
and a Guyot. é 

The sunny, vine-clad hills and fields of Italy have sent forth 
to the world a topographical likeness of their varied surface, 
such as to stimulate the imagination to a realization of her 
myriad homes of history and song. Carlini gave to the survey 
of Upper Italy, a high excellence, and the map of Piedmont 
may, perhaps, challenge the world in its finish of style. - 
A Prussian survey of the highest character is now in active 

progress, its publications being already much advanced. Its ge0- 
desy, under the illustrious Bessel, became a very model for such 
undertakings. . 

Austria, displaying a munificence which has long character 
ized her deportment towards scientific enterprises, has lavished — 
on the geographical illustration of her own territory, whatevel 
was necessary to the most complete results. The Institute of 
Vienna is a systematic contributor on a large scale to the world’s 

geographical resources. During the last year, it has, besi 
other important works, published a map of Italy, in 27 large 
sheets, on a scale of s¢pa55 

A government survey of Denmark has been progressing under 
the direction of the late lamented Schumacher, whose name is 4 

voucher for everything excellent in scientific operations. : 
The “Topographical Survey of Sweden,” to consist of 260 

sheets, is rapidly advancing, being zealously prosecuted in spite 
of climate rigors. The liberal scale of this work, when we coB- 
sider the restricted resources of the government conducting it, 19 
alike honorable to the national intelligence and patriotism. - The 
Swedish Admiralty charts bear additional testimony to that zeal 

* 
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for science which belongs to the country of Linnzus and Ber- 
zelius. 

In Russia, the government trigonometrical survey, under the 
eminently able guidance of the world-known Struve, assumes a 
character of gigantic magnitude, proportionate to the territorial 
expansion of that over-shadowing empire. Embracing twenty- 
one latge provinces between the Baltic and Black Seas, only 
about one-fourth of European Russia is yet surveyed. me- 
ridional are of over 20° between Ismail, near the Black Sea, and 
Torneo on the Gulf of Bothnia, with an extension of 44° in 
Sweden, links hyperborean and sunny climes by a triangulation 
chain the most stupendous on the earth. There is something 
almost appalling in an undertaking so nearly impossible to any 
but the great Autocrat. 
Turning from this rapid view of foreign surveys to our own 

country, an oppressive sense of the littleness of our geodetic and 
topographical achievement fills the mind. The amplitude of 
our domain, its highly varied and beautiful features, the grand 
Sweeps of our rivers, our fair lakes, strewn in tasteful profusion, 
are well nigh all unrecorded in that pictorial language of to- 
ography common to civilized nations. Engrossed in the great 
labors, incident to founding a nation, our people have scarcely 

4 

leisure is now slowly dawning on us which will permit us to enter 
on the duties and privileges of national maturity. The first great 

8eographical fruit of this our maturity is the U. S. Coast Survey. 
Our Atlantic Gulf and Pacific coasts are divided into eleven dis- 
net sections, within which independent operations are going on, 
and furnishing sound bases for topography and hydrography, 
Limited as this is to a narrow belt along the shore line, the inte- 
nor of our country cannot look to this organization for a topo- 

gtaphical survey, but the states, as such, must either survey and 
map their own territories, or remain in the same category as Tur- 

y and Egypt, unsurveyed except by invaders. _ 
In the work of interior surveys, Massachusetts, with her won- 

ted enterprise and liberality, has been the first state to act. 
result of 
below the European standard of topographical accuracy and mi- 

Penditure of about $71,000, the Bay State has conferred on her 
citizens and neighbors a great benefit, and on herself a new title 

torenown., The convenience of this map has been and will be 
4 Meeel 

ways; in her intercommunication, 
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in developing her manufacturing and industrial capacities, and as 
a means of instructing its users in the physiognomy and specia 
features of Massachusetts. 

Here we must end our enumeration of good works performed, 
and it is not without the feeling that New-York will soon vindi- 
cate her claim to civilization, by enrolling herself among those 
States whose portraits have been taken. . 

Art. XVI.—On the Electrical Propertics of Flame; by H. Burr, 
Professor of Natural Philosophy in the University of Giessen* 

A porcelain tube two feet long and six lines wide was encom 
with glowing coals, and air was drawn slowly through it; 

this air could not be heated so as to allow the passage of the elec- 
tricity from the source abovementioned, although the two pla tinum wires sunk in the air were less than a line apart, and were glowing re 
A metal web was placed over the flame of a spirit-lamp ; the 

ame did not pass through; over the web the platinum strips were held a line apart—there was no e of electricity. 

the wooden floor, touched the ends of the wire which formed the 
helix of the instrument with different metals, a deflection of sev 

ie, Lexx, 1 
— F Ibid. [4], ii, p. 542, 

ii, annals der Chemie und Pharmacie, Lexx, 1.—Cited here from the Phil. Mag: [4 
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eral degrees was obtained. The two cells before mentioned, 
when connected by the floor, caused a deflection of 25°. The 
Wooden floor was thus proved to be an incomparably better con- 
ductor than air heated to 400° C. 
When the strips of platinum were exposed to the direct action 

of the flame of a spirit-lamp, the first notice of the passage of 
electricity was obtained, when they were placed at about three 
inches above its extreme point, and began to show signs of red- 
hess. ‘The deflection increased as the strips were lowered into 
the flame, and attained its maximum at a small distance beneath 
the point of the cone into which the flame shaped itself. When 
the flame was strongest, there was a permanent deflection of 75°. 

In these experiments, care was taken to preserve the strips of 
platinum as nearly as possible at the same temperature. The two 
cells were removed, and the electrity of the flame itself was ex- 
hibited when the two strips were placed, the one above the other, 
Within the flame, with their flat surfaces horizontal, so that they 
ssumed different temperatures. The flame current passed al- 
Ways from the hottest platinum strip through the separating inter- 

Another attempt was made to ascertain the point at which 
heated gas permitted the passage of electricity. In the centre of 
the flame, from a Berzelius’s lam , Is a cone-shaped obscure mass 
of air as yet unburned, but strongly heated by its vicinity to the 
flame; into this two platinum wires connected with the two 

conduction. An approximation to the blue rim of the flame Showed an increase of conductive power, and a deflection of 
several degrees was obtained. 

hen in this case one of the wires was caused to approach the blue edge of the flame, while the other remained at a dis- 
lance, a deflection of 1° to 2° was obtained after the removal of 
the two cells ; the deflection indicated the passage of a current 
from the hotter to the cooler wire ‘ 
The aperture through which the air passed upwards into the 

i e flame 

the Position ; two isolated platinum wires were introduced through 
pa Popping-cork into the central space, but as long as they were 

pt at 

Cleetricity passed from one to the other. When they were caused 

Vening space of gas. 
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in the same list as other conductors of electricity. When two 
metallic wires, or other conductors which are connected at one 

end, are brought into contact with a “ag soneiet heated gas, we 
have, properly speaking, a closed circuit. If one of the places of 
contact with the gas be more strongly heated than the other, a 
thermo-electric current is the necessary conseque 

There is, however, another source of buctatel Texeisaniol in 
the flame, as is proved by the following experiment :—One plati- 
num wire was introduced into the obscure centre of the flame, 
the other was brought near its outer surface; a current immedi- 
tely exhibited itself, which passed through the flame from the in- 
terior to the ex xterior wire. It continued to pass in the direction 
even after the outer wire had attained a bright red heat, while 
the inner one glowed but feebly. It is evident that the thermo- 
current which would have passed from the hotter to the cooler 
Wire, was in this case overcome by a-current, the source of 
which was the place of contact of the flame: and the air, The 
electricity a developed is so feeble, that the. condensing elec- 
tronometer is better suited to its examination ‘than the multiply- 

ing patviaidtheter: It is easy to see, o s.the author, how 

excitation may have arrived at coiitradictoty results. ~ ~ 
By properly connecting a platinum wire, ‘which was dipped 

into the centre of the flame, with a condensing plate, the latter 
became chaiged with negative electricity, and hence the author 
concludes that positive “electricity is given off by the outer 
surface of the flame. The charging here is exceedingly slow; 

and can be greatly accelerated when a second wire, which 38 
eee with the other plate of the ileus, 3 is held over the 
flam 
One end of the galvanometer wire was connected with the pla- 

tinum wire which dipped into the centre of the flame, the other 
end of the same was connected with the earth. The current 
ios cbtained was too feeble to cause the slightest motion of the 
galvanometer needle. But when a spacious platinum dish com 
taining water was brought over the flame and connected with 
the other end of the galvanometer wire, it renin no very sensi- 

tive instrument to demonstrate the existence of a current. 
“ Hence,” observes the author, “as the strength of the flame 

eurrent by an equal chemical activity and equal conduction of 
the inner portion of the flame is essentially dependent on the p% 
ture of the sae from its upper portion, it must be conjec” 
tured that the formation and carrying away of earbonie acid eX 
ercises wed Souboedtnckea: influence in — is 
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Two pieces of charcoal, one of which is less heated than the 
other by the flame, deport themselves exactly as a pair of plati- 
num wires under the same circumstances. Silver, copper, brass, 
and zinc, have also been examined, all of which exhibited the 
same electrical deportment as platinum when brought into con- 
tact with heated aur. re 

he following conclusions are drawn from the experiments 
above described :— 

1, Gaseous bodies which have been rendered conductible by 
strong heating, are capable of exciting other conductors, solid as 
well as gaseous, electrically. 

2. When a thermo-electric circuit is formed of air, hydrogen or 
carburetted hydrogen, alcohol vapor, charcoal, or finally a metal, 
whether combustible or incombustible, an electric current is de- 
veloped, which proceeds from the hottest place of contact through 
the air to the less warm place. 

3. The development of electricity which has been observed in 
processes of combustion, and particularly in flame, is due to ther- 
mo-electric excitation, and stands in no immediate connection 
with the chemical process. 

4. The products.of combustion do not therefore by any means 
occupy the relation ‘te, the burning body which has been assumed 
by Pouillet ; ifspositive electricity rises with the ascending gases, 
itis only in. t degree in which the burning body and the air 
exterior to the place of combustion, or rather exterior to the place 
of hottest contact, are connected by a proper conductor. 

< _——— 

il 
‘ XVII.—Comparison of the modifications of ‘the Osseous 

structure of the Megatharium with that in other known exist- 
mg and extinct species of the class Mammalia: being an ab- — 
Stract of a Memoir read by Professor Owen, to the Royal So- 

ciety of London.* 

Havine completed the description of the skeleton of the Me- 
ium, which was illustrated by an extensive series of accu- 

rate and highly finished drawings, the Professor compares the 
modifications of the osseous structure of this gigantic extinct 
animal, with that in other known existing and extinct species 

the class Mammalia, in the following terms :— 

other known existing and extinct species 6f Mammalia.—The 
teeth agree in aaenen, kind, mode of implantation and growth, 
With those of the sloth, and their structure is a modification of 
that peculiar to the sloth tribe. All the modifications of the 

geese * Cited from Jameson’s Edinb. Jour., li, 350, 

Sseous Structure of the Megatherium, cones with that in — 

J 
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common to the Edentate order; but in the expanse and massive 
ness of the iliac bones, it can only be compared with other eX- 
tinct members of its own peculiar family of Phyllophagous Eden- 
tata. Its habits necessitating a strong and powerful tail, we find 
this resembling, in its bony structure, that of other Edentata with 
a similar appendage, especially in the independency of the tw 
hemapophyses of the first caudal, a character which obtains in 
the great ant-eater and in some armadillos ; but this is no evr 
dence of direct affinity to either of these families ; the habits of 
the small arboreal sloths render their eminently prehensile limbs 
sufficient for their required movements, and the tail is wanting: 
Had that appendage been proportionally as large as in the Meg® 
therium, we cannot suppose that the caudal vertebrae would have 
‘materially differed from those of other Edentata. 

In the coalescence of the anterior vertebral ribs with the bony 
sternal ribs, the Megatherium resembles the sloths. This esse” 

digit (pollex) which? is retained in the ant-eaters and armadillos 
*is obsolete in the Megatherium, as in the sloths and Orycteropus: 
‘three digits are fully developed and armed with claws, as in the 
Bradypus tridactylus ; and the fifth, though incomplete in He 

- Megatherium, is better developed, because it was required in 
ponderous terrestrial sloth, for its progression 0 

. 

£ 

nt Sagreneata ceatomans 

n level ground. 10 | 
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ho existing ground-dwelling Edentate is the fifth digit deprived 
of its ungual phalanx, as in the Megatherium. The bones of the 
fore foot of that extinct animal are thus seen to be modified 
mainly after the type of the Bradypodide. - ? 

The long bones of all the limbs are devoid of medullary cavi- 
ties, as in the sloths. 'The femur lacks the ligamentum teres, as 
in the sloths. The fibula is anchylosed to the tibia at both ends 
in Megataerium, as in Dasypus ; but this is not the case in the 
closely allied extinct Megatherioids called Mylodon, Megalonyz, 
and Scelidotherium, a fact which diminishes the force of the ar- 
gument which Cuvier deduced from the coalesced condition of 
the bones in the Megatherium in favor of its affinities to the ar- 
madillos. The semi-inverted but firm interlocking articulation 
of the hind foot to the Jeg shows the peculiarities of that joint 
in the sloths exaggerated, and departs further from its character- 
istics in other Edentata. In all the existing H'dentata, save the 
sloths, the hind foot is pentadactyle, and four of the toes have a 
ong claw, even in the little arboreal Myrmecophaga didactyla; 
the departure by degradation from the pentadactyle type is a pe- 
culiar characteristic of the sloth tribe in the order. It is carried 
further in the same direction in the great extinct terrestrial sloths. 
n these the mutilation of the foot has commenced on the outer, 

side by the removal of the ungual phalanx from the fifth and 
fourth toes; but this accompanied by modifications, which adapt 
these toes to the important office of support and progression of 
the body on level ground. In the scansorial sloths, the three 
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lofty giraffe adapting it to browse on branches above the reach of 
its largest ruminant congeners. If the Megatherium possessed, 
as Cuvier conjectured, a proboscis, it cannot, judging from the 
-suborbital foramina; have exceeded in size that of the Tapir, and 

© 
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middle digit, that the fore foot of the Megatherium was occa- 
sionally applied by the short and strong fore limb in the act of 
digging ; but its analogy to that of the ant-eaters teaches that the 
fossorial actions were limited to the removal of the surface soil, 
in order to expose something there concealed; and not for the 
purpose of burrowing. Such an instrument would be equally 
effective in the disturbance of roots and ants; it is, however, 
still better adapted for grasping than for delving. But to what- 
ever task the partly unguiculate hand of the Megatherium might 
have been applied, the bones of the wrist, fore-arm, arm an 
shoulder, attest the prodigious force which would be brought to 
eat Upon its execution. The general organization of the ante- 

rlor extremity of the Megatherium is incompatible with its being 
a strictly scansorial or exclusively fossorial animal, and its teeth 
and jaws decidedly negative the idea of its having fed upon in- 

gs are 
much shorter than the fore legs, and even in those Quadrumana 
in which the prehensile tail is superadded to the sacrum, the pel- 
vis 1s not remarkable for its size or the expansion of the iliac 
bones. But in the megatherium the extraordinary size and mas- 
Sivé proportions of the pelvis and hind limbs arrest the attention 
of the least curious beholder, and become eminently suggestive 
to the physiologist of the peculiar powers and actions of the ani- 
mal. Th rmous pelvis was the centre whence muscular 
Masses of unwonted force diverged to act upon the trank, the tail, 
and the hind legs, and also by the “ latissimus dorsi” on the fore 
limbs, The fore foot being adapted for scratching as well as for 

stasping, may have been employed in removing the earth from 

of the hind legs are as extraordinarily developed, and the strong 
= Powerful tail must have concurred with the two hind yeas 
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affording adequate resistance to the forces acting from and upon 
that great osseous centre. The large processes and capacious 
spinal canal indicate the strength of the muscles which sur 
rounded the tail, and the vast mass of nervous fibre from which 
those muscles derived their energy. The natural co-adaptation 
of the articular surfaces shows that the ordinary inflection of the 
end of the tail was backwards as in a cauda fulciens, not for- 
wards as in a cauda prehensilis. Dr. Lund’s hypothesis, there- 
fore, that the Megatherium was aclimber, and had a prehensile 
tail, is destroyed by the now known structure of that part. 

But viewing, as the Professor conceives, the pelvis of the Me- 
gatherium as being the fixed centre towards which the two legs 
and fore part of the body were drawn in the gigantic leaf-eater’s 
efforts to uprend the tree that bore it sustenance, the colossal prd- 
portion of its hind extremities and tail lose all their anomaly, a0 
appear in just harmony with the robust claviculate and unguicl- 
late fore limbs with which they combine their forces in the Her 
culean labor. 

The Professor then referred to the Mylodon robustus, a smaller 
extinct species of the same natural family of phyllophagus Brita, 

and to the additional arguments derivable from the skeleton ‘of 

that animal in favor of the essential affinity of the Megatherinm 

to the sloths; and the light which the remarkable healed frac: 
tures of the skull of a specimen in the Museum of the College ° 
Surgeons threw upon the habits and mode of life of the specie 

ypothesis of the Degeneration of the ancient Megatherin 
of South America into modern Sloths, erroneous.—F ivally, with 
reference to the hypothesis of the German authors and artists of 

the degeneration of the ancient Megatherioids of South America 
into the modern sloths, the author remarked that the general Ie 
sults of the labors of the anatomists in the restoration of extinct 

species, viewed in relation to their existing representatives of the 
different continents and islands, commonly suggested the idea 

that the races of animals had deteriorated in point of size. Thus 
the palmated Megaceros is contrasted with the fallow deer, and 
the great cave bear with the actual brown bear of Europe. +! 
huge Diprotodon and Nototherium afford a similar contrast with 

the kangaroos of Australia, and the towering Dinornis and the Far 

apteryx with the small Apteryx of New Zealand. But the co#™ 
parative diminutive aboriginal animals of South America, Austl® 

lia, and New Zealand, which are the nearest allies of the gig” 
tic extinct species, respectively characteristic of such tracts of 
and, are specifically distinct, and usually by characters s° Laid 

ei Moreover, as in England, for example, 

water-voles, weasels, foxes, and badgers, are of the sam” 
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species as those that co-existed with the mammoth, tichorrine, 
rhinoceros, cave hyzna, bear, &c., so likewise the remains o 
small sloths and armadillos are found associated with the Mega- 
therium and Glyptodon in South America ; the fossil remains of 
ordinary kangaroos and wombats occur together, with those of 
gigantic herbivorous Marsupials; and there is similar evidence 
that the Apteryx existed with the Dinornis ; and the author offered 
the following suggestions as more applicable to, or explanatory of, 
the phenomena than the theory of transmntation and degrada- 
tion. He observed that in proportion to the bulk of an animal 
is the difficulty of the contest which, as a living being, it has to 
maintain against the surrounding influences which are ever tend- 
ing to dissolve the vital bond, and subjugate the organized mat- 
ter to the ordinary chemical and physical forces. Any changes, 
therefore, in the external circumstances in which a species may 
have been created to exist, will militate against that existence, in 
probably a geometrical ratio to the bulk of such species. If a 

dry season be gradually prolonged, the large mammal will suffer 
from the drought sooner than the small one; if such alteration of 
climate affect quantity of vegetable food, the bulky Herbivore will 
first feel the effects of the stinted nourishment; if new enemies 
are introduced, the large and conspicnous quadruped or bird will 

fall a prey, whilst the smaller species might conceal themselves 
and escape. Smaller quadrupeds, are usually also, more prolific 
than larger ones. The actual presence, therefore, of small spe- 
cles of animals in countries where the larger species of the same 
hatural families formerly existed, is not to be ascribed to any grad- 
ual diminution of the size of such larger animals, but is the re- 
sult of circumstances which may be illustrated by the fable of the 
‘oak and the reed,”—the small animals have bent and accommo- 
dated themselves to changes under which the larger species have 

succumbed. 

ee 

SCIENTIFIC INTELLIGENCE. 

I. CuemistRy AND Puaysics. 

- Transmission of Radiant Heat through Crystals. —KNoBLavcn 1 

has studied the transmission of heat through erystals in different direc- 
he rac beat em- 

lows. 

gh certain crystals, as smoky 

quartz, beryl, tourmalin, and dichroite, in unequal proportions in different 

directions, and afier transmission exhibits different properties (with re- 
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spect to diathermanous bodies), according as it has traversed the crys 
tal in one or another direction. ‘These differences are connected with 
the polarization of heat, and in this respect it is found that 

(2.) The transmission of rays of heat perpendicular to the crystallo- 
graphic axis of rock crystal, beryl or tourmalin, is in a very different 
proportion from their transmission parallel to the axis, when the plane 
of polarization makes an angle of 90° with the axis of the crystal. 

properties, whatever be the position of the plane of polarization, which, 
with an infinite diversity of position, always passes through the axis of 

_{5.) The rays which have traversed the three last named crystals in 
different directions perpendicular to the axis, exhibit no difference with 

1 

of bismuth gave 55266 with a probable error of 0:0402. - It would appear probable that the magnetism of the iron exerted some influences but none could be attributed reasonably to the diamagnetism of the 
bismuth.— Pog, Ann., Ixxxv, g : 

3. Preparation of pure Methylic Alcohol.—Wéuter has given @ 

weight of sulphuric acid, avoiding an elevation of temperature. The 
mixture is to be allowed to stand a day, then distilled from two parts by — weight of binoxalate of potash. A volatile fluid at first passes ovels after which the oxalate of methyl-condenses in the neck of the Bese 
~ recetver Is now to be changed and the distillation contin long as the ether 

Re EES weet ¥ BL i Pees es we ~ eee ae, 2 

mes over. The neck of the retort is then tobe 

the oxalate allowed to flow into the receiver whe? 

it 
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it is to be strongly pressed between folds of bibulous paper, and then 
freed from volatile products by long fusion. In this way it is obtained 

0 

of sulphuric acid, which, although involving no new principle, promise 

to be of great importance in a manufacturing point of view. The ac- 

lannic acid is a copulate of sugar and gallic acid. Tannic acid was 
boiled with dilute sulphuric acid, the solution was neutralized with car- 
bonate of lead and then precipitated with acetate of lead: after the re- 

tannic acid into gallic acid and sugar is then represen 

CsoHisO2 s-+-10HO=2(C14Hs012)4+-C12H 12012. 

—Ann. der Chemie und Pharmacie, \xxxi, 248. 

oi 
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colic acid, its formation is represented by the equation. 
CisHsNOc+NOs=Ci sHsOs+HO-+-2N. 

boiled with water containing a small quantity of sulphuric acid, it is e- 
composed into benzoic acid, and a new acid homologous with lactic acid 
and which the authors term glycolic acid. The action is represented 
by the equation 

CisHsOs+2HO=—C14H6Os.-+-CiHiOc. 
In its pure state glycolic acid is a syrupy liquid, which does not crys 

and Strecker consider gromrs that benzo-glycolic acid may be regene 
rated by the direct union of its constituents. The experiment was not 
tried from want of material. On the other hand, however, lactic and 
benozic acids when heated together for some time at 180° till water is no longer disengaged, form a resinous mass which contains an acids 
C29H10QOs, which the authors call benzo-lactic acid, and which is the 
homologue of benzo-glycolic acid ; the reaction is 

C1aH604+-CoH eOc=C2oH100s+2HO. 
7. New Alcaloid derived from. Piperine-—Canovrs has found that 

when piperine is distilled with from 24 10 3 times its weight of potash- 
lime, the product of the distillation consists not merely, as Rochleder and 
Weitheim have stated, of picoline, but of a mixture of two distinct vol 
atile bases. The most volatile product which forms more than Syths 
the basic liquids boils at exactly 100° C., toward the close of the distilla- 
tion the thermometer rises, and at 210° again becomes stationary. + 

he 
it 

re-dissolve the oxyds of copper and of se 

eet ea See ne RE ieee en TN Serer ak ee ana STS eed te Oe en RN RUT Aes a sakes Ae Ye 
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pears that piperidine is an imide ase, or ammonia in which 2 equiva- lents of hydrogen are replaced by two equivalents of other radicals. It 

iled with cyanate of potash gives piperidinurea ; the same compoun 
We etained by passing moist chlorid of cyanogen into piperidine. : : hae 

destitute of basic Properties. Cahours does not give the composition of 
© other base obtained by him in the distillation of piperine. Its boiling 

Point, 210°, does not correspond with that of picolise.——- Comptes Rendus, 
v, 481, 

oxygen gas, produced by the action of electricity. These results in 
the main confirm those of Schénbein, Marignac, and De la Rive, and 
are as follows : 

Ast. The decomposition of water bythe galvanic battery cannot be 
paccessfully employed to investigate the nature of the so-called zone, 
Pecause the active principle is only produced in very small quantity. 

. ~<- ‘the galvanic are does not appear to modify oxygen, like the or- 
dinary electric spark, because the elevation of temperature probably de- 
Stfoys the effect which the electricity might produce. aaa 

- The sparks produced by means of induced current act, like the 
Sparks fro m the common electrical machine. 7 eee. re oxygen enclosed in glass tubes with paper dipped in 5 ots 
cl of potassium, can be electrized by a succession of sparks, 
48sing over the external surface of the tube. oe ; 
5th, Oxygen prepared by various methods acquires an odor and very marked oxydizing properties when submitted to the action of electricity. 
hese properties are exhibited in oxygen as pure as it can be obtained. 

4th. Py 
and iodid : 
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Electrized oxygen loses its properties when placed in contact with iodid 
of potassium, but resumes them when again electrized. 

These facts demonstrate that the oxydizing power of electrized 
oxygen, is not due to the presence of any foreign body contained in 
the gas. 

6th. When pure and dry oxygen is enclosed in a series of tubes, and 
submitted to the action of electricity, it is found that the quantity of gas 

which becomes absorbable by the alcaline iodid increases during several 

hours in proportion to the time of electrification, but subsequently ap- 
ears to diminish, the spark probably destroying the effect which it at 

first produced. : 
7th. When small eudiometer tubes were filled with oxygen, and con: 

tained at the same time a substance capable of absorbing the electrized 
gas, as moist mercury, silver, or iodid of potassium, the oxygen was 
seen to diminish uniformly under the action of the electric spark, and 
frequently to be completely absorbed. 

th. ‘Tubes containing portions of moist iodid of potassium and of 
silver, were filled w pure oxgen, and then sparks passed through 

m during several days. The sparks at first very brilliant, became 
paler and paler, and finally almost invisible. At this moment the tubes 
were opened beneath the surface of water, when the water instantly 

oO 

tivity of the oxygen, but only to cause the oxygen to act said 
metal or iodid ; also, that the electric spark does not decompose iodid 
of potassium.— Comptes Rendus, xxxiv, 3 

ew organic Acid.—C.oEz has separated from the mother pee 
. . “| a 

is CzH1Oc, the general formula of its salts C4 HsO0s-+ RO. It isa cal- 
orless syrupy liquid, and appears to be identical with the glycolic 
of Strecker (vide p. 100, § 6). The distilled products in the preparati" 
of the fulminate contain, according to Cloez, aldehyde, formic, acetles 
and nitrous ethers.—Comptes Rendus, xxxiv, 363. Ww. & 

10. Donarium identical with Thorium; (L’Institut, No. 957.) —Ds 
mour addressed a note to the French Academy at their session of May 

silicate. He gives 997°4 as the atomic weight of donarium, ae 

of ils 
| with 
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The specimens analyzed were procured from Dr. Krantz of Bonn. The color of this species is orange yellow and its fresh fracture has the resinous lustre and general appearance of the colophonite of Nor- way. Its density is higher than that of any other silicate at present 

are the same, and that the former must be struck from the list of elements. 
[It is probable that orangite is identical with thorite: but in the ab- Sence of the details of Damour’s analysis we can only give the form- 

II, Mrneratogy anp Gerotocy. 

1. Mines of Sulphurets of Arsenic and Sulphur in Koordistan, 
(communicated by Prof. O. P. Hvsparp.)—In vol. iii of this Journal é J 

“et &e., in Koordistan, ores, which purchased in the market of 
a Rese Persia, and in the bazaars of Con antinople. D ht of 

. “ We started from Gawar, with the bishop of Gawar for our guide, Kg — direction of the mines, which are between Bashkullab and Jula- 

ugh a very n about two hours from the river reached the little village of Nestorians, 
called Goranis. This is on the mountain side, facing the east, and the 
ines are on the same mountain, only ten minutes walk from the village. 
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Leaving our horses we called upon a young Turk, who superintends 
the mines in behalf of the Turkish government, and drank coffee wit 
him. He and his attendants live in a solitary house on the mountain 
side. 

On arriving at the entrance we took off our shoes and put on the 
heavy stout boots of the workmen. Two men entered with us, each 

i pro 

amount in the mine is not large, it being worked mainly with the oak pectation of reaching a rich deposit farther in the mountain. Since the 
Turks have subjected Koordistan to their rule, they have taken posses sion of these mines and are working them at the expense of the gov 

We were thirty-five minutes in riding through it. Its sides — 
nearly perpendicular or projecting over our heads, and from _ 600 feet in height. The widest place is not more than twenty feet, a _ I could almost touch both sides by reaching out my arms ®” rode n some parts the sun never shines, and on our retu pn 

een noon and one o’clock, and most of 

we 

2 ie 
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2. Mineralogical Notices; by W. T. Buaxe.—Apatite.—During 
the past winter a shaft has been sunk upon the vein of crystalline 
phosphate of lime at Hurdstown, Essex Co., N. Y., and large blocks 
of massive apatite have been raised; some of the largest of these 

_ Masses weighed not less than 200 pounds, and were nearly pure apa- 
tite,—the specimens have very little color, portions of the masses be- 
ing translucent and nearly transparent, and resembling the ‘ asparagus- 
Stone” variety of the mineral. The more compact and opaque masses 
frequently cleave into hexagonal prisms, some of them having lateral 
planes three inches wide. Rhombohedrons resulting from cleavage 
are not unco n. 
Brown Tourmaline.—Beautiful transparent crystals of brown tour- 

maline occur disseminated in the massive and concretionary phosphorite 
at the * eupyrchroite” locality, Crown-point, Essex Co., N. Y.; termi- 
nated crystals are rare, but the few found are highly modified, and are 
crystallographically similar to the crystals from Gouverneur, N. Y., de- 
scribed and figured by Rose. (See Dana’s Mineralogy, p. 136.) ‘Tbe 
color is a light clove-brown, and the crystals exhibit dichroism. Spe- 
cimens cut and polished have much beauty as gems. 

Red Zine Oxyd.—Fine cabinet specimens of lamellar ae zinc fa 

e 

; good crystalline 
Specimens of franklinite are now very rare at the mine. 

pe 

Mens recently obtained, but in color they much resemble some speci- 
os of chromate 

Sheldon, notified us a few days ago, is likely to prove one of the:-most 

| be seen 
> be wi on that island, and 

destruction of the beantiful town of Hilo, by the - 

© give below the letters of our correspondents, which reach down 

to the 20th ult. a ; 

_. * This Jour, vol. xitiy p, 116. 1852. Pe 
Szconp Srgtes, Vol. XIV, No. 40.—July, 1852. 

‘ie z me 
U bi is - rvie 
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gene! 
burst of blood red fusion poured out of the same orifice apparently, 

about four o’clock, and saw a glare of light streaming through our 
windows. Oar first thought was that some building near us was 0 
fire, but on rising we soon perceived that the whole summit of the 
mountain was irradiated, and that a vast furnace was there glaring 
with vehement heat. The molten flood rolled down the side of the 

comes sluggish at night, and the next day, or after twenty-four hours, 
no traces of it were visible from the station; no smoke by day and no 
fire by night. We had thought of paying a visit to the scene of action} 
but when the action ceased our pedestrian desires ceased also. Thus 
we slept. 

But our slumbers were soon broken. At six o’clock, a. M., on the 
20th, we perceived fire issuing from the side of the mountain towards 
Hilo, and about half way down the mountain. At first the stream shot 
directly down towards Hilo ; but meeting some obstacle near the foot of 
the mount, its direction was changed to the north, and it is still flowing 
towards Mauna Kea. 0 

and 
the scene by night is one of terrible sublimity. The red-hot lava still 
rolls out of the side of the mountain in awful floods. It seems as ! 

. 

The horizon is hung in murky drapery; detonations, like distant 

: j WwW 

Monday, 23d.—The eruption is still internally active. The fiery 
fluid is in the upper region of the woods and the smoke is great. Dr. 
W. and myself are packed and ready to start for the mountain. 

Yours truly, T. Coan. 
Another correspondent writes as follows :— 

ey Pie “ Hino, February 24, 1852. — 
Another eruption is now taking place on Mauna Loa, It presents 4 

Scene of sublimity unsurpassed. The side of 

” 

reflects upon the clouds its cherry red hue, and as they gather in densit¥ 
about the mountain, are caught up by the upward current of atmos 

bs 
ages)? *, 
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to flow for many days as freely as 
het does, it is quite probable it will reach the sea somewhere near 

| 
** Hito, February 26, 1852. 

Dear Sir :—I add a line to the above to inform you that up to this 
date the action of the late eruption is undiminished. ‘Truly our island 
's on fire. A line from Mr. Coan informs me that he passed within 
five or six miles of a stream of lava, yesterday, which was burning its 
path through the woods, in the direction of Puna. ‘The action on the 
mountains was more intense last night than it has been since the morn- 
ing of the 17th. I need not add that we are all deeply interested in 
knowing when, and where, and how, this fiery flood is to reach the sea. 
The locality of its source almost precludes the hope that its progress 
can be as harmless as on a former occasion 

SiG ees Yours truly, F. Coan.” 
By advices to Hilo to the 2d inst., we further learn that the stream 

of lava had burned through the woods to within fifteen miles of Hilo, 
and that it was still progressing. The cur 
first, but it is gradually filling up all the inequalities of the ground, and 
it was supposed at that date, that it would ultimately reach the sea, and 
discharge itself into the bay of Hilo. 

_ The light at night was very brilliant, and at Hilo it was almost as 
light as day, Persons who left this city last week on a visit to Hilo, 
will arrive ata seasonable moment to witness one of the most sublime 
Phenomena. of nature, and ‘one of so rare occurrence that few are for- 
tunate enough to witness it.—Alta California. 

[According to later accounts the eruption ceased when the stream 
had reached within seven miles of Hilo. 
pt, Un the Structure of the Iguanodon, and on the Fauna and Flora 

of the Wealden Formation, (Proc. Royal Institution of Great Britain, 
T 

Scribed in two lectures delivered to the eubbors of the Royal Institu- 

ton by Dr. Mantell in 1836 and 1849. In those discourses the 

and Flora of the- Wealden were cursorily noticed, and the I n 
and other gigantic terrestrial reptiles, whose fossil remains have in- 
vested the strata of Tilgate Forest with a high degree of interest, were 

to. 

.. After a concise ex 
"which have enctintiads and now overlie the Wealden, or in other words, 

are of more recent origin—namely, the Drift or diluviam, containing 
of large mammalia, as the mammoth, » thinoceros, 

horse, deer, Ee. +~the Eocene, or ancient tertiary strata of the London 
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: . 

extinct types ;—and the Cretaceous oy chalk-formation, comprisin 
the white chalk of the North and South Downs, and the chalk-marl, 

; basin, aboundiag in marine exuviee of special and for the most part 

this state the teeth resemble those of the living Iguana of the West - 
ndies,—a resemblance which suggested the generic name of Jguano- 

don. But the fossil teeth are of enormous size in comparison with 

more or less worn away by use, and the fang removed by absorption 
from the pressure induced by the upward growth of the successiona 

lique surface with a cutting edge on the summit, and the marginal cre- 
nations were worn away; in this state the fossil so strikingly resem- 
bled an upper tooth of a Rhinoceros, that Baron Cuvier pronounced te 
to belong to’a species of that genus. Numerous teeth in different 

ae 
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ribs, the pectoral and pelvic arches, the sacrum formed of six anchy- 
losed vertebre, the bones of the extremities, and certain dermal-ap- 
pendages, were successfully described, and illustrated by drawings and 
Specimens. From the facts adduced, Dr. Mantell infers that this stu- 

Was a8 massive in its proportions; for living exclusively on vegetables, 
limbs 

y 
long; and the largest _Iguanodon may have attained a length of from 
fifiy to sixty feet, 

_ The Hyleosaurus, Megalosaurus, and several other genera of rep- 
tiles were ‘severally noticed, and reference made to the specimens in 
the British Museum. The Pelorosaurus was next described somewhat 

0 detail, and the characters of the stupendous humerus, or arm-bone, 
(43 feet long,) scapula, clavicle, vertebrae, sacrum, and pelvis, were 
Pointed out, with the view of illustrating a most — ey 

ie apy ealden sandstone lying on the Sussex coast, an 
Which was only visible at low water, the a8» radius and _ our 

humerus, (arm-bone;) of a gigantic reptile, 
ssa ies of Pelorosaurus, — pro- 

Posed to name Pelo 1 ecklesii. Tie generic identity and spe- 
CYfe di between this-hamerus, and that of the Pel. Conybeari, 

” 

PF leti ae P *... 

ws 

* * 
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which was placed beside it, were pointed out, and the remarkable modi« 
fication of structure presented by the ulna was explained. The arm- 
bone of the P. Conybeari is 54 inches long, the corresponding bone of a 
Gavial or gangetic crocodile 18 feet long, in Dr. Grant’s Museum, i 
but 114 inches; the humerus discovered by Mr. Beckles is 224 inches 
in length, and the bones of the fore-arm are 16 inches long. A pore 
tion of the scaly cuirass which covered the limbs and is composed of 
hexagonal plates, were exhibited. 

The lecturer then took a rapid view. of the other reptiles that were 
contemporary with the Iguanodon, enumerating the Pterodactyles or 
flying lizards, and several genera of Crocodilians and Chelonians. 

Of Fishes there are nearly forty known species in the binge 

fishes most abundant in the rivers of the Iguanodon country were two 
or three species of Lepidotus,—ganoids closely allied to the Bony or Gar-Pike of America; their teeth and scales are everywhere to be met with in the Tilgate strata. 

The Invertebrate Fauna comprised many genera of Insects, a few 
Crustaceans, and numerous fresh-water Mollusca. . ‘ Insects.—The Insects (for a knowledge of which we are mainly in- 

tera, Orthoptera, Neuroptéera, Hemiptera, and Diptera. Amongt are several kinds of beetles, dragon-flies, crickets, May-flies, and other familiar forms which are closely allied to species that inhabit temperal climates. 
Moillusca.—The most numerous shells belong to the genera Cyclas 

g < E, 8 i = ® n 2 @ 3 e a ® ° nu | $9 gg 3 fe) a -o = w og » > a. ts] “— a ) = 5 oa - =. ® s 3 
wa 

mostraceans, Cyprides, of several species, swarm in many of the clays and iron-stone beds of Sussex and the Isle of Wight. The Flora of the country of the Iguanodon appears to have been a8 rich and diversified as the Fauna. Forests of Conifer, referable of closely allied to Abies, Pinus, Araucaria, Cupressus, and Junipertss clothed its hills and plains ; with these were associated arborescent and ‘erbaceous Ferns, comprising upwards of thirty species ; together Ww! 
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mon inhabitants of our streams, the Chare, flourished in the rivulets of 
that marvellous region 

Portland: the accumulation of fossil firs and pines exposed on the 
Southern shore of the Isle of Wight; and the coalfield of Hanover, 
which entirely consists of the carbonized foliage, trunks, and branches, 
of coniferous trees, drifted from the country of the ]guanodon. 

The facts thus rapidly noticed proved that during the deposition of 
the Wealden, Oolitic, and Cretaceous strata, there existed an extensive 
Island or Continent, diversified by hills and valleys, and traversed by 
Streams and rivers teeming with fishes, crustaceans, and mollusca, 

Thus it appears, according to the present state of our knowledge, that 
the classes Mammalia and Aves, which constitute the essential features 
of the terrestrial zoology of most countries, were represented through a 
Period of incalculable duration solely by two genera of very diminu- 
lve mammals, and a few birds; while the air, the land, and the 

: Swarmed with peculiar reptilian forms, fitted for aérial, terres- 
inal, and aquatic existence. : 
‘ Admitting to the fullest extent the effect of causes that may be sup- 

Secondary deposits, the immense preponderance of the reptile tribes is 
still unquestionable. ome authors have attempted to account for this 

a 

tries 0 : M. 

ty existed with the Iguanodon,—and the fact that insects and mollusca, 
m €s, and plants, which now inhabit regions abounding in birds, 
and Mammalia, flourished during the * Age of Reptiles,”— demonstrate 

that the physical conditions of the earth, and the constitution of the at- 
wisbhete, and of the waters, differed in no essential respect from those 

Now prevail, and that the laws which govern the organic and in- 

n 
this discourse to an extent far beyond what has since taken place, ap- 
tone 0 be indisputable, nor can any satisfactory solution of the pro- 
&m be offered from. the data hither, obtained. Future discoveries 
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may however show that coeval with the country of the Iguanodon there 
were regions tenanted by bi mammalia ; and that the almost 
exclusively reptilian fauna of the lands whose zoological and botanical 
characters have formed the subject of this Lecture, was but an exag 

gerated condition of that state of the animal kingdom which is exhibited 
y the present fauna of the Galapagos Islands.* lg 
In conclusion, Dr. Mantell alluded to the recent discovery of reptilian 

remains (the Telerpeton Elginense, and the presumed Chelonian foot 

tracks) in the Old Red Sandstone of Morayshire,t in proof of the ne 

cessity of bearing in mind the salutary caution of Sir Charles Lyell, 
** that as our acquaintance with the living creation of past ages must de 
pend in a great degree on what we term chance, we ought never to as 

sume that the first appearance of any type of animals or plants too 

place at the precise point where our retrospective knowledge happens 
to stop.” 

had occasion, a few months since, to visit the southern portion of Ile 

nois, I explored this locality. It was found however that the fluor-spat 

orless, frequently of a blue, a violet, or a pink tint, and more rarely of 
an emerald-green. 

The localities have been quite extensively worked for lead, whieh 
under the form of galena, is associated with the fluor. The amou? 

lizations of fluor, as a compact variety in which the associated a 
also has the compact structure. An immense amount of a remarkab} 
fine quality of fluor-spar could be obtained from these veins show 

. of zinc-blende and calcite. : : 
Five miles back from Elizabethtown, in the same county, is 22 - 

tensive deposit of bog and pipe iron-ore. Two furnaces have 
erected near the mine. haere © 

itre is found about a mile north of the river between Blizabe 
town and Rosiclare. 

* See “ Wonders of Geology,” Sixth Ed., p. 893. : 
+ Lyell’s “ Manual of Geology,” Fourth Ed. p. x. 
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III. Botany anp Zootoey. 

1. The Camphor-Tree of Sumatra, (Dryobalanops Camphora.)—An 
account of this tree, and of the mode of procuring the peculiar and high- 
priced camphor which it yields, is given by Dr. Junghuhn, who has trav- 
elled largely in Sumatra, and Prof. De Vriese, of Leyden, in the NVed- 
erlandsch Kruidkundig Archief, for 1851. An abstract of the memoir, 
translated into English by Miss De Vriese, is published in Hooker's Jour- 
nal of Botany for Feb. and March, 1852. The-Dryobalanops is a gi- 
gantic tree, rising for fifty or even a hundred feet above those which 
com the chief mass of the forests where’ they grow, just as the 
steeples of churches appear above the roofs of the houses in a town. 
The trunks of the full-grown trees are from 7 to 10 feet in diameter at - 
the very base, and from 5 to 8 feet "higher up: they rise to the height of 
100 or 130 feet, and.their ample crown is from 50 to 70 feet in diameter. 
The tree has a limited range, being confined to the seaward slope of 
the mountains of south-western Sumatra, most abundant on the lower 
slopes and the outlying hills of the alluvial plain, and extending in latitude from 1°10 to 2° 20° N 
amphor-oil occurs in all the trees, and is most abundant in the younger 

rm; and that a single tree yields about eleven pounds. The price of 
this camphor, which at Padang sells for about $340. per hundred 
Weight, suffices to show that the account is much exaggerated. The 
eimphor occurs only in small fissures, from which the natives, having 
felled the trees and split up the wood, scrape it off with small splinters, 
pr with their nails. From the oldest and richest trees they rarely col- 

More than two ounces. After a long stay in the woods, frequently 
of three months, during which they may fell a hundred trees, a party o 

this Cosily substance are enhanced by a custom which has immemo- 
nally prevailed among the Battas, of delaying the burial of every per- 
son who, during his life had a claim to the title of Rajah (of which each 

. b like the grain six months before ; and thus the hope is emblematically 

;aPressed, that, as a new life arises from the seed, so another life s 
begin for man after his death. During this time the corpse is kept in the 
use, inclosed in a coffin made of the hollowed trunk of a Durion, a 

the whole Space between the coffin and the body is filled with pounded 

<’phor ; for the purchase of which the family of the deceased Ra 
Jah often impoverish themselves. ‘The camphor-oil is collected by in- 
©'sions at the base of the trunk, from which the clear, balsamic juice is 
‘ery slowly discharged, 
Stconn Semis, Vol. XIV, No. 40—July, 1852. 16 
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2. The Chinese Rice- Paper Plant.—It was long thought that the beau- 
tiful and well-known “ rice-paper of China was made from the pith of an 
4ischynomene: but this has been shown to be incorrect. ‘Two years 
ago Sir Wm. Hooker published, in his Journal of Botany, some selec- 
tions from a series of Chinese drawings, representing its manufacture 

been a hoax upon Europeans, For at length Sir Wm. Hooker has ob- 
tained, from the island of Formosa, where alone it is known to grow, 
some imperfect specimens (stems and foliage) of the true plant; from 
which is made a figure, published in the January number of his Jour- 
nal ; and an account is given in the February number. Enough is now 
known to render it most probable that the plant is Araliaceous ; and it is 
provisionally named Aralia? papyrifera, Hook. The stems are arbo- 
rescent or frutescent, and are filled with a very large and beautifully 
white pith, from which the paper is made. * 

ungi Caroliniant Exsiccati.--Sets of specimens illustrating the 
Mycology of North and South Carolina, are in preparation, we un 
stand, by H. W. Ravenal, Esq., of Black Oak, South Carolina, one of 
the most zealous and active botanists of our Southern States, and who, 
incited by the example of Mr. Curtis, has engaged in the study of our 
Fungi with characteristic energy. He is aided by Mr. Curtis and by 
the Rey. Mr. Berkeley of England. The first fasciculus, comprising 
100 species, nearly half of which are said to be peculiarly American, 
is announced to be published in the course of the present summer. 
The publisher is Mr. John Russel, of Charleston, 8. Carolina, to whom 
early application should be made for copies. 

4. Antonio Bertoloni ; Miscellanea Botanica ; parts 1-10, Bologna, 

this work is an account of the tree that produces Ebony, from speci- 
mens received from Mozambique e tree proves to be a Legumt- 

Hieracium caulophyllum is H. venosum @ subcaulescens. 
Liatris radians is L. elegans, Willd. ; ee 

iatri is L. spicata, L. var. 8 Torr. & Gr. - 
is L. gracilis, Pursh. gre é 
is Vernonia angustifolia, Michx. — 

OW i eee RS ak 
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Eupatorium gl: 
Eupatorium stigmatosum is E. album, 
Eupatorium cassinefolium is E. cuneifolium, Willd. 

glastifolium is Liatris odoratissima, Willd. 

i inn. 

_ Cyperus pes-avium is apparently C. dentatus, . 
Cyperus filicinus, is apparently C. Gatesii, Torr. 

Tephrosia mollissima is T. spicata, Nuit. 
Poralea alnifolia and P, alopecurina are Rhyncosia tomentosa, Torr. 

_ Clitoria Alabamensis is Centrosema Virginiana. : 
Lespedeza eytisoides is Pitcheria galactoides, Nuit. / with the flow- 

ers colored purple ; whereas they are said to be yellow in the liv- 

Ing plant. 
Hedyotis fasciculata is H. purpurea, Torr. & Gr. 
Diodia auriculosa is a variety of D. Virginica. 

. Sabbatia simplex is Rhexia stricta, Pursh. ; 
Uscuta remotiflora and C. fruticum, (not figured,) must be left for 
Dr. Engelmann to determine. Fees 

Melanthium biglandulosum, (not figured) is probably Zygadenus gla- 
rrimus, Miche. acral 

Euphorbia discolor is E. polygonifolia, Michz. non Linn. ‘a sid 
ata var. ? a Oe 

5. Outlines of the Natural History of Europe.—The Vegetation of 
Europe, its conditions and causes ; by AntAuR Henrrev, F.L.S. Lon- 
don, 1 , Pp. 387, 24mo, Van Voorst.—This is the first of a series of 

iar works on the Natural History of Europe, undertaken by Mr. 
an Voorst; and it is a very interesting one. Mr. Henfrey discusses 
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Peninsula; The Greek Peninsula. Mr. Henfrey has availed himself 
of all that has recently been written on this class of subjects, has care-. 
fully digested and systematized it, and presented it in a clear and suc- 
cinct manner. A. G 

6. Conspectus of the Crustacea of the Exploring Expedition under 
Capt. C. Wilkes, U. S. N.; by James D. Dana.—PAGURIDEA, 
continued, MEGALOPIDEA and MACROURA, (Proc. Acad. Nat. 
Sci., Philad., 1852. pp. 6-28.)—-The genera of Paguridea described 
in this paper have already been mentioned in this Journal.* . The fol lowing are the observations on the Megalopidea, together with the de- scriptions of the new genera, omitting those of the species. 

MecaLopipEa.—The question of the maturity or immaturity of the 
Megalope and that of their true place in the natural system, still re- 
main in doubt. Without touching on these points, at this time, I pro- 

legs; and in their habits. The beak is either horizontal or flexed lown- ward, and has usually a sharp prominent tooth, either side of it, exte- = 

tinct sets of species—the M. Montagui and armata for which it was 

te 

bi 
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these legs are otherwise like the preceding, though somewhat smaller, 
and it is probable that this habit in the MW. mutica has been overlooked, 
as these animals almost always swim with the posterior legs extended 
like the others, when taken and kept in a jar for examination, and they 
also have them extended when walking. These legs do not resemble 
at all the posterior pair in Porcellana or Galathea. I had examined 
several species before I discovered this habit with regard to the poste- 
tior legs. The animal also throws the fourth pair of legs forward along 
ot over the borders of the carapax, so that the extremity overlies the 

bases of the eyes and the tarsi hang down in front; and at the same 
time the two preceding pair are folded up and lie against the sides of 
the carapax outside of the 4th pair, or the third pair may be thrown 
forward like the 4th. A Sooloo species, and another common off Cape 

rowed forward, 
The other division has the tarsi unguiform, compressed, and spinous 
‘low, the antepenult spine always longest; the fossa of the sternum 

- with flaring borders; the depression of the carapax for the posterior 
legs shallow concave ; the body more flattened above, with. the sides 
More oblique. This division corresponds to Monolepis spinitarsus. 

Besides the preceding, there is another group of Megalopidea, om 

tarsus of the posterior legs is narrow lamellar instead of unguiculate, 

and edged with longish sete somewhat shorter than the tarsus. 
tere is still another ‘group in which the front is horizontal and tri- 

Cuspidate, the inner antenne when retracted being exposed in the in- 

terval between the beak or inner cusp and either outer, lying in view 
as In Plagusia. 
With these explanations we give the characters of the genera. 

Fis Monotsris, Say.—Carapax fronte tricuspidatus sed valde deflexus 

Meoque frons superne visus medio non acutu sed truncatus, Pedes 

't minores, Supe carapacem srepe restantes, sione a ‘ ci- 
Plendos abrupta ; tarsis inermibus, depressis, styliformibus, paris postict 

le 

bs x ic 

non depressis, apice 3—4 setis longiusculis (tarso paulo — ongioribus) 

wee Sterni fossa abdominalis marginibus bene prominens et sub- 

uta.— Monolepis inermis, Say, typus est. 
$ og ; m » ge 

* Mangsria, Dana.—Carapax fronte uti in Monolepi. Pedes 8 

Postici ad basin infra non armati; Sti minores, super carapacem s&pe 

* Journ. Acad. Nat. Sci, Philad,,i, 155. ‘The author is indebted for the privilege 

of examining a speci Sab alhl i to Prof, Lewis R. Gibbes of Charles. 

ton, 8.0." Anotitr related species was obtained by the author inthe East Indies 
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restantes, depressione ad eos recipiendos parce concava : tarsis styli- 
ormibus, unguiculatis, spinis infra armatis, paris postici apice setis 

longiusculis instructis.—T'y pus est Monolepis spinilarsus, Say. Hic per 
lineret quoque Meg. mutica, Desm., si ejus pedes postici setis longius- 
culis confecti; aliter genus novum instituendum. Verbum “ Marestia’ 
Desmarest commemorat clarissimum. Si 

- Mecatopa. Leach.—Carapax fronte simpliciter rostratus, rostro 
vix deflexo, acuto. Pedes 8 postict ad basin infra uni-spinigeri; 5tt 
minores tarso styliformi.—Typus Meg. Montagui, Leach. 

: ENE, Dana.—Carapacis frons uti in g . 
postici ad basin infra uni-spinigeri ; 5ti minores, tarso anguste lamellato, 

R1BoLA, Yana.—Carapax fronte horizontalis, tricuspidatus, rostto ’ 

(vel cuspide mediana) tenui, cuspidibus externis vix longiore. Antenn@ 

List of new species of Megalopidea described in this paper i— Marestia elegans, M. atlantica, M, pervalida ; Monolepis orientalis; 
Cyllene hyalina, C. furciger; ‘Tribola lata, T.:pubescens, 

Macrovra.—In the account of the Macroura, this tribe is arranged anew, several new genera are added, and 59 new species described. In citing the general remarks, the writer and author here makes a sin- 
gle modification, which consists in removing the Penzus group from the Caridea, and making it a distinct subtribe. we We follow De Haan in placing the genus Galathea with the Ano- ura ; and near it we arrange Aiglea, which widely differs from most 

tions or subtribes, pertaining to two seri 
The first series includes the “ Fossores” of authors, or the T LASSINIDEA, which have close relations on one side with the Pagurly 

e Macroura, excluding these groups, includes three distinct sec 
es. 

compact forms of the typical Macroura. ‘The ant uc directly forward, and are thus fitted for the burrowing, habits of the species. 
The second series embraces the remaining Macroura. There are three grand divisions or subtribes included in the series—a superior, # typical, and an inferior. 

; first is somewhat Brachyural in its characteristics, and is made up of the Asracipea. Their relation to the Brachyura and their cephali@ 
dwantit< Pod. Brit, pl. 16. Leach describes three other species (not noticed bf po a rckey's Exped. to the Zaire, (London, 1818,) ee The Af. Oram 

a 
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ority is observed in the absence or small size of the basal scale of the 

outer antenne—this scale existing in no Brachyura, and having a large 

between the Astacidea and the next division of Macroura, and in 

the genus Paranephrops of White, the antennary scale is quite large ; 

make a grand division among them. These are the Caripea. 
Another group, remains, in which the stoutest prehensile legs are 

tate of the third pair, and the line between these species and the 

Cates a transfer of force, which pertained to the first pair in the 
chyura, and to the first or second in the typical Macroura, to a pair 
More posterior: giving the anterior part of the body a still lower char- 
acter. These, the Panaipea constitute our third division or subtribe. 

Proaching the Mysis group, in which none of the legs are stout ci elate, 

(Sergesies, &c.) whose whole structure indicates their inferior charac- 

ter, and the low state of the forces within. 
_ the three grand divisions, ASTACIDEA, CaRiDEA and PEN#IDEA, con- 

Stituting the second series, thus mark three grades of rank among the 

Subiribe 1. Thalassinidea.—This section, as Milne Edwards ob- 
|i, includes two strongly marked divisions; one, with only the or- 

inary thoracic branchie, and a second with the addition of abdominal 
ym 

Thalassinidea Eubranchiata, the latter, the Thalassinidea Anomobran- 

a. The first group embraces three families, differing strikingly in 

peds and abdomen, as explained beyond. The second con- 
. 
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tains only two — Callianidea, Edw., and Isea, Guerin: the last 

name was changed by Edwards to Callianisea’; but as this word is so 

near Callianassa oe Callianidea, a contraction to — would be 

preferable. 

Subtribe 2. Astacidea.—In this subtribe we adopt De “Hino? § sec: 
a that we exclude the Megalopidea, and we do not associate 

e Thalassinidea with the Astacidea. The sections or —_— ra 

Sopllarides Palinuride, evade, and Astacide,. ° zg 

Leach in 1819 subdivided the old genus ‘Astacus, naming tie mar rine 

species a. Edw.) Astacus,and the fresh water (Astacus, Edw.) 
maar ius. Edwards’s division, of like character, now generally ac- 

digs ted, was not See till 1837. Awwieaees hence cm the srs 

pulsed _ 1850, but not in the seapatr Calshagies of 1847. 
Caridea.—In arranging the aridea into groups, much 

stress is lab laid upon external ‘form and ‘os th of beak. The un- 
importance of these characters is inferrible from the fact that they in- 

Hypp 
A erk he are other characters of more fdemennl value ; and these 

have been brought forward by De Haan. ‘The man dibles afford the 
distinctions alluded to. In one section they are very slender and are 

bent nearly at a right vane without enlargement at the crown. : 
another me are very stout, and somewhat bent above with a broad di- 

lated crown. Io a third, sree are stout, but not bent, and have @ 
dented summit. In a fourth they have, in addition to a projec cling 
lateral crown, a large summit process, which is often oblong and very 
— These forms are ee of different sections of 

The fact that the mandibles bear a dips or not is of much less im 
rtance ; for the portion of the mandible which is most essential to its 

functions is the crown. mong the Paleemonine, there are genera 
ving a mandipular palpus, and others without one ; while the tW? 

kinds in other respects are remarkably close in their paar sn 
have found moreover, that in this group, the length of the palpus 
ries with the ins of the 2d and 3d flagella of the inner Hee 
if u are sree to their bases nearly, (as datichagr | ae 
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the palpus is long and 3-jointed ; if united for some distance up, the 
palpus becomes short and finally only 2-jointed i ti ;) if united 
nearly or quite to their summits, there is no pa 

In the a ngement of the genera into families, the fact whether the 
Ist or 2d ipair of legs s is. the stouler, is here of great weight, muc 

ie: has been recognized. By regarding this character, we are 

to place Hippolyte and Rhyncocinetes with Alpheus, instead of with 
Pa lemon : 3; also ymenocera and Pontonia with Palemon, instead of 

with Alpheus. 
In the preceding : paragraphs we have but hinted at some of the more 

prominent principles involved in the classification of the Macroura here 
presented, a fuller exposition of which will be given in another place. 
elow is a synopsis of the families and sub- families thus arrived at, 

Witha feecoten of the new genera. . 

Synopsis Familiarum Crustaceorum Macrourorum. 

Subtribus I. THALASSINIDEA, vel MACROURA PAGURO- 

: ICA. 

Ca arapax sutura transversa notatus, posticeque sepe suturis duabus 

longitudinalibus. Abdomen seepius multo elongatum. Antenne ex- 
terne squamé basali sive nulla sive parvula instructe. Pedes 2 antici 

Prorsum projecti ; 6 postici habitu raro consimiles. Species fossores. 

Legio I. THALASSINIDEA EUBRANCHIATA. 

Branchiis j instructa thoracicis fantum. 

Fam. 3. THaLa SsINiD £,—Maxillipedes externi peiformes. price 

dices ONC lineares.—Genus : Thalassina, Lat 

Legio I. THALASSINIDEA ANOMOBRANCHIATA. 

Genera :—Callianidea, Edw., Callisea, (Guerin,) D. 

Subtribus II. ASTACIDEA vel MACROURA SUPERIORA. . 

Carapax Sutura transversa sepius notatus, lateribus anterioribus epis- 

tomate connatis. Antennie extern@ squama basali sive nulla sive 

* In our genus Pal the palpus of he mandible is 2- jointed, and in An- 
istia, which is dbealy tee Fae es, b fie in some of rac, pag ere is no 

ple nthe Poti the transition to the Po —. 

, us and CEdipus (Pontonia of authors) fill ad in- 

They are all similar in ving the 

The genera of li vii apne only are mentioned. 

Szoonp Szars, 16 Vol. XIV, No. 40.—July, 1852. 
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parva instruct. Abdomen sat breve vel mediocre. Branchice sepius 
penicillate. Pedes 2 antici oblique projecti; 6 postici directione con- 
similes. 

1, Antenne extern squamd basali non instructe. Pedes antici non chelati. 

Fam. 1. Scyittartpz.—Carapax valde depressus, marginibus lateral- 
a sat tenuibus, carapace lateraliter subito inflexo. Antenne ex- 
terne laminate, breves. ternum trigonum.—GeEneERA: Scyllarus, 
Fabr., Arctus, D., Thenus, Leach, Parribacu s, D. Ibacus, Leach. 

Fam. 2. Patinurip#.—Carapax eiboylindridis, lateraliter tate rotun- 
datus. Antennz extern basi subcylindricz, longe. Ste m tri 
gonum, —GENERA: Palinurus, Fabr., Panulirus, Gray. 

2. Antenne externe squamd basali instructe. Pedes antici didactyli. 

. Eryvontp£.—Carapax non oblongus, ee lateribus su- 
on inxs abdomine multo augustiore.—-Genu Eryon, Desm. 
m. 4. Astacip#.—Carapax oblongus, sabeylind ricus, abdomine 

rece ninbatiore: Sternum angustum.--Genera: Homarus, Edw., 
Astacoides, Guerin, (subgen. incl. Avert. a Cheraps, Er ich.) 
Astacus (subgen. incl. Astacus et Cambarus, Erich.) Nephrops, 
Leach, Paranephrops, White 

Subtribus III. CARIDEA vel MACROURA TYPICA. 

Carapax sutura transversé non notatus, cephalothoracem plerumque 
tegens, lateribus anterioribus liberis, epistomate non connatis. Antenn® 
externe squama basali grandi instructe. Corpus sive subcylindricum 
sive paulo compressum. Branchire seepius foliose. 

Fam. 1. Cranconipz.—Mandibul graciles, valde incurvate, non pal- 
pigeré, corona angusta. Pedum pares Imi 2di inter se valde ineequi. 

Subfam. 1. Cranconinz.—Pedes Imi 2dis crassiores. Maxil- 
lipedes externi pediformes. Digitus mobilis in palmam clau- 
dens, immobilis spiniformis. Pedes 2di non annulati._-GENERA? 
Crangon, Fabr., Sabinea, Sime Argis, Kroyer, Paracrangon, D- 

Subfam. 2. Lysmatin=.—Pe mi 2dis crassiores. Maxillipedes 

» GNATHOPHYLLI 
i cades externi ian operculiformes.—Genus : Gnathophyllum. 

Fam, 2. Aryip#.—Mandibule crassze, non palpigere, corona lata, parce 
bipartita, processu terminali brevi et dilatato. Pedum pares 

ique inter se os carpo nunquam annulato, 
Subfam. 1. Ary ~Podes teeasia palpo non instructi.—G=N" 

ERA: Atya, heeehs Atyoida, Randall, Caridina, Edw. 
_ Subfam. 2. Ernvnwws.—Pedes thoraciei A pelts inst. 

Ephyra, Roux, DeH. — = 
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Fam. 3. PaLzmontpx.—Mandibule crasse, sive palpigere nes non 
palpigerze, profunde bipartite, processu apicali oblongo, angus 

Subfam. 1. ALPHEINE. Sr tai | Imi ing rs ssa 2di_ fili- 

Subfam. 2. Panparinx.—Pedes ai gracillimi; non chelati; 2di 
filiformes, carpo annulato.—Genus : Pandalus, Leach 

Subfam. 3. Panzmoninez.—Pedes 2di limis Ctiséigtes, 4 antici 
chelati, carpis nullis annulatis. Pedes nulli palpigeri. Squama 
antennarum externarum non acuminata et extus non spinigera. 
—Genera mandibulis non palpigeris: Pontonia, Latr., CEdi- 
pus, D., Harpilius, D., Anchistia, D.; mandibulis palpigeris, 
Palemonella, D., Paleemon,t Fabr. se avers Latr., Cry- 
phiops, D. [Cujus sedis genus Typton, 

Subfam. 4. OpLopuorinz.—Pedes 2di piaisiotes: ‘Chelati, lmi sive 
didactyli sive vergifor mes. Squama antennarum externarum 
Reality extus spinis armata.—GernEra: Oplophorus, Edw., 

egul 

2. Mazillipedes 2di tenuiter pediformes. 

Fam. 4. Pastpnxipe. Mek: [mi 2dique chelati. Mandibulz uti in 
_ Atyidis.--Genus : Pasip 

Subtribus IV. PENZEIDEA, vel MACROURA INFERIORA. 

Pedes 3tii majores, 2dis similes ; interdum toti debiles et vergiformes, 
Carapax uti in Carideis. 

Fam. 1. Pexzim, —Pedes 3tii bene didactyli, sisocig 5 iy: 
mandibularis latus—-Gengra: Sicyonia, Edw., Penzus, Aris- 
tao, Duvernoy, incluso, ) Stenopus, Lair., Spongicola, eH 

Fam. 2. Sercestipz.——Pedes 3tii Qdique. Imique debiies, obsolete 
chelati vel non chelati. Palpus mandibularis eg PO ——GENE 

Pa aorgeates, Edw., Acetes, Edw., et forsan. Euphem 

am. 3. Evcoripa.—Pedes 3tii 2dique cudnaema non chelati; Imi 
maxillipedesque externi eque monodactyli et subprehensiles, digito 
in articulum penultimum claudente. Palpus mandibularis gracilis.— 

ENUS: Eucopia, Dana. 

New Genera described. 

Tryp2a.—Pedibus Callianasse affinis, Flagella antennarum in- 
‘ernaram articulo precedente breviora, antennis supediformibus. ee 

tits on iy Hippo! pt, aoirding to 725 3) Coa ge WEF sa ge re panaesy 

ton win Desm Bsmarest, (Ann alec Bee. ge ib, . ray tn ‘to be iden- 

a 
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Arctus, (Seyllari ee Stum, De rma a perbreve, 
truncatum. Antenne externe inter se remo Palpus maxillipe- 
dis flagello carens. Saneuie’ 19. Sp. A. mean D. (Scyllarus arctus, 

ct. 

sce ee subgenus 2dum, De Haan.)—Rostrum sub- 
Cinneietams ntenne extern inter se fere contigue. Oculi on in 
medio inter antennas internas et angulos cephalothoracis extern 
ranger ts 21. Species, P. antarcticus et P. Parre ({bacus cogil 

cus et I. Parre, Auct. 

Paracrangon.—Rostrum elongatum. Oculi liberi. Pedes 2di ob- 
soleti, 4ti Stique acuminati, gressorii. 

Betzus.—Rostrum iullum. Oculis et ceteris Alpheo plerumque 

affinis. Manus paris 2di major fere inversa, digito mobili inferiore vel 

exteriore.—Species maris frigidioris. (Alphei manus non inversa ¢t 
species maris calidioris.) 

Pontonia., Latr. D.—Corpus depressum. Rostrum breve. uli 
parvuli. Maxillipedes suboperculiformes, articulo 2do lato, 3tio 4toque 
simul sumtis longiore, his subcylindricis. 

(Epirus etre ball St )—Corpus plus minusve depressum. Ros: 
trum longitudine culi permagni. Maxillipedes externi 
Jatiusculi, articulis “otis  iaghodins fere equis. Tarsi infra elongate 
tee 

Tarsi uncinati, infra non A yboat 
Ancuist1a.—Rostrum tenue, sepius ensiforme et sieagtitee Corpus 

vix depressum, seepe compressum. Oculi mediocres; antenne > duobus 
flagellis _ gente, una parce bifida. Maxillipedes externi omnino te 
ues, pediform 

Pat snoninscotils non depressum. Rostrum sat longum, den- 
tatum. Oculi mediocres. Mandibularum palpus bi-articulatus pel 

brevis, Antenne interne flagellis duobus confecte, uno apicem bifido. 
Maxillipedes externi tenues. (Palpus mandibularis specierum Palane- 
nis tri-articula 

EcuLus, Dana.—Rostrum longum, dentatum. Antenne interd® 
flagellis duobus confectez. Pedes toti palpigeri, 2 antici non chelath 

2di crassé chelati. Mandibularum palpus 8-articulatus. [Abdom! 

tic 

ucoria, Dana.—Carapax non rostratus, fronte integro. is th 
racis elongato-palpigeri, palpis natatoriis.. Maxillipedes odi tii et 
pedes Imi “monodactyli et prehensiles, ungue ad articulum prece cede 
claudente. 

The following are the names of the new species : 
I. TatasstntDEA.—Gebia screens Callianassa gigas ; ‘Trypee 

australiensis ; Thalassina gracilis. 

* Pontonie vere Cidipis et Harpiliis habitu se discre Pontoniaru? 
cculis parvulis, abdomine walde inflexo, et modo vite sepius ae 

liberis, 
rames corallorum sepe iutentibon Pontonia maerophibalin, He, i 
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If. Asracipea.—_Arctus vitiensis; Astacus leniusculus, Astacoides 
nobilis, Paranephrops tenuicornis. 

Ii. Caripga.--Crangon munitus ; cron ab Linea © Nika 
pcan me strenuus, A. pacificus, A. e irus, A. obeso- 
anus, A. crinitus, A. mitis, A. paaieniane ayer pine -rostris, A. tri- 

dentulatus, A. dopidonn A. ‘pugnax, A. diadema, A. malleator; Betzous 
truncatus - equimanus, B. scabri- digit ; Hippolyte acuminatus, 
H. exilirostratus, H. obliquimanus, H. brevirostris, Hinlemelioasaine 
Pandalus 2 ees Pontonia tridacnz ;" fe 
gramineu ; Harpilius lutescens; Anchistia gracilis, A. longimana, a 
Getfeten A aurantiaca 5 Paleemonella tenuipes, P. orientalis ; Paleem 

debilis, P. exilimanus, P. concinnus, P. lanceifrons, P. acutirostris, P. 
equidens ; res spinuloso-manus ; Regulus lucidus, R. crinitus. 

IV. Panz £A.—Penzeus carinatus, P. avirostris, P. velutinus, P. ten- 
uis, P, gindiling Stenopus ensiferus ; a australis. 

“Mr. 
although but the beginning, lays well the foundation of the science, 
and carries far forward its superstructure. Mr. Darwin recognizes the 
fact that the Cirripeds are Crustacean in structure. He divides them 

the Lepadide or pedunculated Ciepene” the second Feraciay Saati 

~ the genus Verruca or Ped and thi rd, the Balanide ese la 

hese organs in the Lepadidz. The nervous system of the Lepas fas- 
cecularis consists anteriorly of two large ganglia, (called supracesopha- 
geal by Mr. Darwin) and a chain of thoracic ganglia united by two 
Chords between each. From each of the anterior ganglia, there is a 

mahi ee to the peduncle, and more interiorly another nerve, which 

extends t @ Spot on the median line o 
the Re ag of two united eyes pies. two distinct lenses. In each of 

ioe ophthalmic nerves there is a ganglion a short distance posterior to 

oe hotholo Ie duncle appears to be well mee out. The 

Young animal Am ag itself by oF anes antenne when the last 
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metamorphosis takes place, and although the base of the peduncle may 
be the analogue of these antenne, the main part corresponds to the 
front or cephalic portion of the body, which is elongated. 

The Cirripeds are toa great extent hermaphrodites. Mr. Darwin has 
arrived at many interesting results on this subject, and some that are 
fa) bad © oO d a Ss ce S oO S — ° ¢ sf oO o QO i) 

fe 
5 oS 

oS - ° — o 9] =) ia) S oO = od La] =. oO ° fone) s a @ s =a ro) z 

Darwin traced so many resemblances in the organs that existed to those 
of the females, that in view of the facts, he concludes, ‘that the evi- 

described, is the male of [bla Cummingii.”” Mr. Darwin has observed 
further that in the genera Ibla and Scalpellum there are both females 

Ss. : 
“In looking for analogies to the facts here described, I have already 

from the Order to which they belong, as do t male parasitic Cir 
peds ; som ese females, like the males of the first three spec 
of Scalpellum, do not feed, and e, I believe, have their mouths @ 
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pearance and structure ; secondly, the four or five, free, boat-shaped, 

larves, with their curious prehensile antenna, two great compound eyes, 

fo mouth, and six natatory legs; and lastly, several hundreds of the 

larvee, in their first stage of development, globular, with horn-shaped 
Projections on their carapaces, minute single eyes, filiform antenne, 
Probosciform mouths, and only three pairs of natatory legs ; what di- 
Verse beings, with scarcely anything ia common, and yet all belong to 
the same species !” 

t. Darwin has also published a monograph on the Fossil Lepadide 
of Great Britain-—88 pp. 4to, with 5 plates. London, 1851. Printed 

for the Palzontographical Society. 
8. Dr. A. Binney’s Terrestrial Air-breathing Molluses.t— 

the onward movement of American zoology, conchology has not only 

Occupied a prominent place, but its cultivators have kept it modernized 

by wisely following the French rather than the English, and one of the 
Tesults of this has been, for example, that the genus Paludina has been 

called Helix. in English conchological works twenty years after the 

error had been relinquished forever in France and America—an error 

So great, that we cannot conceive how it could have maintained its po- 
Sition a single day after its erection as a distinct genus. ; 

Binney had an excellent general knowledge of conchology — 

Zoology, and in undertaking a complete history of the land Mollusca o} 
this country, he did it with a full appreciation of the difficulties of the 

#** Tn 

we . it jeg, 1848,) p. 153, Pl. vi. Mr. Dal- 

Apnale of Natural History’ (vol. i, 24 series ttaa subject, in the * Philo 
is another Memoir by Mr. Gosse in 
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h 
plates executed as must command the admiration of the naturalist and 
lover of art. : 

In addition to the judicious general remarks, the history of a large 
and well known species, Helix albolabris, is given at length, and the 

perseded, ss) Be 
9. Note on Graptolites ; by Dr. H. B. Gerni7z, Professor at Dresdet 

(1) Diplograpsus, McCoy.* (Syn. Diprion, Barrande, Petalolithus, 
Siiss. ) Graptolithina, with two series of cells separated by a solid axis+ 

) ; . 

* It is much to be regretted that the old Crustacean generic name Grapsus is i” Heat into another branch of zoology. It would be fully as correct, and as euphe 
Min above names Diplograptus, Cladarentan, dei. tint. setae 
Se gs ee be avoided, the form used in Graptolite at the sa?” time would be retained. 5a 2530 Cee ee oe 
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(2.) Nereograpsus, Geinitz. (Syn. Nereites, Myrianites, Nemertites, 
Auct.)—Graptolithina, with two series of cells, without an axis, or with a 

very soft axis, in the centre of the common canal. (over 7 species.) 

Representing Nereites Cambrensis, Murchison 
the specimen of Saalfield in Thuringia I have clearly seen 

the apertures of the cells. 

(3.) Cladograpsus, Geinitz.—Graptolithina, with two arms, or forked 

Graptolithina. (7 species.) Representing Gr. Murchisoni, Beck, an 

- ramosus, I. 

4.) Monograpsus, Geinitz, (Syn. Monoprion et Rastrites, Barr.) 

Graptolithina, with one series of cells and a solid axis. (28 species.) 
. tiolites, Barrande, (Syn. Gladiolites, Barr., Graptophyllia, 

Hall.) Graptolithina, with two series of cells, covered with a fine reti- 

culated membrane, forming a middle axis on one side of the commnon 

canal. (1 or 2 sp. 

Grapt. Hallianus, Prout, and Lophoctenium comosum, Richter, 1 piace 
. Bar- 

traces of iodine. 
Dresden, April 12, 1852, mis 
[Dr. Geinitz has just published on Graptolites, the following elabo- 

rate and elegantly illustrated work. “ Die Versteinerungen der Grau- 

wackenformation in Sachsen. Heft]. Die GraProtiTHEN. 60 pp. 4to, 

With 6 lithog. W. Engelman, 1852. This work contains a review of 

€ Species, synonymy and classification of Graptolites. ] 

IV. AsTRONOMY. . 

1. Sixteenth Asteroidal Planet—Psyche, (Astr. Jour., No. 39.)—A 

new planet was discovered March 17, 1852, by Prof. De Gasparis at 

Naples. Its light was equal to that of a star of the 10-11th magnitude ; 

and its position March 17, 1852, 9b 52™ 325-5, Naples m. t., was R. 

A. 9h 57m 565-7, and N. Decl. 12° 51! 20’. s 
The following elements of its orbit are computed by Mr. G. Rimker 

¥ Hamburg, from the Naples observations of March 19 and 29, and 

the London observation of April 4, which they represent precisely : 

but they differ widely from elements computed by Mr. E. Vogel. © 

1852, April, 1:0, m. t Berlin. 

— longitude, . 2 ee ie - ae ee 

- of periheli eo we RS ‘ ; wo 

cade wales (> oes an. 0-0, 1852. 

“Tnelination, . . * at 

Angle of excentricity,. —- 7 42 56 3 
a Semi axis-major, : 0°4965374 

mean daily motion, j 2" 

Secon Szars, Vol. XIV, No, 40—July, 1852. Ms 
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2. Seventeenth Asteroidal Planet— Thetis, (Astr. Jour., No. 40.) 
——A new planet was discovered April 17, 1852, by Mr. Luther, at 
the Observatory at Bilk, near Diisseldorf. Its light was very faint, and 
its position at April 17, 10 87" 395 m. t. Bilk, was R. A. 180° 38) 24”, 
and north declination 8° 49/ 2”, 
ane following elements of the orbit have been computed by Dr. 
Briinnow of Berlin, from observations of April 17, 21 and 25. : 

1852, April 17-0, m. t. Berlin. 
Mean longitude, . : , : 303° 57 38-6 
Longitude of perihelion, . i : 259 48 29 3 

ss * asc. node, . . é 124 27 33 °5 
Inclination, . j : ; 5 37 40 °9 

ngle of excentricity, . j : 7 47 29-1 
og. semi axis-major, 0:402348 

pendently by Mr. G. P. Bond at the Cambridge Observatory, Mass. 
Mr. Bond has published the following elements computed from the 

observations of May 18, 21 and 25. 
Perihelion passage, April- 19-5446, Greenwich m. t. % Longitude of perihelion, . . . 280° 17! 49”) M. Eqx. 

“ node, . ‘ . 317 17 54 § 1852°0. 
Sniceat) Se cane ; 48 32 

Log. of perih. distance, . ; : 995645 
Motien, . ‘ ‘ Retrograde. 

northwest a segment of an auroral are, belt, or beam, entirely isolated, 
moderately brilliant, having well-defined margins, 
time a faint light in the north, but there was no other auroral a 
ance with which this beam could be confounded. As an opportu 

observers. 
At $b 25™ mean time New Haven, the auroral beam stands up from 

the westerly horizon, about one degree wide, cutting with its souther 
ge the star Castor, and extending up to 

38 Lyncis. There is nothing of the ki 
° - ards the easterly horiz rever, obstructed by clouds and buildings." NOwSYeR> 
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The whole beam slowly moved southward, but during the brief 
Period of observation the change of position in the basal portion was 
scarcely perceptible. 2 

t 9.31” the southerly edge cuts mu and epsilon Geminorum, and 
also Pollux. All above the star last named has faded: the sky is be- 
coming hazy in this quarter, and the light of the beam rapidly fading. 
During ‘this period the beam has been wholly isolated. There are 

still some auroral indications on the northern horizon, without any 
special activity. My time was certain within thirty seconds, and the 
eam moved so slowly that an error of even a minute would be of 

little importance. E. C. Herrick. 
5. Auroral Bow of June 11, 1852.—On the evening of Friday, June 

1], 1852, a narrow, serpentine, auroral belt stretching from E. to W., 
was seen at New Haven, between 94 and 10 p.m. Observations made 
at East Windsor Hill, Ct., by Mr. Sereno Watson, compared with those 
taken here by myself, appear to make it certain that the height of this 
bow above the earth was not less than one hundred and fifty eee 

a E. C. H. 

V. Miscentaneous INTELLIGENCE. 

1. Remarks on the Climate of San Francisco; by Dr. H. Giszons, 
(from the California Christian Advocate of March 20, 1852.)—In a for. 
mer article I gave the result of my observations on temperature.* The 
present chapter refers to the winds. ees, 

_ The course of the wind is noted in my journal by three daily entries, 
¥iz.: forenoon, afternoon, and evening. Should the wind change dur- 
ing either of these periods, as it very often does, especially in the fore- 
noon, the change is marked, and taken into account in the summing 
up. With these explanations, the reader will have no difficulty ®eom- 
mapa the following table, which shows the winds of eac 

P< 

the year, and the total of the year. 5 

| ™N [NV E.{ Ev | S.E: | S. |S. W.| We [N. Ww. 

d 35 | 2 ri 1617 1 putkaco 
18 | 5 2 61 9|°13 {15} 196 

. eee. 1 8} 4] 14) 34). 23 
: 3] 5 1 4! 71°13 )45)-R 
: ha eh 1 91 i4 1. 1k) SBS 
: | OR faa? * 1 bide iy 34.) 62} > 5 
. v! T.43 Bick 34.) 44 1 

oT; 4 1 271 Ot ee hae 1 
ee 1; 0 0 get eae eee 3 ee 
>t BT 8 3 e1'sG 2 1-p4) 11 
a. ‘10; 4 2 6-16) (ie tol. 8 
SS Lis d pep ae fae) 7 ae 10 

99 | 83 [17 | 66 | 90 | 129 |557| 104 

direction of the coast is nearly N.W. and S.E., or about one 
Point north of N.W., and one point south of S.B. Hence the winds 

i N.W. to Ss. inclusive, Shoat trom the ocean, and these from N. to e 

= See Dr. Gibbons’s observations on temperature, vol. xiii, p. 484. 
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S.E. from the land. The former greatly proneenanne: orbiting an 
aggregate of 880 observations, to 215 of the That is to say, 

the =_— blew from the ocean semicircle more ool Asses pee of 
the yea 
Ii is sill more striking that the winds came from due welds rather 

from the octant corresponding to that point, more than half. the year; 
the summing up of that column being 557, nen 538 from all other 
points, embracing seven-eighths of the compas 

serve the remarkable contrast between is columns of west and 
east winds, the latter presenting only seventeen observations in the 

year! It is a well ascertained fact that westerly winds predominate, 

in the temperate latitudes of the northern hemisphere, on both conli- 

nents, But I cannot discover that in any other spot on the globe the 
winds blow — one bea 186 days, and from the opposite octant 
only six days in the yea 

Dividing tg into as seasons,” January, February and Decem- 

ber being ‘classed as the winter months, we have the following result. 

| N. | N.E.| E. | SE. | S 

Spring, A128 3 | 144115 
Summer, ] 2 3 41% 
Autumn, 19 7 5 16 | 33 
Winter, 68 | 16 6 | 82 |40 

Thus it.appears that the proportion of land winds to sea winds, in 
the several months, was as 

January, land winds 52 observations ; sea, winds 41 observations. 
31 53 February, 

arch, is 18 # 75 Z 
April, “ 13 sg eg 77 * 
May, &“ 5 6c “ 88 sé 

June, &c 4 “ ‘“ 86 sé 

July, 6c 2 “c “cc 90 “ 

August, “ 3 sf “ 90 ” 
September, ‘ 3 * a 87 “ 
October, “ 20 ss “ 73 # 
November, ‘ 24 ig “ «66 = 
December,, “ “ “ 54 " 
Grouping the months into seasons, and reducing the observations * to 

days, three observations representing one entire day, w e find in the— 
Spring, land winds 12 days; sea winds 80 days. 
Summer, es | Eias ts o..* 
Autumn, = 16 « 66 ‘To. 2 
Winter, = 4t « se fees 
Total, = 772 « ss 293. * 

In every month of ~ year the sea winds exceed = land winds, 
except January, when the reverse occurred. In Jan 1 

_ 
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_ By casting the eye over the tables, one is struck with the progressive 
increase of the sea winds after the month of January, and the almost 

The winds from N. and E. are always dry, and in winter cool. 
They are nearly always attended with a sky of cloudless blue. Those 
from N.W. to S.W. are cold and chilling at all seasons, and in summer 
loaded with ocean mists. But they do not often produce rain. The 
Coast winds from S. and S.E. are most conducive to rain, and they are 
always warm. ‘The course of the winds in relation to rain will be con- 
sidered under the head of rains. 

he force of the winds at different periods of the day, and from dif- 
ferent points of the compass, is a subject of some interest. It is rep- 
resented by figures, 0 indicating calm or nearly calm, la light breeze, 
2a moderate breeze, 3 a strong breeze or wind, 4a high wind, and 5 
avery high wind. The observations occupy three columns, for the 
forenoon, afternoon and evening. The mean of each of these columns 
for every month is given in the following table, and the fourth column 
Contains the mean of the three observations collectively, for each month. 

ioe 2 ag Fopendop, Afternoon. Evening. __ Mean, 

January, 1-21 1-45 66 il 
February, 1-45 1:93 1-07 1-48 
March, 1-68 2-24 1-40 1:77 
April, 1:55 2:32 1:33 1-73 
May, 1-77 2-61 1-61 2-00 
June, 1:85 2:80 1-92 2-19 
July, 1-66 2-97 2:19 2:27 
August, 1-45 2-66 1-77 1-96 
September, 1:48 2-38 1:28 17h 

tober, 87 2-05 “87 1:26 
November, "85 1:22 “70 *92 

ember, 37 b 1:07 1:25 

mae ABRs bi 6s 2-16 1-32 1-64 

The reader will perceive that the average force of the wind in the 
afiernoon was greater than in the forenoon, in ev oth of the year 
except By referring to my Philadelphia tables, I find there 
18 no uniformity in this respect, the morning winds being stronger in 
Some months and the afternoon winds in s 

hoon or afiernoon, in every month without exception. — F 
a remarkable progressive increase in the force of 

'$ the calmest season at both places, but summer comes next in the At- 
lantic States, then winter, and lastly Spring, which is the windiest sea- 

_ 800 on this side of the continent. _ 
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From May to September, inclusive, there is more wind at San Fran- 
cisco than at Philadelphia, but in the remaining five months, from Oc- 
tober to April, there is less. 

he following table is a summary of three daily observations, con- tinued through the year 1851, showing the direction of the atmospheric 
currents with reference to their comparative force. 

N. & N. W. E. & N. E.| S. & S, E, |W. & S. We 
POGEY CBD 5 hy cine tomy} 49 24 49 30 Light breeze, . , ‘ 86 39 88 146 reeze, ‘ > ‘ 69 5 36 335 ee oe ee 20 0 13 191 Highwind. .  , 2 0 2 29° Very high wind, . 0 0 3 I Se ete be 

he year. 
Much as is said of the violence of the wind at this place, I have never yet witnessed a wind in California equal to that which frequently attends 
a thunder-gust oran easterly storm of the highest grade in the Atlantic 

The high winds of summer are always wes terly, and without rain 
In the course of the year there were 169 windy days. On 123 of 

ridian, and it continued after sunset on 57 only. There were but 
twenty days in the year windy at sunrise. 

_ the sea breeze of summer, which forms the most striking trait of the 
climate of San Francisco, demands something more thana passing 9 tice, and will be reserved for another chapter, together with the subject 

is, rains, electrical phenomena, es ais 
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2. Remarks on the Winter of 1851-2 in Canada, §&c. ; by Captain 
-A., F.R.S., (from the Upper Canada Medical Journal, May, 1852.)—The following are extracts from the paper by Captain Lefroy : 

Comparison of mean winter temperatures for twenty-one years at To- 
ronto, Mr. Dade’s observations with the corrections down to 1840, 
being included. 

Taste IL. 

Nov. Dec. JAN. Fes. | Marog.| Aprit. er” of 
A.M.) Mn. /84.01.{ Mn. /84.m | Mn. /8a.m.| Mn. |8a.m Mn, |8 a.m. Mn. months, 

1880-1 2... |. veel eeelesss| es] 17-4/19-4] 194/155] 839/353 418/409] ..... 1831-2 ...., 83°4/35-0) 12°6/14-6] 19°0)21-0) 16-7|19°8} 28-0301) 88.0|39'1] 26°60 
1832-3 ..... 34-0/35°6) 28°7/30-7 25°5/27°5 14°6)17-7 23°9\26°9) 43°7|44°8) 30°37 
1833-4 1... 30°9/32 5) 28°8/30-8| 16°4/18:4| 27-3/30-4| 30-6/32-7 oe ube 31°48 
1834-5 ...., 33°5/35°1| 23°6/25-6] 20 5/22 5] 144/17 5} 27-2/29°3! 39-0140°1] 28-32 
1835-6 ...../ 84-0/35-6 21°4|23'4) 22-0/24-0) 10°9/ 14-0] 20-2/29°3) 37-2/38°3] 26-26 1836-7... 80°7|32°3) 23°7/25°7| 15°7\17-7| 19°5/22-6| 22-3/24-4| 87-0/38-1] 26-80 
1837-8 ...../ 85 37°83) 26°3|28°3| 25°4:27-4! 12°8/15-9| 32-2'34-3| 35-0/36-1] 29°88 1838-9 ...., eit oT El hiss bees eee Ret PGES OR Se ae ara wr caro 
1839-40 ..... 33°0/34°6 15°0)17-0} 26°5/29-6} 32-0/34-1| 42-3/43-4] 31-28 
1840-1 ...., 840/35" 22°3/24°3| 21°8/25°1| 18-2/22-6! 24-6/27-8 38°3/39-21 29°15 1841-2 . 34°1/35°3, 27-4/29-7| 24°7/27-5| 24:3'27-5| 35-9136-2| 41-2/43-0] 33-20 
ee aaa 814/33:1) 23-1/25-3] 26°6)2 11°3/15-0] 19°4/21-7) 39°2/41-04 27-43 1843-4 |... 31°7/33 9°5}30°6} 18°0)19°9) 241/273} 29-3/31-7) 45°6/47°6} 31°70 
1 oe ae 8|34-8) 27:2|28°8| 25°3/26.3| 24-0|26-8| 34-3/35-9| 41-4|42-11 32:45 1845-6 , 35°1/36-7/ 19-0|21°5| 23-9961] 167/20°8] 32°6|33-7| 43-4/43-9] 30-45 1846-7... 39-4/40°8 24°5/27-7] 21-9/22-9) 19°7/22°5] 24-6)26-7] 39-1/39°8] 30-07 

1847-8 ..... 37-4/38°7| 28-4/30-6| 26°2'27-8| 24-0|27-0} 26-8129: 40°7)41-3] 32°42 1848-9 .. |. oes /843),.. (29-6 18-5 20°C 3 -|89:'48 29°28 1849-50... -../49°3),.. .|26-9] 272/991 23-1/26-4] 28-3/29°6| 36-9/38-2] 32-08 
1850-1 ,.. -+| 36°5/38°7| 20-6/22-5} 22°2/25-6| 26.5/28'3] 80 4133-1] 40°4/41-5) 31-62 5-6 31-0 20°1|21:6| 16°7/18:4| 21-1|23°8| 25°7/27°8} 87°3|38-3] 27-10 
Mean .....|....135-7|....|263|....(934|.,..\a04 30% 41-0} 29°89 
It will be seen that the mean for the siz months compared is actually 

the lowest since ihe winter of 1836-7; and although slightly exceeded 
i severity by that winter and two earlier ones in the series, the di er- 
eNce in its favor is so trifling, both in that case, and as compared with the winter of 1831-2 that it might possibly disappear, if, instead of 
de cing mean tem eratures, from one observation daily, which in indi- 
vidual months leaves a liability to error to the extent of about one de- 
gree, we possessed it from observation. This remark does not apply 

6, which is said, however, to have been the most 
Severe in North America since 1779-80, and was decidedly more se- 

851-2. 

atacter, but this results chiefly from our having excluded October, 
and included ril. October 1851 was unusually warm and genial, 

having had a mean temperature of 47°-8, which is 3°3 higher than the 
Pt mah the same series of years, while April, 1852, has been one 

Coldest in it. oe) 
It is also rem rkable that the lowest mean temperature of the series 

does hot occur in any one month of the past winter, and is only ap- 

Proa by two, November and January: there was no individual 
Month in it nearly so extreme of its kind as December, 1831, January, 

. 
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1833, February, 1835, and February and March; 1843. The first of 
‘these is so very remarkable that but for.the privilége Mr. Dade has 
kindly given me of consulting his original journal, <I.should have sus- 
pected an error. It appears that in this year the cold set in on the 28th 

vof November, and with such severity that the mean temperature at 8 
A. M. for three weeks, from the 30thNovember to the 18th December 
inclusive was only 10°, which is lower than the ynean for the same hour og 
for any one winter month at Montreal. * . ; SE atte 

e may next refer to the meteorological winter, ar months of: De- 
cember, January and February: the mean of which is given in th 
following table, together with the lowest temperature at 8 4. m. in each 
season—the lowest at any hour, and the number of observations which 
indicated at that hour temperatures below zero, and from zero to 20° in 
the three months. ' as: 

No, of Obs. : No, of qo: Mean Lowest “eam Mans see? 

temp.| at 8 ,at any|B’low] Zer temp.| at 8| at any 
hour, | zero, A.M. | hour. 

1830- “ 
1831-2 . 17-8|/-200} « | 6 .| 22°9 |- 61/-11-0 28 
1832-3 .| 26°3)- «1 9 8: 
1833-4 . 26°5|- aie iy 
1884-5 ....| 21-9/-15°0) « | 6 
18 20°5|-20:0) “ | 10 
1836~7 -| 220/= 70) «<1 5 

1837-8 ....| 23°5)/- 20] « 1 
1838-005 80.15% Laer es 
1839-40, 25°2)- 8-0/-19°2| 7 | 8 1840-1 . 24:0/- 2-0\- s3} 1 :)} 21-3 -10°6! -14'8 34 
1841-2 ..../ 282) 23/- o-9! oO oS Ge. je 
(m) at 7 a.m. | | i24°36]. |: | ae ee 

to have been the most exceptional of the whole, and it may be men tioned in this connection, on authority of Mr. Paine’s observations a 
Boston, that the winter of 1827-8 was the mildest of the last twenty> seven, it is stated that the Hudson River did not close at all in that 
winter, 

the 3d, and in 1840 on the 6th December, but in most, if not all of 
these cases broke up again. This was not the case in 1851, when it w8 so solid that as early as December 18, the steamboats found it ws” 
to land their passengers at the edge of it, half a mile or more bey® 
that point, and at one time were reduced to landing them with gre fficulty and some danger, upon the south side of the Peninsula, Pf 

d the i tat beyond the 
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accidental circumstances and am uncertain criterion of the characte 

the one, the following memoranda on the subject may be interesting ; 
dates Sesto to. re atric from Mr. valu 

ma, an d for the subsequent’ years derived inn fro Se ee 
till 

_ first frozen, Bay opened. Bay first siasake 

cf 1833, April 4,} 1842, December. 1843, "April 23, 

33, ©1884, March 14,| 1843, 18,623 tas 

pois 1835, March 30,| 1844, Ae 
beng December 1, 1836, April 25, | 1845, “ ‘1s, 8, 

or ‘e 1837, “ °16,} 1846, « 15, 
“te : 14, 1888, */<2,| 1847, “ 26, 1848, March 31, 

Nags - 2889, is2 S 1848, “d 25, 1849, March 29. 
tes wig -) 1840, March 28,] 1849, «26, 1850, April 3, 
ae “ - 6,- 1841, April 12,4 1850, “ 18, 1851, March 24 

, 18, 1842, neste 14; nae . 138, 1862, April 17’ 

et the olisriags of those badly provided with fuel, food or Suliae 
following are a few examples :— 

Tassie IV. 

1851-9 _ ‘TEMPERATURE. | VELOCITY OF WIND. | IN MI 

as Below the L0W°St-|"Mean | Above the | Highest — 

elena oni SR i Mean. | aaah per peek, average, ogy 

m m ™m 

December 25, . 2.2.2.2... 10:00 | 162 |-148| 394 274 12°8 
ink ee 4°78 4 |= 32] 1058 4:38 16°1 
oo ee recede usay S085) BE 1:8} 12-27 6-07 170 

January 20, isevrsevengsf: OCW | 218 1-88) 194 673 178 
‘ ESL 137 | 21:2 |-106| 1017 344 188 

Ge Oe eerse cp sss| te | 288 |= 627 Tee 068 180 
AA ie A 677} 158 20} 7:59 085 142 
p28 RR & dsc ckeees 808 | 146 {- 06| 1026 452 141 

AF snaeis nose! 1075 119-1... 1701, 908}; Soh 4 48 

On every one “of these very cold days we have a hi igh +h wind. With re- 

gard to direction, the mean direction, and mean velocity for each of the 
above months, from five years registration by Robi 's anemometer, 

and the mean of the same months in the past winter, are given slow : 

‘este oak 1881-2. 
Sin os * Direction, Velocity. 

November, . . r SiN. “87, W. 37 N. 470 
December, . _93 N. ©. 620, WwW. 8N. 7:37 

January, . . . W.31N. 674, W.30N. 7-67 
February,. . . Wa39N. 6°65, W.16N. 6°42 

% W. 53 N. 6°45, W. 83 N. 581 
April,.. 4 N. 6:96, N. 23 E. 6°68 

m j é Pia 4 
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There was an unusual prevalence of westerly wind to December and 
February, of northerly in March, and of easterly in April, the other 
months offer nothing unusual, nor is the — of wind excessive in 
any “te month than December and Jan 

It does not appear from Table III, reat at very distinct alternation 
of mild rae severe winters is to be recognized i in the period cover 
the comparison ; on the whole, however, we find that of the last nine 

winters, six were warmer than the average, and, of the previous fine 

six were colder than the average ;—this latter period, again, as there 
reason to think, was preceded by a series of mild seasons, so that pe 
are some grounds for supposing that we may now expect a succession 

of the opposite character; but, it is evident, that a very cold winter . 
frequently occurs in a warm series, and a mild one in a cold s eries. 

this rule should fall in a warm group, although it will long be remem- 
bered by the old inhabitants of Canada, for the memorable black night, 
the 18th January, 1810, in which the temperature changed in a few 

hours from a high thermometer, with rapid thaw, warm and genial sun- 

shine, to the most intense frost, producing distress and devasiation ut 
paralleled in their recollection, ‘There are probably in existence some 
precise notes Pas on this remarkable occasion, but [ have not been 

able to hear of the 
3. Region of Paks Superior.—Dr. J. J. Biessy recently delivered 4 

lecture before the Royal Institution of London on the Ge ography and 

have room only for the following citations : 
“The chief staple of Lake Superior is native copper. For ages be- 

fore the appearance of Europeans in America, this metal was supplied 

rom hence to the Indian nations far and near. _The tumuli of the “4S 
sissippi, &c., contain the beautiful copper of this lake. Traces of an- 
cient mining in Kewenaw, Ontonago and Isle Royal are abundant, in the 
form of deep pits, (a la orl in one,) rubbish, stone mauls ammers 
wedges, and chisels of sa copper. aa a hative excavation near 

the river Ontonagon, wit a fe hundred years old growing over 
it, lately lay a mass of oe copper eighty-one tons in weight, part rt! 
fused, and resting on skids of black oak.” ‘ 

e miners, forty in number, are assisted by steam power. Silver ” 

always present, and sometimes in masses of considerable size. _ There 

a to weigh seven hundred tons. On the lands of the Minne- 

In 1851, sixteen hundred tons of copper were ‘shipped, value at 

Institution to test the t invention | 

r, for which Ave by the inve 

_ 4 A New Fuel—Some curious experiments have been m ee 

olytechnic resulia of, _ recen a 
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Mr. N. Defries. The invention coe in. the substitution of thin pieces 
of metal in the place of coals in fire-grates—which being acted on by 
a small jet of gas, itimcdiaely tebese red-hot, and emit a prodigious 
degree of heat. ‘The flame which is produced by the proper, but very 
simple management of the gas co-operating with the metallic lamine, 
gives the appearance of a brisk and cheerful coal-fire, and can scarcely 
be distinguished from it. ‘The heat can be regulated by turning the 
cock of the gas tube. There is no deposit of soot, no smoke, nor any 
of the annoyances which attend coal-fires, and the gas can, it is said 
be ae instanter, or the fire kept as low as may be con- 
venient. 

.. 5 Abstr act of Meteorological Observations made at Attleboro’, Mass., 
in lat. 41° 59° 22", long. 71° 22’ 45”, for the year 1851; by Henry RIcE. 

a 

wes __ Means of the Barometer.* {Means of attached thermometers. 
* cad 

Mowrms | $b be [ao] g| s27e | a tee 
| _ pa 2 a1 68845 < a 
eg es a | BS mR o = 

penny. 29-733 29- 3 29°751/29° Bl 1-69\99-747119-90119-90| 87 0 
February, 29-910 299 129-905 29°855!1-2'7|29°904441-18|/48-82| 52°25 
March, - . .|29-760129 769207 760 29 773] 96'29°790149'13}57-97| 60°96 
Lpril, ....|29 625)1-05,29°695151'10}56-90) 59-00 | 6 
Ry, .. ..|29°795 29-806129-794'29°791| -79129-796456-3160-80| 64-40 

@, «....|29°784/29-747|29°731 29-726 65) 29°74416 1-96 63:50] 67-90 
mys. . 28 688 29°687|29°635 29-668] -60/29°663469 0| 74-3 

gust, . ./29°791 29-807|29°796 29-790] *53)2971 96462: 70165-90| 70°40 
eptemb’r, cert 29°877/29°858) “7 0) 6757 
ctober, . .|29°736|29-75 Sanh ish 29-728] 1-04/29°789157-90/63-90| 66-90 
viet Sea A 72712 54/29 647 1°50/29°68 60015 47 52°63 ststs 

ember 29°753'2 29195 29°78 3] 1-08}29°78443-60)48°80) 49°90 
Ann. mean [99-761 Hallion 29°756,29°745| -99[29°760)53°75 158-23] 61°98 

Means of External Thermometer. . 

Monrus. ; é : ‘4% 
Be} apap bey bat gigs! Fe 

SAK te Bobo Q a eae ego: aged age fT Oe ee 
January, .,..| 21-06) 98-00 3693 8220| 290) 63 | -8 | 55 | 81 | 26 

bruary, ...| 26-16) 81-18) 38-2 | 36°57| 82°78} 61 | -6 | 56 | 8 | 16 
sss eus| 29°86] 39°46) 45°28] 4453) 4017) 66 | 12 | 78 | 14 | 81 

teense. 86°67) 48°37) 53°77} 5230] 4780, 43 | 23 | 66 17, | 24 
ot ole 45-70 59°56, 67°56) 65°47| 5958} 55 | 31] 86} 5] 28 
Peers 52°77, 68-00) 74-20] 75°40, 6759] 61 | 87 | 98 | 7 | BO 
teesee.| 62-27) 75-88) 81°10) 78°66] 73°92} 49 | 46 | 95 | 29) 17 

ugust, 65... 55°70) 70°80) 79°37) 78-10} 70°93) 48 | 44 | 92 | 8 8 
tember, ..| 51-26) 62°78, 71°46, 69°83) 64:08) 60 | 31) 91 | 2 il 

October... 44-90| 56-30 63-90 60-70] 56-45, 49 | 30 | 79 | 27 | 12 
ovember, ..! 30-40| 3613 43-03) 40°00] 37-39, 42 | 16 | 58 | 11 2 

December, . .. 19°03| 28°65) 31-90] 27°42) 26°52) 57 | -4 | 53 | 26 | 31 

1_Ann. mean, /39557 49 962 57-167155/000:50484) 106 | | 
The warmest day in the year was the 30th of June, the mean heat 

of which was 87:5°; the coldest day was the 3lst of January, the 

of which was 2-5°. 

* Altitud ter at Providence 175 feet ;—diameter of 
eral een panne eat ie barort cer have nt been corrected for tem- 
perature, sea-level or ca entire range of the 
Se Year was 171 inches, 
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Clearness, from 0 to 10, {Winps.—No. of times the wind was observed to be in the 

o 7 ; 

— b4 (a) ew nels |s® s. |sw.| Ww. | NW. 
5 < a a | 
7 eS oe x | ' t 

January, ... pa B41 61/54) 14/ 8) 2/ 8) 19] 23 | 98) Sf 
February, ....43| 47/44/47114/ 6| 8] 6| 29] 10] 17] 27 
March, . 5.54. 47 | 58} 41| 44) 13 | i4|°3| 4} 26] 17 | 12 
April, ss...) 55 | 63) 46/48)91 | 27) 6) TI! 18 5 | 11} 25 
AT acca wale (63) 47) 431461151101 6| 8| 34| 17] 18) 2 

ale scat sc. (591 70/65/64) 14) 7] 4] 6| 29| 15| 25] 2 
3 pe 157 | 55) 43) 50713 | 121 8) 2] 31} 30] 17) 16 
august; .. .2u) 60 | 64/ 58 /55)138; 6) BS) 8} °36 | 24) 18) 87 

September 57 | 61} 57/61], 32) 10); 7] 6} 29 9| 15} 12 
Octobe 477 | 55) 48) 541.13). 7 |.6123) 28] 14] 14] 29 
November, ..| 51] 46) 43/40]21/ 5) 1) 5 71.17 118.) = 
December, ...! 58 | 62| 53/58} 9/| 3/ 1) 8] 12] 17| 12) 62 

| 58 | 56 | 40) 524192 [110 | 45 | 76 [207 | 198 | 192 | 360 _ 

As a Meteorological Register has never before been kept in this 
town, | am unable to compare these results with those for any previous 

ears. The location where the above observations were made, is at 
North Attieboro’, on the Boston and Providence turnpike, twelve miles 
north of the latter place. - 

The robin, (‘Turdus migratorius,) blackbird, (Quiscalus ferruginevs), 
and bluebird, (Sialia Wilsonii,) appeared Feb. 24th; wild goose, (Anser 

season,” March 25th 
The elm, (Ulmus americanus,) in blossom, April Ist; cowslip, (Cal- 

tha palustris,) 6th; anemone, (Anemone nemorosa,) 10th; skunk cab- 

bage, (Symplocarpus foetidus,) 20th; wild columbine, (Aquilegia cana 

creeper, (Bignonia radicans,) June 3d; spider-wort, (Tradescantia vil 
ginica,) 5th ; common locust, (Robinia pseud-acacia,) 10th. ‘ 

There was a display of the aurora on the evenings of the followi#g 
days, viz., Jan, 19,21, 23; Feb. 18; March 23, 29; May 1; Sept. 6, 
8, 16; Dec. 19, 23, 29. ee 

6. Nees von Esenbeck, (from the Phytologist, a London botanical 
Journal, No. exxx, March, 1852, pp. 465-467.)—-_W find ed o =) = o e. is) Qa C} 

sented, continues: “ This mark of respect towards one of the 
classical and distinguished botanists of the age, who during @ 

= 

series of years has contributed vastly to the celebrity of the 
will be hailed not only by its own members, but by every lover 

highly credita 

a 
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to the journal in which they appear, and the writer from whose pen 
they issue, and cannot but comfort the illustrious philosopher to whom 
hey refer. 

von Esenbeck was suddenly suspended in his functions as Professor in 
the University of Breslau, and reduced to cireumstances of the most dis- 

tressing nature. An excuse for this arbitrary act, however, was thought 
n ; 
ee s despotism is never in want of ments, howev 

Sophistical, to give a coloring to its proceedings, a domestic misfortune 
tthan a f senbeck’s former life was 

: loss of his situation has exposed him, Naturalists of eminence 
are, we understand, selling portions of their collections, in order to give 

the proceeds to the illustrious savant. We ourselves have been re- 

qnesied by several of our correspondents to open a subscription for his 
heut, and we are only too glad to e mbie medium by 

Which that great and good man may be benefitied. Having obtained 
Permission from M. Nees von Esenbeck himself, we are ready to re- 

— It would be trifling with the cause we are pleading, were we to at- 
tempt to write a panegyric upon a man so unfortunate. A person who 

is eighty years of age, and in want, not only of the mere comforts of 

but the ba 
and all he possessed to the advancement of science, is indeed 

Worthy of consideration. _ Entomology, ornithology, botany, and many 
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other branches of learning are indebted to him for some of the most important additions. He has always been ready to assist others when- 
ever he was called upon; and there are many naturalists in Great 
Britain who have enriched their volumes with his labors. As a teacher 
he has done an immense deal. His lecture-rooms were always ee 

d 

charming. There are few who have ever seen him on the platform 

raised natural science to the 
names of Jussieu, DeCandoll 
living ones, stand preémineni, 

ave also been requested to prepare an address, and now have 

rank it now holds, and in which the 
e, Goethe, and Link, not to mention any 

the delivery of the document we will cause the names, arranged alpha betically, to be printed in some of the Journals of the widest circulation 
broad. 

TO M. NEES VON ESENBECK, PRESIDENT OF THE L. cs ACADEMY OF 
NATURALISTS. 

PE ee See Ee so eet 

tive of such invaluable resulis to Science. It falls f few to make, at an advanced a e, those treasures available which a lil 

pathy is the consolation we can offer; and we declare that, uoinBUe enced by the slanders with which mali nity has overwhelmed you, ¥° 
still remember your name with gratitude and respect ; and, deaf to es with which envy and haired hay 
ere 

pes Pe id 

is ae 
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upon you as the great philosopher who has raised for himself in the 
field of science a monument, which neither the violence of parties nor 
the lapse of time are capable of overturning. 

[We have received also an advertisement of the Herbarium of Nees 
von Esenbeck, which is on sale, from which we cite the following.— Ed 

_ The Herbarium includes about 340 volumes, besides 57 volumes 
In duplicate. It is arranged in the main in accordance with Lindley’s 
Natural System of Botany, 2d edition. The value of the whole is esti- 
mated at 12,000 rix thalers, or about 30 rix thalers per volume. The 
whole number of species included is between 34,000 and 40,000, and 
each volume contains between 100 and 120 species. The species are 
from all parts of the world, Asia, the Indies, New Holland, Tropical. 
America, &c. 

List of the volumes and their contents.* The price is given in rix 
thalers, each worth about 72 cts. 

No. of — Price in 
vols. Thaters. 

1. Ranunculaceae, . 
8 2. Magnoliaceae, Winteraceae, Anonaceae, Schizandraceae, 

Diileniaceae, Myristicaceae, 
8. Papaveraceae, Fumariaceae, Nymphaeaceae, ........ tees 4. Umbelliferae, ..... 
5. Araliaceae, Saraceniaceae, Grossulariaceae, Brunoniaceae, 

Berberideae, Pittosporaceae, Vitaceae, Olacaceae, Franco- 

ee) 

ciferae, .... 
10. Aceraceae, Tern stroemiaceae, Violaceae, Sauvagesiaceae, .. 
11, Capparidaceae, Resedaceae, Moringaceae, Droseraceae, Fran- 

keniacea, Passifloraceae, Flacourtiaceae, Bixaceae, Gutti- e, 

ferae, Hipericaceae, 
12. Sapindaceae, Aescula 

naceae, Linaceae, 
ceae, Polygalaceae, Vochysiaceae, Elati- 
Hugoniaceae, Chienaceae, Cistaceae, 

Reaumuriaceae, 1 
18, Sterculiaceae, ., oe 1 60 
14, Malvaceae, ..,. : 1 

= Elaeocarpaceae, Dipteraceae, Tiliaceae, Lythraceae, Melia- 
sa ‘i ceae, Cedrelaceae, Humiriaceae, Auran Spondaceae, 16. Rhamnaceae, Chailletiaceae, Tremandraceae, Nitrariaceae, 

Durseraceae, ‘ 
1%. Euphorbiaceae, : + 

18. Empetraceae, Stockhausi , Fouquieraceae, Celastraceae, 
Staphyleaceae, Malpighiaceae, ......- o- 

16, Sileneae, Seeds } . 120 

Loe oh ee <a ee 

PPT irc Se EE AG iF ose oe RN 

Oo a ; Georg: D. C., (care of Professor Jo} Sips Alp oats eorgetown, 

# 



< 

144 Miscellaneous Intelligence. 
at, ate 

22. Geraniaceae, Balsamaceae, Oxalaceae, 
23. Sanguisorbaceae, Rosaceae, FEF Tit SOV wed 

e: Ge Rubus, — 
25. Pomaceae, : 

‘ e, 
27. Conaraceae, Chryso sobalanaceae, Calycanthaceae, Baueraceae, 

oniaceae, Saxifragaceae, Crassulaceae, ............. 
28. Amyridaceae, Adtacardinceal Cupuliferae, Betulaceae, Sce- 

paceae 
29. Urticaceae, Semcehstecens pina ith 
80. Ulmaceae, S: Secamese ene eM yriereenn Juglandaceae, ented 

riaceae, Datiscaceae, Saururaceae, .........sseseeeeees 
81. Pi ae 
32. Salice Platanace: 
$3. Callitrichaceae, ert Regist Elaeagnaceae, — 

Ap ieee Aquilariaceae, Proteaceae, . 
34. La Oy antes pe Se 
35. Illigeraceae, Cassytaceae, Penaeaceae, N: whi pater Ari- 

WINS CFs. ee Seas aa wake cbt Perri eee ty: 
36. arantaceae, 
37. Chenopodiace &, Teteagoniacons, tbe eninge ree 
38. Polygonaceae, Pelives tagi ; 

Menis sspermacene, Hretiaece, fo 005i... oes née ccc c 
39. ae Thascupadsas, Misi Vacciniaceae, Epacri- 

daceae, 
40. Primulaceae, Myrsinaceae, .... bis 
41. Convolvulaceae 
42. Sapotac e, _Ebenacene , Styraceae, Aquifoliaceae, Nolana- 

ceae, aceae, Polem oniaceae, Hydroleaceae, ....... 
43. hoe erage yao panulaceae, Stylidiaceae, Goodeniaceae, 

Scaetolaceae, i vvca sisca ni b5.00-6 480s ee ok 
44, Cinchoraceae, 
45. Caprifoliaceae, . 
46. Galince wee es : 
47, Com 

(2000 Species.) 

48. Dipsaceae, Valerianaceae, poh gco Plantaginaceae, 
Globulariaceae, Salvadorace : 

49. Plumbaginaceae, Hydro iiiy ase Cordiaceae, Ehretiaceae, 

50. Labiatae, 
51. Ve 
52. Lentibulariaceae, Serephulariaceae, 
53. Orobanchaceae, Gesneriaceae, Sesamaceae, Selaginaceae, .. 
54. Verbenaceae, Myoporaceae, Stilbaceae, 
55. Bign eae, C Pe 
56. Acanthaceae, 
57. Solanaceae, gore 
58. Gentianaceae, Sigeliace: 
59. Apocynaceae, Anclopindadiac Loganiaceae, Potaliaceae, 

Oleaceae, Jasminaceae, eS 
60. Gnetaceae, Cycadaceae, Coniferae, TOEAOORE. So ig esas 5 
61. Equi e 
62. Scitamineae, Marantac eae, Musaceae, Haemodoraceae, .... 
68. Iridaceae, Bromeliaceae, Hydrochaeraceae, | ieee seeseeets 
64 Orchidaceae, Vanillaceae, 

et 

1 
6 
2 
1 
1 
1 
2 
9 
5 
1 

1 
2 ca 
1 
1 
2 —. 
2 . 
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; No, of Price in 
vols. Thalers. 

67. Commelinaceae, esas ceae, <Alismaceae, Phil laine 
Smilaceae Dioscoraceae, Roxburghiaceae, ee 
Crlaabisees, Jutawens wie 1 

68. ae, Acoraceae, Typhaceae, Fluviales, Juncaginaceae, 
NN ae aes ss 5 5 1° 

69. Glumosae, includin ng Gramineae, 46 vols. Cyperaceae, 21 
qf vols., — e, 5 vols, Junceae, 2 vols, ..........55. sx Jd 2400 

midis Pilsson aa. 1 
il. Filicales or ‘ae 

500 Species. 
72. Cellula) sie 84 2400 

Besides 57 packages and 30 volumes in Duplicate. 

APPENDIX. 

i 
78, The Wallichian collection of East Indian PADIS, 6 x0 +50 9 540 
74. New Holland plants by Preiss, RR 

Il. 
15. Sieber, Plantae insulae Tri Mitatis, ©2006. 6s. cece sss cess 2 60 
76, Sicer, Plantae insulae Mauritii, 2 60 77. lantae 2 120 
78, ane Brasilienses still undetermined, 1 60 49. Plan daca 1 30 80. Plantae Wightian 5 1400 

(Acco' aie to the Catalogue 2403 Species.) 
84. Plantae Javanicae, still undetermined, 8 180 Oe, ck 1 60 
86. Plantae Javanicae mixtae, 1 60 
87. The same in large form, 1 30 
88. Florula Zeylani » 2 10 
89. Plantae Aby . 1 20 

Plantae Novae landiae 1 80 | 
91. Plantae exot ixtae, indeterminate, 1 60 
92. Plantae aliquot Florae mixta q 20. 
9 a Vilne 1 2 
ee MMR Teale 31 i uk eC ye cales tess es 1 5 
95. Florula “Sep ies 1 1 

1. Prices of Microscopes made to order, by L & W. Grunow, 
Opticians, 54 Pacific street, Brooklyn, L. 1—No. 1. Large compound 

‘croscopes, mounted on a stout brass tripod box and uprights; body with 
quick and slow motion: ; 2 corrected Huyghenian eye- pieces and 4th 
inch object-glass ; the moveable stage is 4 inches square, the concave 
Mirror is 8 inches diameter, $105. 

No. 2. same size instrument ee on a Japaned cast-iron 

2 all dimensions and actions same as above, $85. 
A solid upright Merge ie | case for do, * 88 5 of cherry-wood, $7 
No. 3. Instrument No. I, smaller size, stage 3 by 4 inches, concave 

Mirror 2 inches eesanae: 85. 
No. 4. The same size instrument, with Japaned cast-iron stand, 1 

€Ye-piece and 4 inch object-glass, 
~ : to with plain stage, 340. body, $35. 

. itto slidi to the bo 
id uprig ee -wood for No. 3, 4, 5, - 6, $5-6. 

Szconp Sznres, Vol, XIII, No. ag 1852. 
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No. 7. Portable achromatic compound microscope for travelling, 
mounted on three folding-legs, with quick and slow motion, the move- 

able stage is 3 by 4 inches, concave mirror, 24 inches, ~~ 2eye-pieces 

and 4 inch object-glass, packed in a flat mahogany ca 5. ‘ 
. 8. Best single microscope with all iinproveniearg 4 object- 

glasses, varying from 1 inch to $ inch, packed in a small flat mahog: 

any case, to the top of which it is mounted when in use, $40. be 

No. 9. Ditto, simpler, with the same powers, $32-35. oe 
A small compound body with L eye-piece, and 4 inch-object glass, 

is supplied with No. 8 and 9 additional, $15-20 
All accessory instruments and apparatus, as "well as additional ob- 

ject- — and eye- piec es made to order at moderate prices. 
ssrs. Grunow’s instruments are in mechanical structure unsuf- 

eee — 

. American Association for the Advancement of Science.——The 
seed meeting of this Association will be held at Cleveland, Ohio, com- 
mencing with the third Wednesday in August (Aug. 18). Professor 

Peirce of asad; is President for the session and ensuing year 
9. Gold of California.—The total shipment of gold from San Fran- 

cisco for April, 1852, was $3,419,847, for March, $2,549,704. 

VI. Bretiocraruy. 

1. Steam-Boiler Explosions : Memorial of Samuel Guthrie, a Practi- 

cal Engineer, submitting the results of an investigation made by him into 
the causes of the explosion of steam-boilers. 32d Congress, U. 
Ist Session, Senate, No. 32, Miscellaneous. Pi is an excellent doc: 
ument, from an experienced man, who makes no pretensions to being 
more than he is, a skillful practical engineer. Mr, Guthrie has de 
voted many mo onths to a careful investigation of all the causes of dis- 

Pewee CEES 

after eer had exploded. We need not dwell on the preéminent impor 
tance of the adoption without delay of certain and efficient means 
wrediee class of accidents which no warning from past experience not 
check of existing laws have prevented from ge heal 2 with the rapi¢ 
extension of our immense i inland commerce. In ou 

? 

ards and penalties, would reach the difficulty and _ totally pre 
these frightful necidenis so destructi e to human life ‘a carefl 

atin ip of the principal causes tending to produce expl one 
of steam-boilers.— ist. Using iron of an improper ESR DaPSaf or that 
an anietiar quality, i in the construction of boilers ; also, the r quent 

cast-iron in steam and water PIRAPs and parts of ae A 
2a. os boilers defective in for workmanship, ineffectuallf 

lted or fastened ; and also meine en weakened by age or us? 
oyment of i t, reckless, or pipers ep cil 
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4th, Using in the construction of steamboats, boilers, engines, pad- 
dle wheels, and machinery, without proper regard to the relative pro- 
portions which should exist between the different parts of the w 

th. Using inefficient or unsuitable pumping apparatus, and not pro- 

viding for free and open passages for the water to the boiler, and af- 
terwards for the exit of steam to the engines. . 

6th. In not providing a suitable or a sufficient number of safety-valves 

8th. Want of competent and faithful inspectors, clothed with suffi- 

gulate the conduct of engineers, and the manage- 
gement of engines and machinery, with power 

to establish a limit to excessive pressure, within the capabilities of the 
boilers to withstand it. 

. Want of a board of supervising engineers, whose duty it is to 

exercise a general supervision over all boats or vessels navigated in 

a landing, or when the engines are not in motion. 

_ He then proceeds to enumerate the remedies proposed, the most 

Important of which are the organization of a Board of Superintending 

entirely safe in each case, and beyond the control of the 

the boat. Also, a system of signals conspicuous to all passengers, 

hich by an automatic and certain mentor will ann ance, - 

water,” “ water getting low,” or “ water dangerous,” as circumsiances 

i 
m safe,” or “steam dan- 

be hoped 

n 
sion of a similar character to that proposed, who 

reported to the Franklin Institute at the request of the U. 8. gov- 

erament—Prof, A. D. Bache, reporter. What now remains is to de- 
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vise a system of safety, and the laws and provisions needed to secure 
its adoption, and constitute a ano board of Engineers, with power to 
carry the law into efficient operation. a 

Records of the Sch rg oe Mines and of Science applied to the 
Arts. Vol. i. Part 1; being Inaugural and riod: Lectures to 
- oe for the Session, 1851-52. Royal 8vo. pp. 1 London, 

1852. —It is well known that the Museum of Praetical See sed Geo- 

ment of the Ordnance Survey. This was in 1835. In 1845 the pres- a 
ent liberal establishment was decided on, and without reference to ex — 

pense, the museum building was erected with abundant accomm 
for its collections, lecture arid research’ rooms, and an ample Chemical, — 

Laboratory. The volume before us contains the inaugural discourse by : 
the President, Sir H. De la Beche, in which. a view of the inception, 

progress and prospects of this institution is given, with many facts and 

reasonings, having for their object to show the national and perma- 

ent importance of the institution. It is needless to say that this 
inaugural is marked by the high character which — to all the 
ee of we0s Nestor of British geology: 

ance of Special Scientific Knowledge to the Practical Metallurgist; 
by John Percy, py rp R.S. These discourses are eminently worthy 

ence Sieg yr “Ser 1852. Edited by Davip A. Weuts, A.M. . 
pp. 408. Beaten, 1852. Gould & Lincoln.—This is the third pear bbs 
ume of the “ Annual,” we have had the pleasure of noticing, Covel! ng 
the wide range of Mechanics, Useful Arts, Natural Philosophy, Chemis- 
try, Astronomy, Meteorology, Zoology, Botany, Mineralogy, Geologys 
Geography, and — it is remarkable how much the editor has 

. been able to compress within the limits prescribed to each subject. 

the United States with any former year of our om no doubt me? 
entertained that substantial progress has been made in all department 

_ of science. Among the signs of this advancement, we amie pay on 
_ fact that this annual has found so great encourage ‘tinued for three years unt il ne my now roger peat sn ae 
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4. A Handbook of Organic Chemistry, being a new and greatly 

enlarged edition of the “Outlines of Organic Chemistry,” for the use 
of studenis; by Writu1am Grecory, M.D., F.R.S., E., Professor of 
Chemistry in the University of, Edinburgh. 34d, edition, corrected and 
much enlarged. pp. 532.- 12mo. London, 1852, Taylor, Walton & 

now well worthy of its-present title. The author has taken great pains 
in bringing the work fully up to.the present highly advanced state of 
the science, i. e., to the close of 1851. - 

4to monthly numbers of 24 pp. Edited by Juxivs W.. Apams, Civ. 

ed, 
6. The Naval Dry Docks of the United States; by Cuas. B. Stuart, 

Engineer-in-chief of the United States Navy. 4to. 24 fine engravings on 
x 852. C. 

ments of American skill and science are worth of the vindication 
Which this work supplies to the distinguished gentlemen of this profes. 
Bits the United States, who have devoted their talents to our great 
works of public utility or defense. E 

his work is divided into two parts. The first describes the Gran- 

our present purpose, and we will only add the hope that the success 
of this fine publication may be such as to induce our distingu 

eo ee 
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author to undertake the treatment of other departments of our public 
works in the same elaborate and thorough manner. 

7. Graham’s Elements of Chemistry (2d edition.) has been issued — 
from ve ee of Blaneha ees & Lea, edited by Dr. Br idges. It is only 

aati 
treatises on chemistry in our language, and Dr, Bridges’ editorship 1s 

a guarantee for an accurate re-production of the English edition, He 
has also added valuable ee in correction or extension of the text. 

he Assay of Gold d Si ver Wares: me coe of the laws 

interesting anda same accurate inform 

. Lectures on the Results of the Great Exhibition delivered before 

the Society of Arts. London: David Rouge. 12mo, (sixpence eac ch.) 
—We have already* presented the lectures of Prof. Whewell and of 

Dr. Playfair to our readers. ‘There have been twelve of this series in 
the gee order :— 

v. Dr. Whewell, Master of Trinity: The general bearing of 
the Exhibition on the Progress of Art and Science. 2. Sir H. De la 
Beche: Mining, Quarrying and Metallurgical Processes and Products. 
3. Professor Owen: Animal Raw Products used in the Arts and Man- 
ufactures. 4. Jacob Bell, Esq., M.P.: Chemical and Pharmaceutical 

Processes and Products. 5. Dr. Lyon Playfair: On the Chemica al 
Principles involved in the Manufactures shown at the etary as & 
seo of the necessity of an Industrial Education. 6. Pro ssor Lind- 

: Substances used as Food. 7. Professor Solly: On = > Vegetable 

Sidasiboes used in the Arts and Manufactures, in relation to Commerce 

generally. 8. Professor Willis: Machines and Tools for working in 

Metal, Wood, and other Materials. 9. James Glaisher, Esq. : Philo- 

ping, particularly Life-Boats. 
These of course are of u ineaae interest. Some of them are well 
a of the subjects discussed, others are less happy. 

Course of the History of Modern Philosophy ; by M. VictTo® 
Bi anti tip ee by O. W. Wicut. 2 vols.,8vo. New York, 1852 
D. Apple —We can only announce the appearance of this — 

sentaalcsinay of the eminent French ot that a issued in hand- 

Pi nMbat Surgery and srs Paring: Pan I. 84pp., 8vo, wi 
26 stee! engravings, by M. J. Léveillé. New York, 1852. H. Bail- 
pions cb ai — plates colored, $3.00, plain, $1.75. nrte he . 

* Vol. xiii, p. 352. 
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also the various processes or modes of operation with different parts of 
the human body in all their details. The = is designed to serve as 
& companion to the ordinary text-books of surgery. 

12. Lectures on Histology, delivered at the Royal College of Sur- 
_ geons of England, in the Session of 1850, 1851.—Elementary Tissues 

of Plants and Animals; by Joun Quexerr, kde Conservator of 
di 2 18] . 

by 159 wend-cute; London and New York, 1852. H. Bailliére.—Mr. 

Quekett, whose work on microscopes is well known, has embodied in 
his Lectures on Histology, a large amount of micro scopic research, 
original and selected; and the abundant illustrations care fully made 

nder the work a highly useful one. It treats of the microscopic struc- 

wood, nuts, leaves, fruit, cartilages of different kinds, &c., are repre- 
sented in detail. The work is a valuable companion to the rr en 
directing the observer to many things of profound interest in the c 
Monest objects around him, ue study of which may afford sodstait 
eae - rational amuse 

c Lea: the Fossil Foot-marks * = Red Sandstone of Pottsville, Pa. 
Cm ley "Trans mat Phil. Soc., vol. x.) 14 pp 4to, with 3 lithog. 

: On e Red ee. ne 
atio 

et o6 ana he Wilkesbarre © 
and 4 pp. 4to, het sy 4 ie og. plates, Philadaphi, 1852, (From Tole. 

Acad. Nat. hess vn 8, vol. ii, some ig ead May 
. Isaac Lea: opsis of the amily of Neindes ’sd edit, greatly enlarged and B 
se on HS By g ig 3 

eee oss ae 
& 

Species in the Families Uni gid: “Colne elaniana, (Rend before the 
Amer. Phil. Soc, and onliieadty published ry it “transac oe gee vy. 62 pp. 4to, 
With numerous plates. Philadelphia, 1852. ted for the 
The power: memoirs here enumerated id gwar too ue "for any mention 

i that of giving their titles, 
8. W. Ruscuensercer, M.D.: A notice of the Origin, Progress and Present 

tt a of the Academy of Natural Sciences of Philadelphia. 78 pp.8vo. Phila- 

tg AND METEOROLOGICAL Mma ae at the Cape of Good Hope. 
Lieut.- a7 a ° * o = © = e Ca) = 

ie 

A 
gg ° oT fe) 

P 4 
8 o S Sag =] So ee o n i= Bo 3.92 =] co iS Qu. g 

0 
8 Quadersandst birge oder Kret irge Aland, von Hanns Br 

Cuvms; 294 pp. Sve, with 12 lithog. plies. Freer, 1849-1850. 

Quaderg irge, oder die Krei n Sachsen, Ge Preisschrift 
von “he  Bacxo Geinrrz, Dr. Phil. im peau "44 pp- 4to, with 1 colored —_ 

Leipzig, 1 
Firicintes birges und rigenciy sonst des permise decline 

Systems in Bailten itd or tet 8 ted aye ge von Gursrer. 4to, Heft i i, 26 pp. 

bacn ha Drew plates of fossils, and Heft 1i, 30 pp. with sections and 11 plates of 
and Se 

della Toscana dei sets org Cav. Paoro sang eG. 

Menno, Hip bon eg 
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Coal—p. 175. Note on the foewanly Bs Kneeland.—Observations on the 
measures of 8 : 

ROCEEDINGS OF THE ACADEMY oF NaTuRAL Saeen a recy vol. vi, 

a 
Riacien of A space from N sole sage distinct from 
as observed by Desmoulins and Duve and the name H. ca 
Desmoulins to be retained; J. Leidy. as roides ohioensis from near Sha 
town; Dr. LeConte—p. 54, Note on the periodic city of the Fami 

— C,; herill 
linois referred to o e 3 of the Procee 5 il eConte.—p. 59. Fo 
wat of Nebraska fecrecirial and not aquatic, with the names of the species as they 
should stand; J. Leidy—Red Snow Soca ae ele s) from the Arctic regions; — 
J. segs 60. New Birds from Texas of the sched i ser? a 

n inti); 8. We "Woodh —p. 6 Swains, (Vireo atricapill Z. Cassinii) ; on Car- 
podacus frontalis, Say, and descriptions of a new spec mak the on "gents 
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ANALYTICAL LABORATORY. 
Attached to the “ Department of Philosophy and the Arts,” in Yale College.} 

NORTON, 
Prokesen, of Scientific Rehexlare. 

B. SILLIMAN, Jr, 
Professor of Chemistry Applied to the Arts. 

W. JL CRAW, 
First Assistant, 

Tue course of instruction in this Laboratory is now falty organized 
and all practicable facilities are afforded to the students. ‘I'he Sessions 
correspond with those of the College, commencing in January, May and 
October, and continuing about three months each. Instruction given in 
parodia, and in general Analytical Chemistry, both Organic and 
Inorgan 

Fosiactiod is afforded as far as practicable in certain branches of Ap- 
plied Chemistry, and particular attention given to fitting Students as 

ss nae 
> reagents, glass, porcelain, alcohol, cee “i platinum only e xcepted. 

_ The only extra charge is for breakage. ms $5 per week or $60 to 

Lectures on aS yore by Prof. Norton, during v winter 

a “sate N, Jr., will attend to the duties of his department during 
term. 

eae on Geology, Mineralogy, Elementary Chemistry and Natural 
Philosophy, also accessible. 

3 erates © and investigations of all kinds promptly attended to on rea- 

College, ‘New Haven, January, 1852. 

CIVIL ENGINEERING SCHOOL. 
DIRECTED BY VICTOR BEAUMONT, C.E., 

GRADUATE OF THE SCHOOL OF ARTS AND MANUFACTURES, PARIS, 

Tue Course will las o years, during which instruction will be 
given in all T ear re Practical branches connected with Civil 
roc eee ing. 

The terms begin Ist September, 15th November, Ist February, and 
15th Dae For references and particulars, apply at the School, 650 
Houstcn street, New York. July, 1952. [3t] 

HASKELL, MERRICK & BULL, 

Importers and Wholesale Druggists, 
o. 10, Gotp Street, New Yor, 

Have recent! y iia an assortment of pure Reagents and rare 
Chemical Preparations from one of the most reliable sources in 
Germany ; also Bohemian Ges Berlin and Dresden Porcelain 
Ware suitable for chemical purposes, and a variety of Chemical | 
Apparatus, to all of ona the attention of the scientific publi is 
Fequested, New York, August, 185 

es oe _" 
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For Banks, Bankers, Insurance Companies and 

Public Libraries. 

THE BANKER’S MAGAZINE. 
MONTHLY, $5 PER ANNUM. 

The Seventh Volume of the “ Banker’s Magazine and Statistical 

Register,” will be commenced with the Number for e duly, 1852. ‘The 
aim of the Editor will be, as heretofore, to furnish,— 

Ist. Bank Statistics of every State in the Union, in a condensed form, 
with comparative tables of former 

‘2d. Late and Important Banking Decisions and Banking Information 
poy the several States. 

. New Laws of the States respecting Banks, Banking, &c. ! 
ni Able Reports upon Currency, Coinage, Gold and ‘Silver, Euro- 

pean and American Banking, &c. 

The following works will be entrant in _ 5 tae age volume of the 
Banker’s Magazi 

I. A Manual for Notaries see containing the substance of the - 

Law of Bills and Notes; with forms of Protest and of Notice of ve 
test, &c. 

i. A Digest of the Decisions of the Higher Courts of New York, 
Massachusetts, and Connecticut, upon the aulieete of Banks, Bankio; 
Bills of Exchange, Promissory Notes, Usury, 

Ill. Lawson’s History of Banks and Bale ~{Cantluiled ) aa 

Copies of the Third, Fifth, and Sixth Volumes of this work can now 
had,in substantial bindi — containing the following useful works for 
bank officers and bank director. 

A Cuma s Practical Teas on Banking. From the last Longdoa 
edition. 8vo. pp. 470. 

Il. New Manual of Gold and Silver Coins, &c., by EcxreLDT and 
Dv Bots, Assayers of the United States Mint. 8vo. With sixty-three 
fine Engravings of recent Coins. $1.00. q 

lil. J. R. McCuttocn’s Essays on Money, Coins, Bullion, Seigno™ 
age, Banking, Currency, &c. 8vo. pp. 200. $1.25. 4 

IV, The Banker’s Commonplace Book. Containing A. B. Jonson ke 
Treatise on Banking, a Summary of the Law of Bills and Notes, &. 
2mo. cents. 
ty Chronicles and Characters of the London Stock Exchange. By 
= Francis. 8yo. 

__ VI. The Merchants and Bankers? seks ere for 1852, with valuable 
de enezei and Tables of Coins 8vo 

a. oe 

Wis 

$1. 
of SMITH HOMANS, 

sn Watingon a Wail st., New 



THE 

BANKERS’ MAGAZINE, 

AND 

Statistical Register. 

EDITED BY J. SMITH HOMANS. 

Li ‘No wk a ion of forteanmnee or indulgence should be encouraged. Favor and benevolence are 

mee, °F good, banking, Strict Nation wed he te en of contracts are its 

The | Revenue of the State 1s T= stare: in effect, all depend upon it, whether for support or for 

VOLUME SIXTH; 

FROM JULY, 1851, TO JUNE, 1852, INCLUSIVE. 

BOSTON: 

CROSBY, NICHOLS, AND COMPANY, 

111 WASHINGTON STREET. 

1852. 



NOTICE. 

Tue Seventh eri of “The Bankers’ Magazine and Statistical Register” will be bedeaseness: with 

= Number for July, 1852. The aim tte Editor will be, as heretofore, to furnis' ee 
st. Bank secs of every State in the Union, in a condensed —_ with comp: tables 0 

tre years. 

2d. Late and Important Banking Decisi d Banking Inf ion fi I 1 States, 
3d. New Laws of the States respecting Banks, Bankin g, &c. 
4th. Able Reports upon Cur rrency, Coinage, Gold and Silver, European and American ee 

The followi ng ks volume of the Bankers’ Magaz 
L A Manvan — Notaries Pease: contin the ie of the Law of Bills pee ele 

with Forms - Protest and of Notice of Protest, &c. 

Il. A Dicest or THE eee or THE Hicuer Courts or New York, MAssacHusstTs, AND 
INNECTICUT, UPON SUBJECTS oF Banks, winiciis, Buus or ExcHANGE, PRoMISSORY Nortss, 

Usury, &c, 

Til. Lawson’s History or Banxs anp BANKERs. (Concluded.) 

Be at of the Third, i and Sizth Volumes vA ~ work an wy be a, in substantial bind 

= Gilbart’s Practical 1 Teseiion « on Banking. From the last London edition. 87% 
pp. 470. $2.50, 

I. New Masi ual of Gold and Silver Coins, &c., by Ecxreipr and Du = As 
sayers of the United States Mint. S8vo. With Sixty-three fine Sigvavings of recent Coins, $1.00. 

. J. R. MeCulloch’s Heewye on Money, Coins, Bullion, Seignorage, 
ae eae Currency, &c. 8vo. pp. 200. ¢1.25. 

IV. e Banker's Commonplace ays Progen = B. Jounson’s Treatise oo 
Daikcg 50 cen 

V. Chro: saaten — Characters of the oe om Exchange. By Jou* 
Francis. 8vo. $1. 

. The Me Ra and Bankers’ Almanac, for 1852, with valuable 
Stasinetond Tables, and Tables of Coins, &c. 8vo. $1.00, 
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Art. XVIIL —Second Report on Observations of hy Aurora 
Borealis, 1850-1851; by J. H. Lerroy, Capt. R. A., being a 
Circular Letter to officers of Honorable Hudso ae hag Com: 

é. pany, dated Magnetical Observatory, ‘Toronto, Ape 13, 1852. 

M obliged to adopt the same method as before of waists 

vith the gentlemen from whom I have requested observa- 
the Aurora, namely, by a circular, to save the needless 

repetition in private letters of the information Mie it is incum- 
beut upon me to give, of the result of those of the first winter. 

Registers of aurora have reached me from the following quarters: 

@ Pets Rivers. oo. 0 5 October 1850, to ig aGO8, sss 55s Mr. A. Peers. 

s — CODE Sa ee January to May ino Bee — 

rt Good Hope, ..... November 1859, oi Eger 5 Mr. McBeat 

a a Fort Confidence, ....+ October 1850, to April 1851, ...... Dr. Rae. 

@ Fort Simpson, ....... October 1849, to May 1850,....... Dr. Rae. 

map eae September 1850, ........+e eee ees Mr. Bernard Ross. — 

@ Pelly and Lewis, ..... December 1850, to April 1851, . f eet: Ss * = 

Wyau,..... November 1850, to April 1851, .... Mr. J, Anderson. 

b Moose Factory, .....- June 1850, to March 1851, .....--- r. Clo 

6 3 Falls, ....2% _ September 1850, to March 1851, ... Mr. Wilson, 

b Nipegon to April 1850; .<c5--2-.---> Med J 
é er ea Sarg .... July 1850, to March 1851, ...-.--- . Colin ns 

é Michipicoton, :.....+5 1849, to July 1851, ..... Mr. Sw 

To sack and all of these gentlemen, as eat as to those whi 

may have kept journals which have not yet reached me, I beg to 

tender my warmest thanks. ca 

attention displayed by many of the registers, and their interest 

has fully sae my expectations. Without meaning to draw’ 

invidious isons, I cannot deny myself the - of e = 

“Seco Sai, va ay No. 41.—Sept., 1852. 
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cially naming here those of Mr. Swanston, Mr. Clouston, and 
Mr. Anderson ; the first of these is a model of completeness and 
conciseness, Mr. Swanston having generally recorded the state of 
the sky and the weather every hour from dark to 10 p. m., and in 
terms which are always definite and expressive. 

The registers have been continued at the Military Guardrooms 
the Royal Artillery in Canada, and at a great number of sta- 

bservation in the United States. I have now in my 
of 

sonian Institution, returns from upwards of an hundred 

through all the States, from the Atlantic to the Mississippi. Not 
having received observations from any of the stations on the 
Saskatchawan, or Lake Winnipeg, there is a pretty wide blank, 
extending from Lake Athabasca to Lake Superior, in the chain 
by which it was hoped to trace and identify, displays from the 
polar circle downward to Canada, but 
at least of the intermediate posts will: oblige me with a journal : 
and if each observer will bear in mind that others, hundreds, and 

tion of familiar descriptions might otherwise afford. te 
_It has been often stated vaguely that aurora appears every clear 

night. This is certainly not true of any One station, as far as the 
earlier hours are concerned, we are still short of proof that it is 
true in the widest meaning ; indeed, the statement, if true, would carry little weight with it, without the addition of dates, facts, 

February, 1852. The display of February 18th, 1851, was one of 
a einen eerie wc ee ee : Ee a See Ce DP renee 

* Every night but two, February 2 and 16. 
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those remarkable instances of the simultaneous absence of cloud, 
and intense development of aurora over a very large part of the 
whole northern hemisphere, which, from their frequent occur- 
rence appear to have more than an accidental connection. It was 
seen at every station, with exception only of the Pelly Banks, from 
the polar circle to the United States, where no less than thirty- 
eight stations have forwarded accounts of it to the Smithsonian 
Institution ; it extended also to Europe, having been recorded at 
Sandwick Manse, Orkney. The display of February 28th, was 
almost as universal. It is remarkable that in many cases the phe- 
nomenon was first seen, in absolute time, at the most eastern Sta- 
tions, notwithstanding the earlier commencement of darkness. at 

the extreme north, where the difference of Jatitude in some cases 
mere than compensates the difference of longitude ; it would ap- 
pear from this that the aurora does not commonly appear at & 

station upon any meridian until that meridian generally is in dark- 
hess; a result which if established, by the whole body of evi- 
dence, will be both new and interesting. For example, in the 
following list I have entered the hour of sunset in meantime of 
Gottingen at each station, and the hour at which the aurora 1s first 

recorded in the same; it is not to be supposed that each observer 

seized the exact time of first visibility, but in two of the exam- 
ples at least the general result is sufficiently clear; namely, that 
it was seen at the lower and eastern stations sooner than at the 
northern but more westerly stations, although there is no reason 
to be given why it should not have appeared at the latter, as soon 
as at the former, daylight having ended there :— 

TABLE 

s Feb. 18, 1851. | Feb. 28, 1851. 
. January 27, 1851, © Decl. -114. © Decl. -8. 

ecl,—18}°, Eq.-13”. 14”. rae: © Decl. ~18}°, Eq. 18” Eq. -1 a oad ame sns on nN ye 
W.Long§ Auror® | cunset. Aurora Sunset. fret 

paige se cy ys ee Gortinger.| gion, {Gottinge™| seen 
oronte,....... 43°39’ 2517 P1056 | 19°00} 11:26 | 1400) 11:39 | 1600 

lalifax, 2... .,|44 89/4414} 1001 | ....] 1018 | 1140) 1078 | eee 
Meee; a... 49 |-4:45 | 10°14 | 1425} 10°35 | 1224 rr 12. ewfoundland, .|47. 33 |-8:31 | 8 voi ose, | 20 ‘57 | 13°55 fichipicoton,.../47 56 | -5-40 | 11+ 11°50, | 1040 | cpar | 1se0 loose Factory,.|51 10| 5:24 | 10°39 | 1454] 1117 | 1244 12-00 | 13°01 lartin’s Falls, ..'51 52 | 5.474 1058 | 1490] 11°36 | 1801} 1800) 12° \thabasea,. .... 58 43| 725 | 12:03] 1430} 13:16 | 155 S41 | 15°58 deg Pelly,61 30] 840 | 15-08 | 21°30 ob ot a 
ort Si ».{61 51} 806 | 1221] ..--] 3 1658) 16-27 | 18-0! 
nivepn Ie 66 00 3 11321 | 20-00] 1456 | 1858} 15°27 | 1803 94 

Confidence, 66 54 | 7-55 | 11:21 | 1700] 12:55 | 3 bat ak Aas. 
’ecl’s River, .. 67 97| 858 1 19°19 | 1688} 1950 | 1788| 1431 |at dark 

S 

great majority give direct support to the inference I have drawn, 

and there are ier or no instances contradicting it. The question 



156 J. H. Lefroy on the Aurora Borealis of 1850-1851. 

will soon be decided if the time of commencement of each dis- 
play is recorded, and a note also made of the latest hour at which 
it may have been noticed that there was no aurora. For exam- 
ple, the observer takes a look out at 7, p.m., no aurora, again at 
8, aurora, which is duly entered. In this connection the fact that 
here was no aurora at 7, is almost as important as the fact that 
the phenomenon was visible at 8, and should be duly entered. 
On 29th September, 1851, at 630, P. m., there was no trace 0 
aurora at Toronto; at 6°36, a brilliant heavy serpentine band occu- 
pied the northern sky. In this instance, and in various — 
the time of a appearance is fixed to five or six minutes, and 1 
any northern station it happens to have been fixed with any shi 
like the same exactness, the question will be answere 

In March, 1851, we have er of aurora every night save 
three, 13, 17 (full ‘moon, ) 19:3 e, however, were pretty gene- 
rally clear nights. Registers teenil 1851, have reached me 
rom a few stations only, but as far as they go, give evidence of 
aurora every night save four, 4, 14, 15 (full moon but clouded 
everywhere, ) and 21. The 161 h of December is the only in- 

e in the winter, of aurora seen in Canada, which escaped — 
notice at every northern station; the number seen at northern 
stations which do not descend to ‘unada 3 is of course considera- 
ble, as will appear from Table ty 
ig T—Shewing the number A —— 3 the Aurora i 1 at each station, in ae 
al, tae u hol: ism pa month in : which tere « evidence at presen 

t nomenon d somewhere or other on the American i 
Sig Pract idl a no doubt, int whended and pa a observat eens at pth omitted as 

confirmed, and included. in the totals at certain statio 

fish | z 3 
1850. tieleret se) Stet wie) os | eel eae 

Slelelele Slels| a} sl2lale 
a Peel’s River, : 6lnl pe 
a Fo ood Hope, ree i) cee RO 
a Fort Confidence, .......}...1. . 12} 9} 15 
aFk MERON cs io. ck 3.1.5 * | & #1. Be 
a ptagy ae icnaE étomb we hens fet 4 
a Lake Athaba 4 the. 3 Seer 19 
b Martin’s Falls, fs abe safeeshed feast 2f] 10} 10 10 11 
& Moose e Factory, sfeeelee-| Ta18 $19 12116} 11) 13 
6 Matawagomingen,...... Pec. gleonhidchatiast Sep Tp & 10 
6 Lake Nipegon, 5 | 6} Tt ; 
b Michipicoton, .......... 3/4/ 3/71 1)6) 5] 2) 19) 81-2) 2789 
c foundlar d, 116 611 313 S' 6.6 9 0 3| 52 
ce Quebec, \ 0/2} 8131 1} 86) °6el Gel Fel Be) 613] 
¢ Montreal, Ta, oe ee Ey Rea eg 
e Halifax, 1/4] 6/4] 8/6/13!10] 9/11} 8} 4) 7 
¢ Fredericton, jose loeeleecfeectec.f S| ate Pee tw e Kingston, ............. 0141118] 010] 6] shsy Bp a] 0) 8 
c “ae 3138! 3161 5/3} 58| 4] 5) 9| 8] 1100 
© ioraon. 0. WW... .. -.... 1|3/ 3/5! 310] 8] 2|.6| BI 0} 0, ae steht eee 6/7) 9[ 8/6! 8) 9/14/12] 7] 8 4) Br 
cy 11 28 ;23 (19 13 [21 |27) 95 | 21 ae —_— 

« From the 16th to 80th June. ‘b Observed by Sergeant Maiden, at Isle, near Quebec—none observed at Quebec. — eiadadiee a dere at Grete sas ale d Be ary Sad e From Ist to 18th, J Begins on the 30th, g Begins on on the 21st 
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Comprising all those atid (a) p. 1, which are from 500 to 1000 

Seographical miles distant from the magnetic pole; the second, 
those marked (6), which are from 1200 to 1500 miles distant ; 
and the third, those marked (c), including the great majority of 

Slations in the United States, which are from 1600 to miles 
tant, from the same point. Lake Athabasca, contrary perhaps 

to first impressions, is the nearest permanent station to this as- 
sumed centre of influence. Fort Confidence, which is not a per- 

Manent station, is of course nearer—but Fort Simpson and the 

patie posts on McKenzie’s River, notwithstanding their northerly 

Position, are somewhat more distant. 

(a) Commencing on the 19th. (6) Down to the 1ith. (c) Down to the 10th. 
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The stations of observation inthe first'and second groups are 
not ‘yet numerous enough to decide the question, whether the 
aurora ever appears in the exterior when it is absent in the inte- 
ror circles, but in forming an opinion on the number whieh ex- 
tend from the interior to the exterior of them, we must not forget 
that, notwithstanding, the large number of observers, both regu- 
ar and occasional, in the third group, and their wide distribution, 
a considerable proportion of the entries in Table III, rest at pres- 
ent upon an observation at only one station,* and unless particu- 
lars are given, which is unfortunately not always the case, may 
be reasonably regarded as doubtful. - Where particulars are given 
there can be, of course, no doubt. : 
The observations made under direction of the Smithsonian In- 

stitution begin to be general in March, 1849, and the stations are 
so numerous that we ought, perhaps, to consider observations to 
have been possible every night. ‘Table III, has been made as 
complete as possible, by including some observations kindly eom- 
municated by Mr. Ei. C. Herrick, together with any that were 
found in the Regent’s reports for 1848-1849 of which particulars 

Were given, or which occurred at more than one station on the 

ber to March inclusive, 1850-1; that aurora was seep before mid- 
night within the first circle on 88°5 per cent. of practicable nights, 
in the second circle on 80 per cent., and in the third on only ‘ 

Per cent., indicating a rapid falling off of the causes producing it 
at distances exceeding 1600 miles from the magnetic pole. 

It is scarcely necessary to say that these simple numerical com- 
parisons are but the first fruits of the observations; such as they 
are, however, they suggest to the mind a spectacle which if true 
in nature, must be of wonderful magnificence. The polar light 

kindling on each meridian, as that of day declines, sometimes 

With the splendor of prismatic coloring over half a hemisphere ; 
sométimes contracting its circles and paling its fires, for a peri 
of days or weeks; and sometimes spreading downwards over the 

vated as is usually supposed, about a third of its light must be 
absorbed by the atmosphere. ‘To pt es 
details would lead me much beyond the limits of such a com- 

co ee eae ce 

OF the total damm ations in 1850, 54 are at one station only; 
of the total tumber ce Fg epee at present at one station only—the ma- 
pay ¢ of these in i The proportion to which any doubt can attach is 
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munication as this; but I am truly anxious to convince any gen- 
tleman who may have doubts on the subject, that to keep, in 
ever so plain a way, a journal of such appearances as may occur 
at his station, will be a most acceptable contribution to an enquiry 
which will owe much of its interest and value to the scale on 
which it is pursued; and especially to induce those to whom I 
have not the advantage of being personally known, and those 
resident at the remaining posts in the northern, middle, and ex- 
treme western regions to swell the list. 

With respect to the influence of these displays npon the move- 
ments of the magnetical elements registered by photography at 
Toronto, I may say that I find the symbols which represent, in 
the abstract, ‘total absence of disturbance,’ ‘moderate disturb- 
ance,’ ‘considerable disturbance,’ and so on, against almost every 
variety of observation, and am not yet prepared to give any set- 
tled opinion on the subject. * * * me 

I shall look with much interest for the observations made in 
the past winter, which in Canada has been remarkable for the 
number of splendid displays of aurora—and the repeated occul- 

Art. XIX.—On the Arts and Manufactures of India ; froma 
ecture by Prof. Royie.* 

iy CEE RITE eee ae 

__* From the Lectures on the resulis f the Exhibiti see the Society 
pe aera Leetures on t sults of the Exhibition, delivered before eee 
Pr mee ntactures and Commerce, at the suggestion of H. R. H. ee _ 
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losophers. That the Hindoos were among these, I have at- 
tempted to prove in a separate work,* where I have shown the 
probability of the Arabs having obtained much of their informa- 
tion from Sanscrit works, still in existence. 

Chemistry, it has been inferred, must have originated in al- 
chemy ; but it appears to me that it must have originated wher- 
ever the arts began to be practised: for in seeing the wonderful 
changes which take place during the action of heat, and some o 
the most common re-agents, people may easily have been led to 
believe even in the transmutation of metals. 

this would equally prove that they must have posse various 

Pharmaceutical Products.—In the present state of the cote 

cal arts, advanced as they have been by the cultivation of the 

therefore, have been sent 

bazaars of India, except as curiosities. But there are 

others, prepared under Rarobiae superintendence for the use of 

the public setvice, which are excellent in quality ; and I know 
Bi ey ee a reer ren ee 

* “Essay on the Antiquity of Hindoo Medicine.” 

Secoyp Seems, Vol. XIV , No, 41.—Sept., 1852. 21 
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not why India might not under such superintendence prepare 
some that might become articles of commerce: such, for instance, 
as benzoic and citric acids, the salts of morphia, narcotin as an 
efficient substitute for quinine in a number of cases; with some 
extracts and tinctures of substances which lose their effect by 
transmission and the influence of physical agents. 

The sulphate of magnesia is interesting as prepared from mag- 
nesite or the natural carbonate of magnesia of the Peninsula. 

etallurgy.—Though it is difficult to understand how a prim- 
itive people could have overcome the difficulties of smelting iron 
and of forging steel, yet as we know from a variety of sources 
that the Hindoos have long known both, they must have over- 
come the difficulties which have stopped others. But it is hardly 
less wonderful to see a native with no other tools than his hatchet 
and his hands proceed to smelt iron, which he will convert into 
steel capable of competing with the best prepared in Europe. 
For this the prevalence.of the black oxyd of iron, in the state of 
iron sand, and the common use of charcoal as a fuel, give him 
some facilities, while he prepares a furnace with clay, and makes 
bellows with the leaves of the forest. [Of this last, a specimen 
was shown from the hills of Mirzapore. 
Tron and steel, though not known in the earliest periods of the 

history of some of the civilized nations of antiquity, have yet 
been known from very early periods. Iron is mentioned as being 
applied to a variety of purposes in the earliest chapters of the 
Bible. But as it is too soft to be used for all the purposes stated, 
it has been justly inferred that they must have known of modes 
of hardening it, and reference is made to that kind which is called 
“northern iron.” But as the term of “northern” is also applied 
to the roads of commerce and of conquest from the East, because 
these entered Judea by the north, that is, by way of Damascus 
and Syria, so Mr. Aikin looks to the countries east of Babylonia 
as those where this hard iron and steel was produced ; and this 
is confirmed by the passage in Ezekiel, where Dan and Javan 
are described as bringing “bright iron, cassia, and calamus,” 
which are all Indian products, to Tyre. j 

The Hebrew name of steel, paldah, is evidently the sam 
word as the Arabic foulad, which is also in use in Persia, wheté 
Indian steel is known by the name of foulad-i-hind. Txyen noW 
the best Persian swords are made with steel imported from India, 
and Mr. Wilkinson has ascribed the markings on the famed Damas- 
cus blades to their having been made with Indian steel, which 
er i formed an article of trade from Bombay to the Persia 

Mr. Heath, at one time the managing director of the India Iron 
and Steel Company, and whose steel obtained a prize at the Ex- 
hibition, even says, “We can hardly doubt, that the tools with 
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which the Egyptians covered their obelisks and temples of por- 
phyry and syenite with hieroglyphics, were made of Indian steel.” 
There is no doubt, that the ancient Indian temples and fortresses 
were carved with steel instruments, as they are at the present 
day. That they made steel which was highly valued in the 
time of Alexander the Great, is evident from Porus making him 
& present of about thirty pounds of steel; and still earlier, in the 
Rig Veda, we read of chariots armed with iron weapons, of coats- 
of-mail; arms and tools of different kinds, and of bright-edged 
hatchets. 

Various descriptions of the manufacture of iron and steel have 
been given by observers in different parts of India; all of whic 
bear a considerable resemblance to each other. Some of these 
Mr. Aiken carefully noticed when he lectured on this subject in 
this very place; but Mr. Heath has, I think, given the best ex- 
Planation of the Indian processes. 

Mr. Heath describes the ore used as the magnetic oxyd of iron, 
consisting of seventy-two per ceut. of iron with twenty-eight of 
oxygen, combined with quartz, in the proportion of fifty-two of 
oxyd to forty-eight of quartz. It is prepared by stamping, and 
then separating the quartz by washing or winnowing. The fur- 
hace is built of clay alone, from three to five feet high, and pear- 
aped ; the bellows is formed of two goat-skins, with a bamboo 

hozzle, ending in a clay pipe. The fuel is charcoal, upon which 
the ore is laid, without flax; the bellows are applied for four 
hours, when the ore will be found to be reduced: it is taken out, 
and while yet red-hot, it is cut through with a hatchet, and sold 
to the blacksmiths, who forge it into bars and convert it into 
steel. In an old account which I possess, written on the spot, 
apparently in Mysore, it is said, that one pound and a half of 
ron is heated lower than red heat, and then beaten for about 

ree minutes with a stone hammer on a stone anvil, experi- 
ty having taught them, they say, that instruments of iron ruin 

€ proc 

turn with 

_ As soon as the clay used to stop the mouths of the crucibles 
r dry, they are built af in the form of an arch ina small furnace, 

rarcoal is heaped over them, and the blast kept up without in- 
ermission for about two hours and a half, when it is stop 
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and the process considered complete. The furnace contains from 
twenty to twenty-four crucibles. 'The crucibles are next re- 
moved from the furnace and allowed to cool; they are then bro- 
en and the steel taken out. The crucibles are formed of a red 

loam, which is very refractory, mixed with a large quantity of 
charred husk of rice. 

Mr. Heath, after remarking the astonishing fact that the Hin- 
doos had discovered the way of making steel at such early pe- 
riods, refers to Mr. Mushet’s discovery of converting iron into 
cast steel by fusing it in a close vessel, in contact with any sub- 
stance yielding carbonaceous matter, and then to that of Mr. 
Mackintosh, of converting iron into steel, by exposing it to the 
action of carburetted hydrogen gas in a close vessel at a very 
high temperature, by which means the process of conversion is 
completed in a few hours; while by the old method it was the 
work of from fourteen to twenty days. r observes 

ow, it appears to me that the Indian process combines the 
principles of both the above described methods: on elevating the 

temperature of the crucible containing pure iron and dry wood 
and green leaves, an abundant evolution of carburetted hydrogen 
gas would take place from the vegetable matter, and as its escape 
would be prevented by the lating at the mouth of the crucible, °o 

° ee, . 

wder. In no other way can I account for the fact that iron is 
converted into cast steel by the natives of India in two hours 
and a half, with an application of heat that in this country would 
be considered quite inadequate to produce such an effect ; while 
at Sheffield it requires at least four hours to melt blistered steel 
in wind furnaces of the best construction, although the crucibles 
in which the steel is melted are at a white heat when the metal 
is put into them, and ia the Indian process the crucibles are put 
into the furnace quite cold.” - 
By such simple methods the Hindoo prepared steel, which has 

long formed an article of commerce from the west of India to 
the Persian Gulf, and there is every probability of its being used 
in larger quantities if it were easily procurable in sufficient qual 
tities, as manufacturers here have expressed a desire to employ It 
In the arms which we have exhibited, as well as in the edges 
and points of the tools, we see its admirable fitness for the fabri- 
cation of tant instruments. 

| ong the arms we have a display of such as would appear 
to belong to different ages of the os but which are actually 
in-use in India at the present day; such as chain and scale a 
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mor, both for man and horse, helmets and shields, spears, battle- 
axes, bows and arrows, with daggers in every variety. Some 0 
these display in a remarkable manner their skill as cutlers ; as, for 
instance, the sword formed of two blades, and another in which 
pearls are let into the centre of its blade; and still more in the 
daggers contained one within another, all of hard steel, with the 

line of junction so beautifully welded as to be hardly perceptible 
even with a magnifier,—so also in the dagger, which on striking 
Separates into five blades, as these are most nicely brought into 
juxtaposition. ‘The twisting of gun-barrels and the damasks of 
their blades of steel have been imitated in all countries. ‘These 
beautiful specimens have been sent chiefly by the native princes 
of the northwest of India from Putteala to Scinde, as well as from 
the central government of Hyderabad. ; 

The other metal: which it seems necessary t® mention is tin, 
because connected with so many metallurgical compounds, an 
because by many it has been supposed that this country was the 
only source from which that metal was obtained in ancient times. 
But it exists in large quantities in the Malayan Peninsula, as well 
as in Banca, Borneo, and many other islands. in, we know, 

was employed by the Egyptians, because it forms an ingredient 
in some of their metallic compounds; but its use has long been 
familiar to the Hindoos for forming various metallurgical com- 

pounds, as well as for tinning copper. As it occurs as an oxyd, 

Alloys.—The natives of India are acquainted with a var iety 

of alloys for making utensils and even ornaments, as with copper 

Bidery,—A metallurgical com imi of considerable interest is 

that which has sset aaeeadlc Bidery, from Bider, a city situated 

about sixty miles to the north-west of Hyderabad, and of which 
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we have had a variety of articles at the Exhibition. Most of 
these have been greatly admired for the elegance of their form, 
as well as for the gracefulness of the patterns with which their 
surface is engraved. Though the groundwork of this composition 
appears of a blackish color, its natural color is that of pewter or 
of zinc. Dr. Heyne informs us that it is composed of copper 
sixteen ounces, lead four ounces, tin two ounces. ‘These are 
melted together, and to every three ounces of the alloy sixteen 
ounces of spelter, that is of zine, is added, when the alloy is 
melted for use. But to give the whole the black color which is 
esteemed, probably from bringing out the pattern, it is dipped 
into a solution of sal-ammoniac, saltpetre, common salt, and blue 
vitriol. 

Dr. B. Hamilton saw of zinc 12,360 grains, copper 460 grains, 
and lead 414 grains, melted together, and a mixture of resin and 
bees-wax introduced into the crucible to prevent calcination. It 
was then poured into a mould made of baked clay, and the arti- 
cle handed over to be turned ina lathe. Artists then inlay flow- 
ers or other ornaments of silver or of gold. They first rub it 
over with sulphate of copper and water, which gives the surface 
a blackish color, and enables the artist more easily to distinguish 
the figure which he draws,—this he does with a sharp-pointed 
instrument of steel, and cuts it with small chisels of various 
shapes, and then with a hammer and punch fills the cavities with 
small plates of silver, which adhere firmly to the Bidery. It is 
then polished and stained as described above. The various arti- 
cles made from it are vases, wash-hand basins and ewers, hookah- 
bottoms, spittoons, cups and dishes, small boxes and weights. 
‘These are inlaid commonly with silver, but sometimes with gold. 
‘The patterns are usually as much to be admired as the forms of 
the vessels. Though usually called Bidery, sometimes Vidry, it 
is also manufactured at others places. Specimens have been sent 
both from Bider and Aurungabad, in the Nizam’s territories, from 
his Highness the Nizam and his minister, Siraj-ool-Moolk, which 
are peculiarly beautiful. Some also from north-west India, am 
from Bengal; the latter, however, was inferior to the others 10 
workmanship. Bidery does not rust, yields little to the hammer, 
and breaks only when violently beaten. According to Dr. Ham- 
ilton it is not near so fusible as zine or tin, but melts more easily 
than copper. 

ss.—Glass is one of those discoveries which could hardly 

glass was made previous to colorless glass. 
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difficult to find materials pure enough to make good glass, and it 
would be some time before the original makers would find out 
the causes of discoloration. 

The natives of India seem to have been long acquainted with 
making different ornaments of glass: for instance, armlets and 
anklets, while rings of glass form a part of their warping reels. 
Small glass bettles are also made; but all that I have seen are of 
amore or less greenish color. The green is called kanch, and 
the purer glass, sisi. It is probable that the extensive diffusion 
of oxyd of iron in the Indian soil, which may have led to the 
discovery of iron, has prevented the making both of good glass 

and of good pottery. That this is not incompatible with a 
knowledge of the method of making imitation gems, seems 

proved by the same having been the case in the time of Pliny; 
who states that great value was set upon glass quite free from 

color, which was called crystal. He also mentions artificial hya- 
cinths, sapphires, and all kinds of black glass; and we know 
that the glass-houses of Alexandria were celebrated among the 
ancients. 

Make blackish and greenish glass: a bright grass-green is made 

by additions of oxyd of copper; and a blue glass by the ot 

Chester gallons. About fifty of these crucibles are placed in a 

furnace, and the fire kept up for five days, when a frit 18 pro-. 
— with which they make a black, green, red, blue, and yok 
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Hnamelling.—"namelling, or the art of fixing colors by melt- 
ing in fire, is of very ancient date: it was practised by the Egyp- 
tians, and carried to a high degree of perfection in Persia. ‘The 
att is known in every part of India, and some exquisite speci- 
mens were sent to the Exhibition, both from Central and North- 
western India. It is chiefly employed in ornamenting arms and 
jewellery, not only in gold, but also in silver. 

ring is hot, with an iron rod applies some of it (the powder) to 
the surface of the glass. 

Pottery, Encaustic Tiles, Cement.—The art of fashioning 
clay into vessels of a variety of shapes, and hardening it by the 
action of heat, is one of the most ancient of the arts. Frag- 
ments of pottery are everywhere found among the ancient cities 
of India, as in those of other parts of the world; pottery, 3 
Brongniart has remarked, affording the best record of the’ 
ages of man, as bones do of the earth. 
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So little is known of Indian pottery, that it is usually de- 
scribed as being hemispherical in shape. Some of it is no doubt 
so, for the convenience of being carried on the head; but it is a 
fact, that in the recent exhibition of Indian pottery, numbers of 
the best judges have greatly admired its elegant, even classical 
gracefulness of form. It is also stated to be black, and red, or 
yellowish. The clays which are generally employed in the 
more populous parts of the country, Dr. O’Shaughnessy has ob- 
served, “contain so much oxyd of iron and carbonate of lime 
that the vessels melt into a slag at a temperature little above that 
of redness.” ‘Deposits of a black stiff clay, containing much 
vegetable matter, occur in some districts; vessels made with it 

sustain a higher temperature.” Clays capable of bearing great 
degrees of heat have, however, been discovered in different parts 
of India. As one great object is to have porous vessels for cool- 
ing water, the ordinary clays answer sufficiently well for this pur- 
pose; and some of the forms, as that of the tortoise-shaped, ex- 
pose a large surface to the air. The Hindoos, moreover, neve 

equally conspicuous in the pottery of Sewan near Patna, as in 

pet Azimgurh or of Ahmedabad, of Mirzapore, or of Mora- 

; Some of it is remarkable, also, for its extreme thinness and 
lightness, Showing the great skill of the artist, and making it dif- 
ficult to understand how it kept its shape when in a plastic state, 
as I cannot learn that the turning lathe is used to give a finish to 
any of the articles. The painted pottery of Kotah, and the gilt 
Szconp Sznizs, Vol. XIV, No. 41.—Sept., 1852. 22 
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pottery of Amroha, have also been admired. The handles and 
the various ornaments of the Ahmedabad pottery are no doubt 
attached, as in Europe, by means of slip. From the specimens 
of basket-work pottery sent, there is no doubt that, with better 

materials and a little instruction, the natives could excel in this 
as in the forms of their pottery. 

If we had no other information, we might yet infer from the 
crucibles employed by the goldsmith, by the workers in brass, 
and by the makers of cast steel, that some very infusible clays 
are to be found in India; but recent investigations have proved 
that crucibles and fire-bricks, superior in infusibility to those 
made of Stourbridge clay, have been made in India; and from 
the white goblets of Arcot, and the light-colored pottery of Ma- 
dras, as well as from the white bricks sent from the Ceded Dis- 
tricts, we see that there are many useful clays without the usual 

admixture of iron. 
As connected with pottery might be mentioned the variously 

colored Encaustic tiles, which have been used for the domes 0 
some of the tombs near Delhi and Agra, as well as in Southern 

India; but I cannot learn that the art is at present practised. It 
was probably introduced by the Mahomedans from Persia. Speci- 
mens from some of these tombs were shown by Mr. Boileau. 

I might have proceeded to notice their knowledge of Cements, 
but I may in preference notice a kindred art, which seems 
capable of adoption elsewhere when suitable; that is, the skill 
with which they give a facing of marble to a wall of brick. 
This they usually do by employing mortar made of shell-lime; 
but I found some made from pure limestone equally good. 
thin layer of this fine white cement being spread, is brought to 
the lustre of marble by a process similar to burnishing. 

Bleaching.—Bleaching is practised in all parts of India, and 
some places, which are also seats of the cotton manufacture, are 
famous for bleaching, such as Dacca and Baroche. This has 
been ascribed to the excellency of the water in the neighborhood 
of these places. A very good account has. been given by Mr. 
Taylor,* late of Dacca, of the process of bleaching at that piace. 
This is particularly interesting, as including what are called m 
ern discoveries. 

ine muslins are merely steeped in water; other cloths are first 
washed: but all, of whatever texture they may be, are next 
immersed for some hours in an alkaline ley composed of soap and 
of sajie muttee, that is, impure carbonate of soda, They are 
then spread over the grass, and occasionally sprinkled with water, 

and when half dried are removed to the boiling-house in order 
to be steamed. This is effected by twisting the cloths into the 

—R EE 

* “An Account of the Cotton Manufacture in Dacea,” &c. Published by Mortimer 
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form of loose bundles and placing them upon a broad clay plat- 
form, which is on a level with, and surrounds, the neck of a 
boiler sunk into the ground. They are then arranged in circular 
layers, one above the other, around a bamboo tube, which is 
kept upright by means of transverse supporters projecting from it, 
the whole forming a conical pile that rises to a height of five or 
six feet above the boiler. : 

The fire is kindled in the excavation below, and as the ebulli- 
tion of the water proceeds, the steam diffuses itself through the 
mass of the cloths above, swelling by its high temperature the 
threads of the latter. The operation of steaming is commenc 

that they have lon ssessed, 
the several salts whieh tae long been employed as mordants. 

That the art of dyeing was early practised we have proof in 
the fact mentioned by Pliny, that flags of various colors were 

displayed by the Indians. It has been supposed that the Hin- 

doos may have learned this art from the Egyptians, but the prob- 
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ability is as great that the latter learned the art from the former, 
rom whom also they probably obtained the alum which was cel- 
ebrated by the name of Egyptian alum. Alum is still manufac- 
tured in Cutch; the natives of India have long known the use of 
sulphate of iron and acetate of iron. he latter they prepare by 
macerating iron in sour palm-wine, or in water in which rice had 
been boiled. The alkalies and acids with which they are ac- 
quainted may have assisted them in changing the shades of col- 
ors. It would take too much time to enter into the details of these 
dyeing processes, many of which are, however, now well known, 
and seem to have been the original of many of those followed in 
Europe until very recent times. The Exhibition has shown that . 
they can dye every color, and of a great variety of shades, and 
that, in a complicated pattern, they know the value and power 
of each in contrasting the effect of others, so as to produce an 
harmonious whole. 

The art of Calico-printing is another of those which was 
common to the Egyptians and Indians, and is still largely prac- 
tised by the latter, and with a skill which produced much to be 
admired even in the midst of the productions of the world, and 
after so many attempts have been made to improve an art cer- 
tainly imported from the East. Pliny was acquainted with the 
wonderful art by which cloths, though immersed in a heated dye- 
ing liquor of one uniform color, came out tinged with different 
colors, and which afterwards could not be discharged by wash- 
ing. ‘The Indians were found practising the art when first visited 
by the Europeans. The mordants they apply both by pencils 
and by engraved blocks, though it has been said that the former 
method was the only one employed. Blocks were sent from 
Cossipore, and are used in Mysore and in Central India; some 
specimens of silk handkerchief were exhibited by Mr. Warring- 
ton, to show the different stages of dyeing as practised in India. 
In one, the parts where the round spots were to be, were tied up 
with thread so as not to be affected by the dye-liquor. 

The cloth-printers at Dacca are employed to stamp the figures 
on cloth which is to be embroidered. The stamps are formed of 
small blocks of khutul (artocarpus) wood, with the figures carved 
in relief. ‘The coloring matter is a red earth imported from Bom- 
bay, probably the so-called “ Indian earth” from the Persian Gulf. 
Though the art is now practised to such perfection in this 

country, the Indian patterns still retain their own particular beau- 
ties, and command a crowd of admirers. ‘This no doubt is due 0 

_ @ great measure to the knowledge which they have of the effects 
of colors, and the proportion which they preserve between the 
ground and the pattern, by which a good effect is procured both 

ata distance and on a near inspection. , 
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Printing in gold and in silver is a branch of the art which 
has been carried to great perfection in India, judging by the sev- 
eral specimens sent from very different farts of India, as well 
upon thick calico as upon fine muslin. ‘The size which is used 
I have not found mentioned, but in the Burmese territory the 
juice of a plant is used, which, no doubt, contains caoutchouc in 
a state of solution. 

Leather is another chemical art with which the Hindoos have 
long been acquainted, though it is doubtful whether they ever — 
made leather of very superior quality ; but the art is practised in 
native states where it is not likely to have been introduced by Eu- 

ropean influence, as, for instance, in Cashmere and Cutch, whence 

we have had skins dyed of different colors. But leather of very 

like to, and having some of the ies of amber. It 1s men- r' properties of al 
tioned in many Indian works, and is apparently alluded i by 

.) aaa 
term lacquer is applied to laying on or covering with a 

Preparation of lac; but two different processes are usually con- 

founded under this term. The one prevailing in Burma and the 
Southern parts of the Indian Peninsula was well known to Dam- 
Piet, in 1638, as he says, “The lac of Tonguin is a sort of 
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gummy juice which drains out of the bodies or limbs of trees,” 
and that “the articles lackered are cabinets, desks, &c.” Some 
chemical change, no doubt, takes place on exposure of these 
juices to the air. * 

This kind of lacquered ware was much appreciated in the last 
century, and was imported chiefly from China; much, however, 
was always prepared in Burma, though that of Japan was always 
considered superior to any other, and of which many fine speci- 
mens may still be seen in large folding screens, &c. Both these 
and the lacquer of Burma are prepared only from the juice of 4 
family of plants, (the T'erebinthacee,) the same as that to which 
the marking nut and sumach belong. 

The chief expense of the manufacture arises from the care 
with which successive layers of varnish must be laid on. Vati- 
ous specimens of boxes have been sent from Moulmein and from 
Singapore, some showing different stages of the process. 

Another kind of lacquer-work is rather of the nature of pa- 
pier-maché, covered with one or more layers of Jac varnish. ‘This 
is the case with the lacquered boxes from Cashmere and Lahore, 
so remarkable for the beauty and elegance of their patterns. 

Sealing- War is also made from lac, and several varieties have 
been sent from different parts of India. Grarcias ab Orto described 
it as made from lac in the year 1563. Tavernier mentions the 
same fact. ‘The Spaniards have obtained credit for the invention ; 
but they, no doubt, learned it from the Arabs. A Frenchman 
who travelled much in Persia and different parts of the East In- 
dies is also thought to have been the discoverer; and by Beck- 
mann it is considered to be a German invention. This is hardly 
a chemical art, but it is probably better placed here than elsewhere. 

Paper.—The art of making paper is considered to be a Chi- 
nese invention, but it has long been known in India, where papet 
is made both of cotton and of the substitutes for hemp and flax. 
in the Himalayas it is made of the inner bark of Daphne canna- 
ina, and in sheets of immense size. A large collection was ex 

hibited from different parts of India, but, though well adapt 
for writing on in India, it is not suited for Europe, in consequence 
of the difference in the ink used. 

(To be continued.) 
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Art. XX.— Abstract of a Paper on the Humite of Monte Som- 
ma; by Arcaneeto Scaccui,* of Naples, with observations, by 
James D. Dana. ¢ 

5 

M. Scaccui in his elaborate paper points out the fact that there 
are three types of crystals of Humite. These several forms he 
illustrates by excellent figures both of simple aud compound. 
crystals, and with full crystallographic descriptions mathematical- 
ly deduced. 
The crystals of the different types agree in general similarity 

of form, even to the relative positions of the series of planes, as 
shown in the following figures I, II, III, yet they differ in these 
series, and in the inclinations of homologous faces, This differ- 
ence corresponds to a difference in the lengths of the vertical 
axis, the ratio of the two lateral axes being nearly identical. The 
form is trimetric and the ratios of the axes as deduced by M. 

Scacchi, (nm? in I and II, and n‘ in III, being taken as a face of 
the fundamental form) are as follows :-— 

-s b : c e. 26422 

I 1: 0-245315 : 0227101 [which equals 40764 : 1 : 0-92575] 
I. 1: 0343769 : 0318435 [ “ « 2-9090 : 1 : 092631] 
Il. 1: 0-190730 : 0-176465[ “ 52430: 1: 0:92520] 
In the latter expression of the ratios, which we have here added, 
the Similarity in the several ratios, b : ¢, is apparent; the mean 
of the three is, 1 : 0-92575, The ratio between the vertical axis 
for the three types, as M. Scacchi states, is 7:5: 9, that is, 

VIISaTE! vazhrey! oreh7as = 40764: 29090: 52430 =7:5: 9, 

This ratio according to M. Scacchi, represents the true relation 

of the types, and the three forms are therefore spoken of as pro 

able examples of a kind of dimorphism, or pleomorphism : for 

Where the same chemical compound crystallizes in forms so 

Widely different in normal dimensions, they are properly regarded 
as distinct forms, though all three may belong to the same crys- 

lographic system, 

ymbols are given by the author, both in accordance with the 

or of three types, and based on the axes above mentioned ; 

* Poggendorff’s Annalen, 1851, Ergiinzung, iii, 161. 
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The axes deduced for the common type are 
; @l6¢ 6 = Ea? UT oeoT: ; 
he following are the symbols for type I (fig. I), based upon 

these axes: 

eS hee ava heh or spb Png ce dood paS 
ef 1s$¢se@ 0 BPE bs}o or? deep 4? Dredg 
eo kg how Dee 3h A 1am 
God thie Me 1s $4 
e> at Re rs 1: 4:4 

The symbols for the three figures, based on the hypothesis of 
three types and the axes given above, are as follows.. The num- 

— — — i * I. 

€ l:5:@ 1:3:a 1:7: 
e? 1:4:@ l:l:e 1:5:¢@ 

es } :3te@ 1:3:¢ 

e* hi2ie l:l:e 

e5 l:l:e 

n 12:8:3 1:3:3 1:%27 

n? Lei: Priced 1:5:h 

ns 1:3:3 

né* ¥:1:1 

. 1:10:5 1:7: 1:15: 

* iO P3535 1:13:42 

ve i: 6:8 1:3:% 1:11: 4 

Ce 31 479 1:1:4 ht 3 

= eer Se i ay ae 

rs 1: 5:4 

<ntrt Lis, Bt8 

ra ls ede 

m I: 3% 1:3:3 

m? 1:4:4 1:3: 

a lia:5 babes 94 1:a@:6 
o2 lian:3 b:@:4 

a3 Hotes eae T:a%:2 

The relation of the general and special symbols for fig. I, will 
be at once seen on com parison: they differ only in that the former 
have for the value of 6 and c, the quantities in the latter divided 
by7. In the same manner, the divisor for figure If will be 5, and 
Szeonp Srrres, Vol. XIV, No. 41,—Sept, 1852. 28 
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for figure III, 9. By keeping this in view, the general symbols 
are easily deduced and need not be here repeated : (e.g., for r in 
fig. III, the special symbol is 1:15: 'y, and hence the general 
symbol will be 1: '§ : 18; for m?* the special symbol is 1: 4 
: 3, and therefore the general symbol is 1: 5, : ;'s). 
The following are some of the angles obtained by M. Scacchi, 

calculating from the dimensions of the common type. 

Type I, (fig. 1.) —A on ¢ 138° 38’, on i? 124° 16’, on 73 102° 48’. 
A on r 135° 52’, on r? 129° 30’, on vr? 121° 44’, on r* 112° 24’, on 

r5 101° 39’. 
A on n 116° 34’, on n2 99° 28’. 
A on e 140° 49’, on e? 134° 28’, on e? 126° 21’, on e* 116° 08’, on 

0 se 
B on o 144° 14’, on 0? 114° 50’. 

Type Il, (fig. II.) —A on ¢ 122° 27’, 
A on r 135° 17', on r? 125° 48’, on r3 113° 24’, on r+ 98° 19’. 
A on » 125°, on n? 103° 8’, 
A on m 114° 55’, on m? 95° 19’, 
A on e 135° 51’, on e? 108° 58’. 

Type Ill, (fig. IlIl.)—A on ¢ 136° 40’, on i2 125° 144’, on 13 109° 27’. 
A on 7 140° 15’, on r2136° 11’, on r2131° 24’, on r+ 125° 48’, on r3 

119° 17’, on 7®111° 50’, on 77 103° 31’, on r® 94° 35’. 
A. on n 132° 13’, on n2 122° 57, on n® 111° 15’, on n* 97° 23. 
A on m'114° 55’, on m2 92° 57°. 
A on ¢ 143° 10’, on e? 133° 39’, on e2 119° 47’, on e* 100° 48’. 
Passing by, for the present, other details in the admirable paper 

of M. Scacchi, we proceed to a few remarks on another mode of 
viewing these crystals and to some deductions therefrom. 

The difficulty in referring the three dissimilar types to a com- 
mon fundamental form or to forms approximately identical, arises from the fact that the three crystals have no planes in common 
that can be referred to such a form. The planes of the series 7; 
referred to acommon type for all the crystals, are all different im 
symbol on one erystal, from what they are on either of the others; 
and so with the other series. For example, in the series e, fot 
figure I, the planes are 1: 3, 1; 4). $22 4, 12 $5 toe ogee 

» 1:3, 1:33 for igure I, 1:7, 1:4,1:3, 1:4. The planes here are not identical in any’ one instanee, neither have they 
a simple relation. And again we observe that planes which 
have nearly the same inclination towards A, are still different 

nes. 

We observe that the inclinations of A on ¢ in figures i and Ul 
and on @in figure IL, differ but little from one another. In figure 
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this angle is 124° 16’; in figure II, 122° 27’; in figure III, 125° 
144’. 'The whole range of difference is only 2° 46’.* Taking these 
planes as homologous, the difference in the dimensions of the three 
types is small, not exceeding what in other species is known 
to be produced by small variations in composition dependent on 
isomorphous substitutions. Moreover, the symbols of the planes, 
on this plan, have greater simplicity, while affording, of course, 
the same angles as in Scacchi’s method. 

Ve may consider the fundamental octahedron as belonging 
to the r series (instead of the m series); and then taking @? in 
figures [ and IIf and i in figure Il,as the form 4: @: 1 the axes 
for the three forms will be as follows :— 

a b Cc 

i agg age Ge . , 18588: 1 : 0:4629 
wr ihe : ; : . 1:4536 : 1: 0:4629 
“Hl, ; : , . 13115: 1: 0-4629 

It will be observed that 

@ in figure I is one third of 4°0764 (a of type I.) 
a II is one half of 29090 (a of type IL) 
a “ IIL is one fourth of 52480 (a of type IIL.) - 

Also ¢ in each, is one half of ¢ in the types I, IL, Il, which is 
Owing to our taking as the zone of the fundamental form, the 
r series instead of the m series,—the axes c in these rah having 
the relation of 2: 1, 

From the above, the vertical axes in these forms is obseowed to 
vary nearly as 136: 145: 131, not a large variation. This ratio 

. JS equivalent to 

14 :.15.: 134, 

which corresponds to the ratio 7: 5: 9 between Scacchi’s verti- 
a axes, as will be deduced by taking into view the ratio which 

Sists ‘between a in each of the three types o . Scacchi, an 
‘th @ in our fundamental forms as above given. A, 

e have repeated the three figures of Humite, (see figs. 
B, C,) with a new lettering, the euclisgrohie piers. being 
(Scat re ee ad ee 

* In Scacchi’s method of viewing the crystals, se OEY referred to oe xf 

type, have the following symbols:—7i2 in fig. | =1:« :# ; ¢ in fig. 
#* in fig. UT,=1:«:4. In the author's Sod, Oa ie tawaiei: a; 6 
(equivalent to 1 : ). 

is litem as ; follow 
Since £0764 : 2°9090::7:5, pe £0764=3X1 ‘8588 and pe rr ‘4536 nearly, 

 Therefi fore, 8X 18588 : diol deag dt 27: 
13588 : 14586 7:2%723X5 pelts 16 

y the same Process the other ratios are obtained. 
jetta oS 

gee de 
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Poe in the lettering, as explained in the last volume of this 

a the crystals, the symbols of the planes may be at once 
read off, and those of each series compared. There is a remark- 

‘able simplicity in the series ;—and moreover, the parallelism 
between these related forms is well brought out; we appear 
maserat to be sustained in this mode of viewing these complex 
c 

We observe that— 

The m:1: & seriesin fig. A, (¢ of Scacchi), ee $,3,3,3,2 
The “ “« in fig. B, ii %, $s Bit 

The “ « infig.C, soiiengs ea Them:1:1 “ (rabove) in fig. A, has for m the values $,2,3,.3 1% 
The « « in fig, B, < ss 2,32 
The “« “ in fig. C, - 2 4, 4, boi $a is 
The m: & : 1 series (i above) in fig <pcqpale ng 2 3,2, & “as nigh * } 
‘his ta “ aR: «aoe 6 2) t 
The values of m for the series m: 1:2, (n above) na for m:1:3, 
(m above) will be read off from the figure. 

In this method therefore, we have no sacrifice of accuracy in 
the angles, nor of simplicity in the exhibited ‘relations of the 
planes; on the contrary, the crystals are more readily compar 
and their actual differences more easily noted, than by Scacchi’s 
method. 
We gather at once, that the three crystals although approxi- 

mately alike in their vertical axes, differ in the igeateze ical series 
expressing the positions of the secondary plan 
th series are— 

or fig, B, 2, 3 ihe £, 2, or 3, 3,8, %, the latter not essentially differ- 
ing he the. for as the two are alike in the alternate terms. 

For fig. B, 2, he 22. 
For fig. C; $4, 4, $5 $s tr vr 

writer has thought it preferable to use the letter I (or , for o (infinity) instead ‘of O (or 0), (as proposed in volume rib page 399), since the letter O is 8 
readily co place Nau- confounded with 0 (zero). B plana ; this 
mann’s crystallographic fymbols sixbaapeading ‘ or ot Gane oF of 

Fg4$ 2 3 1 Dt HH H 1 sx a HO & 
Naum, §P ?P 3P <P %,Pn BPH 2Pa Po Pe 8Py 2Po afs aPo 
% In writing the symbols, wch a 32, the writer proposes to put in a hyphen, 
thus, 1-2, 3-2; on the crystal thi rarely necessary. 
In the above re i wan fo 8 in nd to make ‘more obvious the relations of 

t The plane of composition fr twins of fig, II or B and not an observed plane. 

Ae + hag 
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These are each parts of distinct infinite series, and they indi- 
cate the character of the modification in the attracting power o: 
the molecules by which the secondary planes are produced. They . 
in fact, appear to contain the elements or data for deducing a gen- 
eral law at the basis of such modifications in the attraction, both 

M. Scacchi also points out a singu- 

lar example of hemihedrism observed in 

ctystals of the 2nd and 3d type, as well 
8S some compound crystals of the same 

pita airangement as in plagihedral 

quartz, and the spiral turn may be to 
the right or left. 

" * See this Journal, [2], iv, 373. 
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compound forms of 6 crystals, plagihedral in character, have 
been observed, and a figure is given in the paper 

_- The Humite occurs mostly either in foliated or granular lime- 
stone, or in a peculiar kind of granitic rock along with white 
olivine, mica and magnetite. In the former of these rocks the 
crystals are of the 2d or 3d type, and in the latter of the Ist or 
3d. The color for each type varies between brown, reddish 
brown, yellow and white. G.=3-2; of a white crystal of the 

3d, 3°186; a yellow of the 2d, 3-177. H.=6—65. The mineral 
is easily soluble with muriatic acid when pulverized. The iden- 
tity of Humite with Chondrodite in chemical constitution was 

shown by Prof. ©. Marignac, who also investigated with much 
labor the crystallography of the species, and distinguished three 
types among the crystals. He failed however of detecting their 

true relations, owing to his making e? of figs. I and If homolo- 
gous planes, and r* of fig. I identical with r° of fig. IL ~ 

* 

Arr. XXI.—Further Remarks on Ventilation and the Warm- 
ing of Rooms; by S. Wrsner, M.D., Charlestown, N. H. 

of warming it in cold weather will be nearly that mentioned by 
Professor Hosking as a plan of recent origin, though from the 
writers recollections it was shown to have been used in this 

country nearly fifty years ago. This is, to have an open fire~plac®: 
adapted for either wood or coal, as either kind of fuel may be 
most convenient, with a hollow hearth, sides and back, into W9~" 
hollows air shall be admitted by a pipe leading from the ope? ed 
outside of the building, and which, when warmed by copie” 
with the heated sides of the fire-place, in contact or nea 

with the fire, shall pass out into the room by openings in ont Re 
gt Folune xii, page 874 

a 
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the jambs, which openings may be more or less, or wholly closed 
at. pleasure, by some contrivance like a sliding lid or valve. In. 
this case the air for the support of the fire will be furnished from . 
the lower part of the room, and consists of the coldest part of 
the air in the room, and that most contaminated with carbonic 

acid gas. This by the constant ascent of the warm air from the 
supply openings to the upper part of the room, will be constantly 
and equably pressed towards the only mode of escape for it, the 
opening of the fire-place into the chimney above, and it will at 
the same time be drawn thither by the suction occasioned by the 
rarefaction and_ascent of the air in the chimney from the action 

of the fire. The air of the room will thus be perpetually renew- 

ed, and the renewal will be made with warm pure airs. Unless 
the room be over crowded, over lighted, or over heated, no other 

may be built in the common way of brick, the only objection being, 
that this material is a slow conductor of heat, aud considerable time 

must elapse after the kindling of the fire, before any perceptible 

fect can be noticed on the air contained in the hollows. Brick 

hioreover, in houses of the better class, will hardly be considered 

handsome enough. A fire-place constructed of slabs of soapstone 
Will be better in both of these points, though it is by no means 

80 good a conductor of heat as iron, while it is a better one than 

rick. It may however be observed that by way of compensar 

tion, though the air in the hollows will not be warmed so quickly 

by these two substances, yet that it will continue to be wa 
longer after the fire has gone out; as they seem to have a much 

Steater capacity for caloric than iron, aud under equal circumstan- 
%es will continue to impart it long after iron has become co 

‘be porcelain of which stoves are frequently constructed in 

sie economy of fuel the upper part 
Place he id be brought forward, so as to leave the throat of the 

% 
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chimney as narrow as possible consistently with a fair and free 
escape of the sinoke ; and it might be provided with a slide under 
the mantle bar, for the purpose of rendering the opening wider or 
harrower, as the state of the fire and the chimney may require. 

nother point to be carefully attended to is the character of 
the air brought in by the supply pipe to be warmed and 
into the room. This should be brought from the outside of the 
house, in some place where it may be presumed to have at least 
a fair average degree of purity, where the currents of the atmos- 
phere have a free circulation, and, if possible, where sunshine 
penetrates during some portion of the day. To bring it from 
under the house merely, or from a cellar, from the neighborhood 
of a drain, or from a damp close, where wind and sunshine seldom 

obtaining a given degree of warmth in the house, and also as 1 : 
the amount of labor necessary, there may be much anne . 
omy in the plan. But that the arrangements generally made é sie 
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unexceptionable, or even not in a considerable degree otherwise, 
is very doubtful to say the least. As generally constructed, the 
part of the furnace containing the fire and through which the 
caloric passes to be communicated to the air admitted between 
the inner and outer walls, is made of iron, and as the fire within 
is large and often fierce, it must, when much warmth is required, 
be often very intensely heated, so as not only to decompose the 
air, as before stated, but even the watery vapor contained in it, 
and thus throw into the rooms not only air with an undue por- 
tion of nitrogen, but unduly dry, and still more unfit for breath- 
ing from being contaminated with hydrogen. Furthermore, 

when there is, as is almost always the case, any fine organic dust 
floating in the atmosphere, such of this as comes in contact with 
the iron, if that-should be at a red heat, will in part at least be 

with the flue of a chimney, or with an up-draught pipe. 
pen stoves, as they are called, are but modifications of fire- 

cart by a pipe leading from the external air beneath the floor. 

This air, mr me by passing through seg oo et ie * 

back i itted to pass through a register 1 and sides, may be permitt gee ae Gitavdie wave: 
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apartment, since all the caloric communicated by the inclosed air 
to the outer plates of the stove is radiated by them into the room, 
forming no inconsiderable addition to its warmth. 

Still this kind of stove requires a large, free, and pretty direct 
passage for carrying off the smoke of the fire; and this also 
permits the escape of a large portion of the caloric produced by 
it, so that they are decidedly less economical than close stoves, 
where only a small opening is left for the indraught of the air 
from the room to the fire, to maintain its active combustion: 

through which small! opening the current is so strong, that a much 
less sized smoke pipe is required, and this may be much more 
tortuous in its approach to the chimney flue, thus carrying from 
the stove less of the caloric, and permitting a considerable part of 
what it does receive, to escape by radiation from its sides. . If a 
comparatively large stove of this kind be used, with a good 

same way as was mentioned for open stoves. Stoves of this 

kind»made of soapstone or porcelain, are preferable to those made 
of iron; but if the latter be large and but moderately heated, 00 
essential evil will arise from the material. When the polish with 
which it is customary to-coat iron stoves, readily gets brown oF 

ash colored, it is evidence that the stove is far. too highly heated. 
Double close stoves made of ‘soapstone have lately come into pat- 
tial use, and their performance is in all respects very unexcep- 
tionable. : 

Air-tight stoves are excellent as to economy of fuei, but this is 

their only merit. ‘They impart warmth-ia the highest possible 
degree, but in themselves do nothing for a change of air, neither 
carrying off any noticeable quantity of foul air, nor supplying aby 
fresh warm air. These defects are the same with those of close 
stoves but in the highest degree, and they may be remedied in the 
same way ; the ventilating opening into the chimney should how- 
ever be larger than in a common close stove. The very perfection 

er with which they irepart their caloric to the room, 1s 2 Sel eked 
» 
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ous defect, for if a chimney is used only with one or more of these 
Stoves, there is not sufficient warmth imparted to it in very cold 
weather, to prevent the pyroligneous acid generated in the com- 
bustion of the fuel, and passing in vapor by the edges of the 
damper, from being condensed against the inside of the chimney, 
Where it penetrates the mortar with which the bricks are laid, 
and acting upon the lime destroys the tenacity of the cement 
and passes through it into the rooms. An instance of this kind 
fell under the writer’s observation. The chimney in this case 

two flues, one from the ground floor, and one from the cham- 
ber above. Both were provided with air-tight stoves, which 
were managed with rigor according to the directions of the inven- 
tor. in the course of the first winter the pyroligneous acid began 
to show itself in the chamber, oozing through the plastering, on 
the sides of the chimney. where it was laid upon the bricks, and 
running in streams down to the floor. The same thing took 
place even more copiously in the loft above the chamber, and the 
fluid that ran down there, spread in. puddles over the ceiling of 
the chamber which intercepted it, and before spring made its way 
through the plaster of this ceiling in large patches, dripping copi- 
ously in various places, defacing and spoiling the carpets and 
furniture below, and rendering it necessary to set a number of 
Vessels on the floor to catch the dropping fluid, and prevent it 
from effecting the same destruction in the parlor below, which 
indeed, with all precautions that were taken, did not entirely 
escape. The chamber was rendered uninhabitable, and all that 
part of the house was troubled with “a most ancient and fish-like 

smell.” The use of the stoves as air-tights had to be entirely 
given up; and it was found necessary to rebuild the chimney 

ligneous vapor. 
d effectual. 

-pi a means of warming dwelling-houses 

has Se te ot ieee Samet so little favor, that it is hardly 

Worth while to say any thing about them. They are costly and 

troublesome, and have in themselves no means of changing the 

air. In establishments where steam is generated in large quan- 
other purposes, it may be profitable to employ waste or 
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spare steam for the purpose’ of warming such portions of the 
building as it can readily be conveyed to without much expense, 
the necessary purification of the air being otherwise provided for. 

Such are the principal modes that have been employed for im- 
partin gwarmth to dwelling-houses, with their advantages and 
disadvantages, both as to warming, and as to preserving the purity 
of the air while diffusing heat, with the means necessary for so 
doing while the increase or maintenance of warmth is desirable. 

t this warmth so artificially procured, may become excessive. 
From too large a fire, the presence of too many persons in a room 
where the fire is, and the burning of numerous lights, the air 
may become too warm and impure, and additional ventilation 
and with cooler air may be required. In this case a ventilating 
aperture in the upper part of the chimney is wanted, to permit 
the escape of the warm air from the upper part of the room and 
with it such of the gaseous exhalations, engendered in such cases, 
as are of a light specific gravity. Rooms thérefore used for the 

bearing down with it to the lower part of the room, the impurl- 
ties it might meet with, conveying grateful. refreshment: to the 
lungs, and checking the ascent of impurities from below the 
mouth and nostrils. The very coolness applied to the head is 
one of the best means of preventing the bad effects of the inha- 
lation of air impure from an undue mixture of carbonic acid, 
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as this part of the system is the first almost to manifest the effects 
of blood not duly purified in the lungs. 

1e common mode of admitting air into too warm a room by 
letting down the upper sash of a window, where it can be done, 
in preference to raising the lower, is founded upon this princi- 
ple, and is perfectly correct. The mode however is somewhat 
defective, as the air is admitted in too large a body and with too 
strong a current, except for excessive cases, and by producing too 
sudden a check to perspiration and to the secretions of the mu- 
cous membranes of the air-passages, is apt to produce inflamma- 
tory affections of the head and throat. Were it to pass through 
a sheet of wire gauze or perforated plate of thin metal, its force 
and intensity would be much lessened, as it would be divided 
into numerous minute currents, and instead of descending like a 
cataract, would fall quietly like spray or mist, mixjng intimately 

ith the warm air and gently cooling it, and refreshing and cool- 
ing without chilling,*the heads, necks and air-passages of the per- 
Sons in the room. Were a space of a foot in depth in the upper 
part of one or two windows with a moveable upper sash thus 
provided, (and this might easily be done, and so as even to be 
ornamental, ) no better ventilators for supplying cool fresh air to an 

6 oe 

tilators and the means of warming recommended, there would be 
No great difficulty to be encountered in keeping the desirable de- 
gree of warmth and purity of the air in any but hot and sultry 
Weather, when of course the temperature of the external air must 
12 some degree limit the amount of coolness to be obtained by 
Ventilation. 

d 
. - 

bad. effect upon furniture not thoroughly seasoned and dried in 

the making, causing it to shrink, crack, and warp; and even fur- 
hiture made in a moist or cool season of the year, though of ap- 
parently well seasoned wood, will under the influence of a stead- 
ily warmed room, where the heat is kept up to summer tempera- 
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ture, say 76° of Fahrenheit, shew often manifest signs of undue 
dryness. The effects upon the human system, especially in a 
person unaccustomed to it, are an unusual dryness of the air-pas- 
sages of the mouth and throat, creating a disposition to thirst, 
and requiring a larger supply of fluid in the way of drink, than is 

customary in the cold season of the year, while if, as is com- 
the case in this season even in the house, the dress is ma- 

of the atmosphere. gt 
Now the effect of throwing into air already warm and unduly 

moist, a large additional supply of warm vapor, as is the case 
when water is suffered to evaporate from the top of a stove, 1s to 
produce a relaxing effect upon all the surfaces of the body expose 
to its influence, both the mucous membranes and the skin, and 
thereby to render one more liable to feel the ill effects of a chee: 
from coming in contact with the cold external air. If any thing 
in the way of an extra supply of moisture were advisable or ad- 
missible, it would be simply to place a vase or two of water 17 
different parts of the room, and let the air drink from it gradually 
and at its own temperature, a sufficient supply of moisture to sat- 
isfy its capacity. It would thus be naturally saturated, and Bo 
more ; and the furniture at least would escape injury; and pos 
sibly, perhaps probably, the human form would receive no dettt 
ment, if the warmth of the room was limited ,to about 62°-65°, 
which will be quite sufficient for comfort for, healthy persons 
fairly clad for the cool or cold season. In the case of im’ ids 
some departure from these limits both of warmth and moistut®, 
may be advisable according to circumstances, but these should be 
regulated by the advice of the medical attendant, to suit the re- 
“quisitions of each case. 

Thal ean see 



Use of the Zenith Telescope in Determining Latitudes: 191 

Arr. XXII.—Notes on the Use of the Zenith. Telescope in De- 
termining Latitudes in the Coast Survey, by Talcott’s Method, 
and on the Reduction of the Observations ; by A. D. Bacus, 
Superintendent U. S. Coast Survey.* 

_ Tue method of determining latitudes, by measuring differences 
of meridian zenith distance of two stars, of nearly the same dis- 
tance from, and on opposite sides of, the zenith, employed by 
Capt. Andrew Talcott, late of the U. S. Corps of Engineers, ap- 

ment for each pair of stars, and when the star should enter the 

field ; thenceforward calls each ten seconds, the observer follow- 

* From the Proceedings of the American Association for the Advancement of 
Science, vol. y, (Sth j ineinnati,) p. 151. ; 
. + In this pe ee ane. et os or nat) Bie clamp has been applied for keep- 

t in position, and with great advantage. 
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ing the star with the horizontal wire, and moving the instrument 
in azimuth, if it appears necessary, as the time of culmination 
approaches, to bring the star in the middle of the field. When 
within ten seconds, the recorder calls each second, and the instant 
of the previously computed culmination, when, the wire being 
upon the star, the first part of the observation iscomplete. The 
level and micrometer are read and recorded. 'The same process 
is repeated after the instrument has been turned 180° to observe 
the opposite star of the pair, on the other side of the zenith. A 
single observation on the meridian has, in our experience, been 
found preferable to several circum-meridian observations. 
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Captain Talcott, 

ord is not essentially different from that used by 
by subsequent observers. By recording the E 
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readings of the level as N. and 8. ends, instead of object and eye- 
ends, some trouble is saved. ‘The table, with its headings, is as 
above. 

Of the arrangement of the instrument in its place, and the 

7 
- 

when near its culmination. Another method, introduced by As- 

NUMBER IL. 
Values of Micrometer Divisions, No. 1, by Distant Mark. 

Daa) Disance | With Micro] Wink Theatie wane | a alt 
peg] from ___ meter, a, one sles, ae 

ivis. 
May 16, | o's § | rax308| 4631 |” ‘36t8 | -0004 | ~oon090r8 

Cre W +: edad 503-2 +3800 s oe 

0% A 2845-0 109°6 +3152 

ns |__| ——<—<——__ : 

e==0!l-0051== probable error of a single ration. 

E=0 -oo1r2==—* “ mean of all. 

__Mean value of one division of micrometer ==0'"380SH01 0082 

pairs N. and S. of the zenith, zero. It is, generally, convenient 

to approach nearly to the fulfillment of this condition. 

Stooxp Szrues, Vol, XIV, No. 41.—Sept., 1852. 25 
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The value of the divisions of the level is next found in terms 

the other, heing measured by the micrometer. The advantage 

of the collitnator, from the stillness of the air through which the 
observation is made, is shown in the following comparative re- 
sults, by the two methods: 

NUMBER IL. 

Value of Level Divisions, No.1, by Distant Mark. 

Level. Micrometer. Differ, Differ. | Value of one division of level 

i sev O | E_ /Turns. Divis,| Level. Mier. micr, divisions, 

64:5 | 14:7} 0 o 4:25 19 4°47 
60°3 | 19:0] 0 | 19 4-40 20 454 
56-0} 23-5} 0 } 39 5:50 21 3°82 
50°5}.29°0} Oo 60 

e==0'5862 in micr. divisions. 
E=0:03275 * ts 

Mean value of one division level = 15193 
No. 2 by collimator. 

€=0'0770 
E=o0-0181 oy ee ee ee 

The value of the level divisions is then converted into arc, and 
a table prepared, which, by inspection, shows the correction to 
twice the latitude for an excess of sum of readings of north en 
over sum of south ends, or vice versa; applying this correction 
in north latitude, with the sign N.—S. I constructed a table, 
from which the correction for level could be taken by inspection ; 

the sum of the north end readings being arranged at the top, a? 
the sum of the south end at the side—the correction being found 
on a diagonal line. It has not, however, found favor with the 
observers: but they usually prefer a table of single entry, 1 
which the argument is the difference of the series of north and 
south end readings, and opposite the correction in arc. ; 

ere are two corrections, which it may be as well to notice 
in this place ; viz., for reduction to the meridian and refraction. 

If the line of collimation of the telesccpe is off the meridian, 
the reduction to the meridian employed in altitude and azimuth 
instruments, and in sextant observations, applies. . If the axis, g 
vertical wire, is in the meridian, and the star is observed before 
or after culmination, then the correction is such as is used Wi 

_—_ 

a — the zenith sector and with the meridian circle, viz.: 7=— 
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Sin 2A, in which z is the correction, H the hour angle, and A 
the polar distance of the star. 

hese corrections were formerly tabulated, but now are gen- 
erally avoided by the mode of observing, and the cases in which 
they occur are computed separately. In general, the tendency is 
to avoid methods which introduce tedious calculations, unless at- 
tended with decided advantage. 

One of the great advantages of Talcott’s method is, that the 
correction for refraction is very small; being for the difference, 
merely, of the two refractions on each -side of the zenith. The 
correction for temperature and pressure of the air is, usually, in- 
significant ; amounting, at the distance of 25° from the zenith, 
and for a difference of 20 minutes of zenith distance, two inches 
of the barometer, and 50° of the thermometer, (Fahr.), to only 
002. The whole correction for refraction is obtained by the 
following easy method, first used, I believe, by Prof. Gibbes, of 
Charleston: The refraction being nearly proportional to the tan- 
gent of the zenith distance, the differences for the two stars of 

the pair will be nearly the differential of the tangent of the zenith 
distance of the star south of the zenith, and will be’ inversely 
proportional to the square of the cosine. : 

Zs the true zenith distance of the star south of the zenith, 
and Zn the same for the star north of the zenith. 

Then in each case the true zenith distance = the observed dis- 
' tance + the refraction, which is proportional to the tangent of the 

zenith distance ;—or calling Zs, and Zn, the observed zenith 
distances of the star S and N of the zenith, 

Zs=Zs,+mtanZs, and Zn=Zn,+m tan Zn 

Zs—Zn=Zs,—Zn,+m (tan Zs—tan Zn). 

Since tan Zs— tan Zn= tan (Zs— Zn) (1+ tan Zs tan Zn) a 

ble may easily be rigorously computed, or approximately, 
IZs 

d tan Zs= eae? Us : 

eta _ _ msin 1” diff. zen. dist. 
And the log correction is Log Te eee Ee cs 

@ table is easily constructed. te, 
he Glioiing table for correction for refraction to the ae 

hundredth of a second, for different zenith distances and 7 a 

ences of zenith distance, has been computed by this metho » RY 
sub-assistant G. W. Dean, of the U. 8. Coast Survey : 

, from which 
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[B.] 
Corrections for Refraction, to be used in correcting observations with Z. Telescope. 

Pa | ZENITH DISTANCES. es 
arc. |0° 30¢ |4° 10’ \9° 40' \13° 00! {15° 4017 50! | 19° 40" [21° 20" (220 50" 124° 1077259 257] 

of  } 00} +00 00 00 00 00 oo “00 00} +O -00 | 
I or ol or OI} *O1 Ol "OI ol oO ‘Or 

02 | -02 | ‘02 02 02| -o2 02 02 02)| 02 02 
30 | ‘02 | -o2 | -03 03 03| -03 03 03 03] :03] 03 

2 3 03 03 o4 04} +04 04 o4 04 04 04 
30} 04 | 04 04 o4 05} «05 05 05 05 05 05 

3 Bb 205 05 05 05 06 06 ‘06 06 
30 06 ‘O07 *O7 07 ‘07 07 

4 07 | :07 | +07 07 07 | +07 “08 “08 08 | -o8} +08 
30 |. ‘08 | -08 08 | -08| -08 | -o9 09 09 | -09| +09 

5 08 | -08 | :09 | -09 | ‘0g| -09 | +10 10 10] *10] ‘10 
aot Oy 10 POPS AFOT 410 10 II It II II 

6 19 | +40.) :160 11 lI II ll 12 12 12} 12 
So.F Uae srt 12 12] -12 12 13 13.4403 os 

7 12 | 12 | -12| «12 13} -13 13 14 14| +14) +15 
30°} *13 |- +13 13 13 14} -14 | <4 5 15| +15] +16 

8 14°| *14 | +14 14 15| -15 15 16 +16 | +16 17 
30.1. +14.) 14 | 215 15 | 16) -16 16 17 17 I 18 

9 19 f-*10 | 116 WO; oto l ae 17 18 18 | *18 19 
30 | +16 | +16} +17 17 17} +18 18 19 19} ‘19 20 

10 eke sto Se 17 18 18 19} +19 20 20 | *20 21 
30 | 18 | +18 | +18 19 1g| +20 20 21 Phe eee ts eae | 

Il 19| -19| -19| .20 | *20| -20] ar | -ar a2} *22| -23] 
30} *19 | -20 | -20°} sor | ear} sat | .22 22 3} ‘a3 

12 20 | :20 | +a aI 22 if 292 obo .93 23 -94| 24] +25) 
3o | .-2r |. -2ar 22 22 ‘ast 69d -24 24 5 291 us 

13 22 | +22 | +93 23 | -24| +24 | .25 25 2 26} +27 
; 30 Hs > 24| .24| -25} .25 | 126 7 | -27} +28) 

I 2 2 24 ae |= 364° a6) 55 2 128| +2 ay 
3o} 25 | +25] -25| .26| -27) -o7 38 28 9 ; 30} 

15 25 | -26 | -26} .27 | -27| .28 | 29 | +29] -30} °3r 3t 
30 -26 | .27 28 28 29 | .30 +31 32} -32 

16 27 | +27 | -28 29 29 f° 30 fo %3r 31 32} -33| 33 
30 | -28 | +28 |. -29 | +30}. +30]. +31} -32 32 33) +34] 34 

Se 29 | -29 | -30] -3o ait 33.) .33 34| +35} 35 
“8-30 | +30} 31} +3} +32} -33.] .33 | .-34 | 35} -36} *36 

18 31 | +31 31 32 Sab 34 -37| 37} 
3o f.-31 | -3a 33 “34 | 335 37} 38} 38 

19 32 | -32 34 | :35| -36| .36] -37| -38| °39| “4° 
30 | #33 |. +33} -34.| > -36. 36] .37 | -38| +39} ‘40} 4 

20 34 | -34} -35 34) -37 | .38 39 4o| *41| *42 
3o | “354 35 37 38| -38 39 40 41| *42 43 

a1 364 336] -37|° +38 | 38] “39 |: -40. | +d 2| 43) 44 
30 | :36 | -37} -38 -39| -f0 | -41 | +42 43] 44) “® 

22 37 | -38| -38| +39] -40] -41 |. -42 44\ 45) 4} 
30 | -38| -38} .39| 40 | -41|] -4a} -43 | +44} -45| “46| “47 

23 9| -39| 40} “4t | +49} -43 | 44 47| 48 
40 | -40| -4t | +42 |. +43). 44]. -45 | 46) 47} 748) 749) 

24 rj 4c} 42} -43 | -44| -45 | +461 -47 | 148) 7491 92h 
e same table may be formed as conveniently by differences 

from the usual refraction tables. 
In selecting the pair of stars for use with this instrument, we 

have found the following rules convenient or necessary to be 
served. The British Association Catalogue ged afforded ready 
means for their selection, and the computation of their places. 

a 
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1. The latitude of the place is assumed to the nearest two or 
three minutes of are. 

- The zenith distances should be as small as practicable (the 
instruments now used admit of ready access to the zenith in obser- 
vations), and should not be extended beyond twenty-five degrees. 

The differences of zenith distance should be small, and in 
no case exceed a convenient range of the micrometer, say, ten 
minutes of arc, corresponding (in the instruments which we use) 
to about thirteen turns of the micrometer. 

4. The interval of time between the culmination of the stars 
of a pair should not be less than one minute; so as to give time 
deliberately to read the micrometer, and to turn the instrument in 
azimuth, to be prepared for observation ; and should not exceed 
about twenty minutes, to avoid changes in the instruments. 
_ 5. The interval between the pairs should afford time for read- 
ing the micrometer and level, and for setting the instruments for 
the next pair. This will vary with different observers ; but three 
minutes is about the time adopted by most of our observers. 

hen the intervals between pairs are unavoidably long, they are 
filled wp by observing transits for time. 

6. The VI4 magnitude is the least that admits of easy obser- 
vation, with the telescopes which we use hey are by Simms 
f London, have a focal length of forty inches, and object-glasses 

about three inches in diameter ; and we commonly observe with 

? 

the catalogue is to be consulted from the earliest AR which the 
daylight, at the time of beginning the series of observations, per- 
mits, to the latest hour at which it is desirable to observe. Within 

this period of AR, the stars are divided into belts by their declina- 
ions; the breadth of each being equal to that of the field of the 
instrument, and being paired accordingly, the corresponding de- 
clinations north and south of the zenith, as in the following table 
for Mount Independence, near Portland, Maine ; assumed latitude, 

° 45’, and field of the telescope 15’: 

TABLE No. L : 

cs Si Selection of Pairs for Observation with Zenith Telescope. 

in BAG N. or S| Mag. Auth. A.B. N.P.D. 

acy : hot. Be 46° oo! and 4 30! 

; 36 05 46° 27! 14! 

rom ob Vd Seas 46° 34! of!" 
en 2 “ | és I 18 02 57 pod pd AG 

20 : 2 2 
724u |. = vi 3 phe vv; a 46° 30! 14!" 

|_7681 N I a1 56 53 | 46 ‘ 

srevond cack (15! each side of zenith.) 
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[No.of Stari: or S| Mag. | Auth. AR. N.P. D. 

he Ms 8. 45° 45' and 46° 45' 
6013 N VI T 17 38 39 45° 5o! 53/1 : 
6728 s V3 I 19 31 46 46° 37! dol! 
6731 N Vi I 10, 3k 45° 38! oa!’ 
7317 N - I 16°57 07 45° 47/55" 
7333 s IV 3 20 59 28 46° «40! 06)!" 
7402 8 vi 2 ar 12 52 46° 4o! 59!’ 
9705 N “ 3 21 59 56 A Aa! i! 

The table is continued, as above, until 20° to 25° from the 
zenith is reached. It contains the information necessary to apply © 

the foregoing rules for selection. The pains which may be be-  — 
stowed on this table are not lost. Some of the observers prefer, 

in filling it up, to take zones of five degrees at a time, on e 
side of the zenith, and to go through the catalogue thus, several 
times within the limits of the AR determined upon. 

e pairs, then, are selected, and placed according to the ste 
siveadihe,-< as in the following ‘table : 

TABLE No, IL 

For Selection of Pairs for Observation with the Zenith Telescope. From 1th, to 19h. 
tara, N. or S|) Mag.) Auth, AE. Tin Bee 23 

} 6238 s VI 3 . 18h 15m 10s Gx? arty Sa ¥ 
6289 N Vv 3 1 31.17, 0 @ 
6179 N Ix | .3 17 50 56 3 06 33 
6147 > Vi 3 18 ot 20 go) Bee 
6178 Ss ¥ 3 18 06 1 8 37 40 
6184 N VI I 18 o7 21 3° 4) 
6368 N VI 2 18 35 35 4 53 24 

2 6427 8 VI 3 18 44 17 eS aki 
§ 6091 N i 5 if .53..08 5.299; a 2 
2 6235 s 1V3 3 18 14 39 3 59 59 

From 19h. to 21h. 

Stars. N. or 8. Mag. Auth. Aw 

Ram. 
§ 7008 VI I 20 14 4 
7076 Vil 3 oO. 53-4 
6983 ‘ IVs 3 20 10 5o 

Vi 2 20 12 48 
7277 IV Z B06 BE BS 
7301 v Vi 3 20 54 .: 
7100 VI I m0 a9 “39 
7171 ‘ I 5 20:: 36 1 
9317 y VI I a0 OY oO. 
7333 a 20. 59 29 
6851 3 20 5o 4F 
6928 y Vi I 20 02 16 
6932 f Vv 3 20 03 
6944 VI 3 20 05 
7001 VI I 20° 413 go 
7062 ‘ Vs 3 20 22 29 
s134%s: Vin 4 a6. 3% : 29. 

| 7189 ‘ Vis a 20 38 33 
6571 | s Wiles t\oa 19 06 or 

| 0 6583 i Y ye Fe. B25 Bo 08. 50: 
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NUMBER IIL 

Pairs Selected for Observation. 

See . 

bay Star. laPs.| Mag. [Auth. AR. NPD. | AEA) ZZ] Bp. 

Ra | 4 Hes ig Fg APPR SEs nt 
6109 | N ‘VI 3 [17 55 39144 29 23) ga° 1° 46! 

Time wl Sagittarii at 118 of 46 
: 6203 | S | VI | 1 |18 10 59/47 53 21/22! 44} —6 16 | 1° 38 

e @ Lyre .. 0, 1 31 51 
Time <{6599..28:... {19 Ir o 

6 Aquile.... {19 17 5 

§ 6681 | N Vig 3 j19 23 04/32 16 29 ee 13 59 
&s, 6740} S }1V | 3. |19. 33, 27/60 11 24 ate 107 113 56 

6771 | S 4-V 3 |19 38 53/53 ‘00 19 6 45 
3} Ss INT v dS ip: 2SBG9 <3 S079 1A 39:16: 5 

6937; S | V 3 j20 03 51/53 35 56 7 20 
. : 6959 | N| V 1 |20 08 22/38 59 1 35 08 | +6 08 7 16 

5 § 7oor|.S | VI ¥ 190 2130097, 27 © 51 o; 1 
{ 7062 | N | V4 | 2 [20 22 27/41 06 48 387 95) 7 39115 

« 6 § 7398 | S FIV4| 4 [or 1s 31/51 13 58] . 2 4 5 
{ IN vr | i jay 9G 18)4x 09 995, ar 23 7 37 5 08 

}_Time 8 Aquarii......|2r_23_3 ath, 

_ From the table No. II, the pairs which best fulfill the condi- 
tions heretofore stated, are selected, and the difference between 
twice the co-latitude of the place and the sum of polar distances, 

18 entered with its proper sign, (130°—2L—( AntAs ) this 

quantity being equal to the difference of the zenith distances of the 
two stars composing the pair, (since 180°-2L= A. + A.t+Zn-4s, 
L being the latitude A,, and A, the polar distances of the star 
N, and 8. of the zenith respectively, and Z, and Z, the zenith 
distances of the same star.) ; 
_ The object of obtaining the zenith distances approximately, 
8, So to select the pairs that the sum of all their differences, with 

their proper signs, shall be nearly zero; which, as before stated, 
corrects for any error in the determinations of the micrometer 
values which are used in the observations. 
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> Z—EZ1=2 41" for 17 pairs. 

PD. | A+A' 2-2 2D. Pair, Star. [N.or8.| Mag. | Auta. AR. | N. 

| hee: ms. 8.422 > tA! Pas 
6109 | N | 5 3 17 55 39 | 44 29 23 92° 1° 46! 

I Time, yp! Sagittarii at| 18 04 46 
6203 | S | Vi | x | 18 10 59 | 47 53 21 | 2944" |=—6 16 "1 38 

yre. 18 31 51 
Time, < 6599 ....... II 

6 Aquile ..| 19 17 58 
2 1| N | VIs{ 3 | 19 23 0f | 32 16 29 13 iz 

6740; 8 IV 3 | 19 33 27 | 60 17 24 [27 53!/—1 OF} 1 y 
3 | 67713 | S Vv 3 | 19 38 53 | 53 00 19 45 

6865 | N | VI 1 | 19 52 38 | 39 30 00 |30 19/1 19) 6 45 
4| 6937| S Vv 3°} 20 03 51 |°53 35 56 ES 

6959 | Nj V I | 20 08 22 | 38-59 12 |35 o8|+6 08 7 16 
5 | 7001 | S VI 1 | 2013 29 | 51 27 51 . 5 12 

7062 | N vi 2 | 20 22 27.| 41 06 48 |34 39/45 39) 5 09 
Time, 61', Cygni,.. 21 00 11 

= 7398 | S | 4 e Ir 31 | 51-13 58 Be 
ALI I at 14 18 | 41 07 25 | 21 23/—7 37] 5 

Time, 8 Aquarii,... 21 23 39 
7 | 7598 3 | 21 41 15 | 41 23 03 4 52 

7614 VI 1 | 21 44 52 | 51 09 32 59/43 59 4 54 3 ad 1 | 22 15 38 | 47 00 37 —- 
3 | 22 31 48 | 45 35 50 | 36 27|+7 27} 0 40 9 733 i WW t.3 28 38 | 36 55 50 ,*, 158 VI | 3 | 00 29 20 | 55 25 43 | a1 34|/—7 26 aie I 226 | N | VI oo 41 13 | 43 03 18 i 

283 VI 3 | 00 54 29} 49 27 54 | 3 12\-+4+2, 12) 3 12 
II 318 oo 5g 28 46 51 35 o 36 352 y o1 03 54 | 45 27 50 | 19 25|-9 35| 0 47 12 487 i oe 1 28 48 | 42 08 06 f ‘ a 

102 1 31 44 }|-50 11 13 |19 19|- Ing 
13 a Va 1 59 27 | 52 51 20 sacks eis 6 36 

67 ‘i Vi 2 29 27 +o 27) 6 37 
14 706 Vv : 2 09 37 18 55 cd Bad 

727 ¥ 2 13 31 | 49 17 18 |36 13/47 13) 3 02 
15{ 819} N | VI I 2 32 26 | 37 07 08 ee 

Va | 3| 24216 | 55 33 47 | fo 55/411 55] 9 18 
16 | 915 V4 | 2] 249 45 | 55 25 27 i a 

94 V } Wig} 3 | 2 53 57 | 37 05 11 |30 38/41. 38 ae 
17 | 953 3 | 2 55-341 51 44 Ae 

1043 II 4 | 3 13-37} 40 4o 42} 25 26/-3 34 5 3 

Som + 47/ 57" 
: ie 14, 16!" 

DZ—IZl = 2! Ault ES Se eee 

The places of the stars are next accurately worked up by the 
method laid down in the preface to the B, A. C.. ; 

he forms used for computing the observations with the zenith 
telescope are shown, in the annexed tables. There are brieler 
methods; but this one has the advantage that all the quantities 
are spread out in the table, so that a second computer (the office 
computer) who differs from the first (the field computer) may 
trace, readily, the source of discrepancy. 05 
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tions on that pair. If the observations were numerous, of course 
the probable accidental error would be thus obtained with more 
re than in the actual case. 

he following table gives a convenient form for applying this 
method. The results were obtained by one of the sub-assistants 
in the U. S. Coast Survey, at Mount ln with the 
Zenith Telescope of the Coast Survey, No. 

For Probable Error of a Single Observation. 
No. of [Results for 
Pairs. | Latitude. 3 {a—z) | (a~ x)? SUMMARY. 

I {3792 
I, 11 nim Iv, sum of sqs. sd aie 

35:71 1'79 | 32041 | v, 1, 
33-01 “gl “8281 | vii1, = x, 

(4) 32°90 1:02 ¥-9400 | XI, XII, XIII, XIV, oan 
34-05 “33 016 ,XVI,xvi1, xvi, 6°7534 

33-92 Kid; &X, xX3, SETI, 78312 
36°15 t 05 0025 | Xx111, XXIV, xxv, XXxvI, __7°3678 

TH 27°84 164 | 2-6896 |xxvi, xxvit, xxVIII 55054 
(4) 34:59 161 | 25921 | xxix, xxx, XxxI, 242 

3G23 103 ‘0009 | XXXII, XXXIII, 23263 
36:20 Sauer z 

42°43 67 448 L(a—2z)? == 72°707 
IV 41-44 -36 0 : ade: 

41:50 24 0576 
(4) 1-60 “14 196 

41°74 
31° -28 0784 

32°80 Kay 3025 
(5) 32155 ‘2. 

31°44 “81 6561 
32-48 93 0529 

32°25 
29°81 1°39 | 1°9321 
28°22 20 

¥, 28°11 “31 
(©) 26-72 ro | 28 

29°24 “82 6204 
28-42 

34:3 19 
33-2 135°} 31-8225 

Vil 34:80 “20 
35:92 1:34 17956 

(4) | 3458 ~ 
21-5038 

Number of observations, <—=150 
‘ “ pairs, v= BP ays op 7673. —=0°6167 

r—v 
L— 

Then 0- ais te ayia on a single pair having but a single err 
tio 

The probable error of one observation —=A/-4549 X "4549 x 0° 0-6157= = "58 
* thé Tesult of a 5 pall having three ob- m7 

- servations upon abies Boe ee 
For eA mince upon a pal iy, ned ‘Gide a ee 

wa, ges? ais fete: » 

“teven. 
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From this, results the mean probable error of any number of 
observations upon a pair of stars, by dividing the value just found 
by the square root of the number of observations. 

We are now prepared to estimate the error of the places of the 
stars used ; for the discrepancies which they show are compose 
of errors of observation and of errors of the catalogue,* if the 

computations have been rightly made. form. in which 

nen is made is given in the annexed table, with the 
esults 

Number of Number of Star Mean of | Mean 

Pairs. in each pair.) latitude. ant (aw zy 
B. A. Catalogue. © | a hee 

6368 6427 37°92 | 34//-50 3°42 11°6964 

If 6497 6522 | 33-92 58 +3364 

il 6571 6583 36:20 1-70 2"8g00 

iV 6673 6712 41:74 724 52-4176 

V 1 'G6745 “1 G754 | “3325 25 50625 
VI°| 685r | 6928 | 28:42 6-08 36-9664 

VII 6983 34:58 123 0064 

Vil 7008 7076 33-27 08 151 

IX 7100 7171 34:55 05 “002 

XXXII 953 1043 S18 62 3846 

33. | 1138-66 | 2(a—2)* 169°6906 

Mean lat. = 43° 45! 34!-5o} 5M? 44418 

DHE Tt. 165-2488 

For x—1 pairs. 

3 x(a—x)?—=M? 165-2488 Log. =2-21814 
e Catalogue = 2-2) 5 = ne =1-50515 

0:71299 

‘4549 “ =9°65792 

e? Cat. =037091 

e Cat. =1/-53=0°18545 

Probable error of position of one pair of stars, 

given in B. A. Catalogue, . ‘ : = 1-63 

he four pair of stars hav- 

duce the average Oata- 
latitude but 

_ The omission of the observations on t 
ing the greatest probable error, would re 

b he omission of five pairs, 
able errors, would but slightly change the pro 

Catalogue, (to 0-93), while it would affect t 
+0”-32. The effect of a few very discordant wesults on the 

Probable error is not peculiar to these results, or confined to this 
Class of observations. : 

_A general comparison of the results obtained in the Coast Sur- 

vey,—as I propose, on some other occasion, to show,—confirms 

iccihis supposes he of - rometer value to be too small to enter into the 
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the conclusion here deduced, that the weak point of this method 
is in the Catalogue places of the small stars used. ‘The steps 
which have been taken to obtain determinations of these, in con- 

nection with the Survey, I hope, also, to bring before the Asso- 
ciation. In the meanwhile, we multiply the number of pairs of 

stars, and make a number of observations on each pair; which 
would keep our results in due relation to those of the Catalogue, 
if much more perfect than at present. 

ani eneaeae 

Arr. XXIII.—Contributions to Analytical Chemistry ; by 
Woxcorr Gisss, M.D. 

In an interesting memoir* on the analogy between the chemical 
relations of peroxyd of lead and the so-called ozone, Schénbein 
has pointed out the remarkable fact that peroxyd of lead precipi- 
tates manganese completely from its solutions in chlorhydric and 
sulphuric acids, a compound of peroxyd of lead and peroxyd of 
manganese being formed. A portion of the lead is at the same 
time reduced to protoxyd and unites with the acid with which 
the manganese was combined: the oxydizing action which takes 
place may be represented by the general equation 

Pb O2:+MnO. XH=Mn O:+Pb X+HO. 
Schonbein appears not to have remarked the importance of this 

observation in an analytical point of view. In investigating the 
subject carefully I have been led to the conclusion that the per- 
oxyd of lead constitutes one of the most valuable reagents in 
analytical chemistry, since by means of it the oxyd of manga- 
nese may be easily and completely separated from a number of 
other bases without the employment of ammoniacal salts. The 
use of ammonia, as is well known, frequently renders analyses 
conducted by the ordinary methods laborious and inaccurate, 
either from the number of operations involved, from the absorp- 
tion of carbonic acid from the air, or from the unavoidable loss 
in driving off the ammoniacal salts by heat. The facts which 
I have determined and which serve as the basis of the analytical 
applications of the peroxyd of lead are as follows. : 

1. Peroxyd of lead completely precipitates manganese from 11s 
neutral solutions in chlorhydric, sulphuric, and nitric acids, slowly 

in'these cases, however, chlorine or oxygen is set free, and the 
quantity of lead dissolved is greater than that which corresponds 

an excess | 
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3. The presence of an excess of nitric acid prevents the pre- 
cipitation of the manganese, since, as Crum long since showed, 
ypermanganic acid is formed and remains in solution. 

Tartaric acid and those organic substances which are burned 
at the expense of the peroxyd of lead, do not interfere with the 
precipitation of the manganese. ‘The organic matter is first de- 
stroyed by the oxygen of the peroxyd of lead, and afterward the 
manganese is precipitated by the excess of the peroxyd added. 
When the quantity of organic matter present is large it is always 
better to separate the manganese by means of sulphydrate of 
ammonium in the usual manner. 

5. When, however, oxalic acid is present, we may avoid the 
use either of an inconvenient quantity of peroxyd of lead, or of 
sulphydrate of ammonium, by means of: chlorine or bromine. 
Either ofthese agents readily converts oxalates into carbonates 
by a well known reaction, RO, C203-+Br=RrB+2002. pe 

6. The presence of an excess of free acetic or succinic acid 
does not prevent the complete precipitation of manganese by per- 
oxyd of lead. ‘ 
_7. The same observation applies to the presence of sulphate, 

hitrate, and chlorid of ammonium, and therefore, probably, to all 
ammoniacal salts. 

anes : 
added to the neutral solution of the three bases in ehlorhydnic, 
hitric or sulphuric acid ; the whole is then to be digested upon 
the sandbath for an hour at a temperature of 85° C., care being 
taken to agitate the solution frequently and thoroughly with a 
glass rod. For every gramme of matter analyzed it is well to 

oughly washed with hot water. The’ filtrate contains the alka- 

line bases and lead, but is absolutely free from manganese. 

be separa 

aie 
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hydrogen, and in the filtrate from the sulphide of lead the alka- 
lies are to be determined in the usual manner; as there are no 
ammoniacal salts present the estimation of the alkalies offers no 
difficulty when they are in the form of chlorids. When but a 
single alkali is present its quantity may be determined by simple 
evaporation to dryness and ignition. The mass upon the filter 
after washing consists only of the peroxyds of lead and manganese. 
The filter is to be dried, ignited gently in a porcelain crucible, 
and then heated with fuming nitric acid which speedily produces 
a colorless solution. This is to be diluted sufficiently with water 
and the lead separated by sulphuretted hydrogen. The filtrate 
from the sulphide of lead contains only manganese which may 
then be determined as usual by carbonate of soda. In the above 
process it is almost always best to reduce the bases to be separa- 
ted to the form of chlorids.. The separation of the lead is much 
less easy when sulphates are present, while on the other hand 
the presence of nitric acid renders it difficult subsequently to de- 
termine the alkalies.. When however but one alkali is present 
with manganese, we may employ a solution of the nitrates, since 

in this case the alkali after the. separation of the lead may be 
estimated by fluosilicic acid and alcohol, as recommended b 

Rosé. When the solution of the bases is acid it may be neutral- 

ized with carbonate of lead, but this should be avoided if posst- 
ble, since it is not desirable to introduce more lead into the solu- 

Sains 



Dr. Gibbs’s Contributions to Analytical Chemistry. 207 

oxyd of iron also contains manganese which must be separated 
in the usual manner. en however the alkalies are present, we 
may separate the iron and alumina by means of carbonate of 
baryta, and then determine the manganese as above,’ thus avoid- 
ing the presence of ammoniacal salts in the solution. 

_ Separation of manganese from zinc and nickel.—The pro- 
cesses to be followed in this case are the same as in the last. 

rom “zinc, but is less serviceable where manganese is to be sepa- 

rated from nickel, since this metal is usually associated with co- 
alt. When cobalt and nickel are both to be separated from 

Manganese, Ebelman’s method appears preferable to any other. 
From what has already been stated (8 and 9) it will be evident that 
the peroxyd of lead cannot be employed to separate manganese 
from iron and cobalt. On the other hand, however, it is highly 
probable that this reagent will effect the perfect separation of man- 
ganese from glucina, zirconia, and the metals of the cerium 
group. But upon this point the writer cannot speak from actual 
experiment. ° erie 

For the analysis of a mineral which contains silica, alumina 
oxyd of iron, manganese, lime, magnesia, and the alkalies, I 

bonate of baryta to separate alumina and iron. To the filtrate 

from these bases peroxyd of lead is to be added to separate the 

Manganese. The filtrate, after separating the lead by means of 

sulphuretted hydrogen, will then contain baryta, lime, magnesia, 
and the alkalies, which are to be separated in the usual manner. 

By this method we may avoid in a great measure, if not entirely, 

the presence of ammoniacal salts, and obtain more accurate deter- 

Minations of the lime and manganese than by thé ordinary pro- 
ce 

3 
. 

Process are not alluded to, it became necessary to make this point 

the subject of special study. The results obtained in this investi- 

Sation are as follows: 

4 aS e 
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L, BY: means of Crum’s test it is easy to detect the presence of 
the ;s;'s¢— of manganese in asolution otherwise colorless. With 
proper care a much smaller quantity of the metal may be detect- 
ed, but the above will form a good practical limit to the sensibil- 
ity of the reaction. ‘ 

. The manganese in this reaction may be present as chlorid, 
nitrate, oe or phosphate, without effecting the result. 

a * resence of sulphate or nitrate of ammonium even in 
very a excess does not sensibly affect the delicacy of the re- 
action. 

The presence of chlorid of ammonium in sinall quantity 
does not affect the reaction. When, however, the chlorid is 
present ‘in great excess, it is necessary to add a very large propor- 

tion of peroxyd of lead in order to obtain the characteristic rose 
or violet tint, as the lead is reduced to a chlorid so long as there 
is sal-ammoniac i in the solution. In this case, therefore, “it is better 
to precipitate the suspected liquid by sulphydrate of ammonium, 
and then to test the precipitate by nitric acid and peroxyd of lead. 

hen organic substances are present, the solution should 
either be evaporated to dryness and ignited, or else precipitated by 
sulphydrate of ammonium, and the precipitate tested. e first 
method would probably answer best in testing mineral waters. 

. The bases to be tested for manganese may be present as mil- 
trates, sulphates, or chlorids. In the latter case the characteris- 

tic violet or rose color makes its appearance, even though chlorine 

is Corts evolved from the solution, on boiling with the nitric 
acid and peroxyd of lead. 

The presence of iron even in large excess does not very 
sensibly affect the delicacy of the reaction 

. The presence of an excess of a salt of nickel completely 
prevents the reaction for manganese, the violet color of t 
Hy Darna gnne acid being lost in the green of the nickel com- 

9. The presence of asmall excess of a salt of cobalt does not 
materially affect the reaction for manganese. It is, however, 1™ 
possible by the direct application of Crum’s nt to detect t 
presence of a small quantity of manganese in a large quantity | of 

a 4 compound. 
The difficulty which arises in the application of Cr um’s 

a ia cobalt or nickel is present, may be completely avoided 

Maumené that the colors of solutions of. cobalt and nickel are 
complementary to each other. The solution of cobalt which is 

suspected to contain manganese, is first to be freed as completely 
as possible from arene Sopp. and iron. Toa portion pet ee 

nee is to be gradually added ‘anil the color of the mixed fluid 

™ 
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of lead are then to be added, and the whole boiled for a few 
seconds, when the characteristic tint will appear if but a trace of 
manganese be present. The same process is to be applied in 

of the liquid must be observed immediately after boiling and 

subsidence of the excess of peroxyd of lead, as the tint fades when 

the solution is exposed to air and light. 
The constitution of the black substance which is precipitated 

from solutions of manganese by peroxyd of lead has not yet been 

satisfactorily determined, in consequence of the difficulty of ob- 

taining it perfectly free from an excess of peroxyd of lead, and I 

propose to resume the subject in another paper. It appears, as 

stated by Schénbein, to be a chemical combination of the peroxyds 

of lead and. manganese ; its chemical relations are as follows :— 

ut on heating evolves oxygen, while sulphate of lead is found. 

Oxalic and tartaric acids are readily oxydized by digestion with 

the black compound, with evolution of carbonic acid, and forma- 

Hon of carbonates of lead and manga 
In another memoir I shall return to 

sults of quantitative analyses, conducted acco 
pointed ont in the present communication. It may be proper to 

IS. v k: the commercial peroxyd 

cir eek Deo wn <i Maas or id upon miuium, can 
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Art. XXIV.—On Certain Analogies in the Solar System ; by 
Professor Dante Kirxwoop, of Delaware College. 

‘I. The Rotations of the Planets—When we compare the dis- 
tances of the planets with their times of orbitual revolution, we 
cannot fail to observe that a greater period always corresponds to a 
greater mean distance—suggesting at once the important fact, that 
the former varies according to some function of the latter. This is 
the great truth which underlies the celebrated third law of Kepler. 
The case is very different, however, when we come to compare 
the periods of rotation. Here no order or connectiof is at first ap- 
arent. Jupiter, the first planet exterior to the asteroids, is the 

largest in the system, and has the shortest period of rotation. Mars, 
the next inéerior to this group, is, with the exception of Mercury, 
the smallest of the eight principal planets, and is the /ongest in com- 
pleting its diurnal revolution. Saturn, whose diameter is rather 
less than that of Jupiter, has a longer time of rotation; while 
Venus, whose volume is somewhat less than that of the Earth, 
revolves on its axis in a shorter period. Again: Venus, the 

planet next interior to the earth’s orbit, and Mars, the first ev- 
terior, have nearly the same density ; while the rotation period 0 
the one is forty minutes Jess, and of the other forty minutes greater 

than that of our planet. 'Thus whether we compare the masses, 
volumes, or distances of the planets, we find the same apparent 

independence in regard to their rotations. This fact has been n0- 

ticed by various writers. ‘“ We know as yet,” says Humboldt, 
“of no inherent necessity, no mechanical, natural law, similar to 

the. one which teaches us that the squares of the periodic times are 
proportional to the cubes of the major axes, by which the above 
named six elements* of the planetary bodies and the form of their 
orbit are made dependent either on one another, or on their mean 
distance from the Sun.”+ “There is no apparent reason,” re- 

marks another distinguished writer, “why this globe should turn 

on its axis just three hundred and sixty-six times while it de- 
scribes its orbit round the Sun: The revolution of the other plat- 
ets, so far as we know them, do not appear to follow any rule by 
which they are connected with the distance from the sun. ter 

cury, Venus, and Mars have days nearly the length of ours. 

Jupiter and Saturn revolve in about ten hours each. For any 

thing we can discover, the earth might have revolved in this oF 

any other smaller period; or we might have had, without ~~ 

chanical inconvenience, much longer days than we have.”t 

= Viz.: “Their absolute size, density, period of rotation, eccentricity, 
ions of their orbits and the axes.” smos, vol. i, p-7 

+ Whewell’s Astronomy and General Physics, p. 27. mh 

ind the in- 

qs ioe 

~ 
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Again, “we cannot see anything which could have prevented 
either the size or the density of the earth from being different, to 
avery great extent, from what they are.”’ 

The first attempt, so far as I know, to develop a connection 
between those apparently independent elements, was made by the 
writer a few years since. Finding, generally, that law and har- 
mony characterize the operations of nature around us, I have 
ever thought it extremely improbable, since my attention was 
first turned to the subject, that the Creator had, in this instance, 
departed from his ordinary mode of action. The result of these 
efforts has been now nearly three years before the public, and has 
attracted some degree of attention. e most recent notice 

with which it has been honored is that of Professor Cherriman, 

Whose article in the last number of the American Journal of 
Science and Arts has suggested the propriety of a brief re-discus- 
sion of all the known facts which have an immediate and obvious 
bearing upon’ this interesting subject. ED 

_ The quantities to be used in our examination, it will be ob- 
served, are extremely various. Thus Jupiter’s mass is about 
3,000 times greater than Mercury’s; the interval between Saturn 
and Uranus when in conjunction is 33 times greater than that 
between Venus and the Earth in similar circumstances ; and the 
number of Saturn’s days in his year is 280 times greater than the 
humber of Mercury’s. If, therefore, all the known elements of 

the solar system, so far as applicable, consisting of magnitudes so 
widely different, harmonize together in a comp icated formula, 18 
it not, to say the least, extremely probable that this formula is the 
expression of a law of nature ? 

as tocome within the limits of error of the masses. oA 

tances, sidereal revolutions, and axial rotations severe a 

employed are those used by Professor Loomis.t I cou ‘3 te 
Encke’s masses of the Earth, Jupiter, and Saturn ; the i 0 “ 

ever, may hereafter require some slight ee or : a 

hus, I have employed the latest determination, that 0 truve, fro 

Be SSO: oa ee —————— 

Ms qihowell's Astronomy and General Physics, p. 82. 

{ Tid. [3 a one be cai table the mass of the Earth alone was errone- 

Ec pl ent tala 9h masses of the Earth and Moon. 
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his observations in 1848. The resulting diameter of Saturn’s 
sphere of attraction is 

D=8 618608, é 
and the corresponding value of the constant of rotation is . 

ae Fo 2 ‘ n 
* —, =C=972°929, 

Dp? * 

where n= the number of axial rotations performed during one 
revolution round the sun. The values of D for the other planets 
whose periods of rotation are known, are then determined from 
the formula . as 

2 
_ bog. D=3 (log. n — log.C). 

If we assume that the adopted values of m for Jupiter, Saturn 
and Uranus are entirely correct, the received masses of Mercury, 
Venus, and Mars will not perfectly harmonize with my analogy. 

y tabular masses of the two latter differ from the received 

masses by about one-seventeenth of their values. That of Mer- 
cury differs from Leverrier’s mass by about one-fiftieth. Are 
these interpolated masses admissible ? 

It is distinctly stated by Humboldt that these elements for the 

three planets mentioned probably need correction.* “ The masses 
of Mercury and Venus,” says Captain Smyth,t “are still subject 

to discussion, since the question is surrounded by every difficulty, 
as neither of them has a satellite.” In regard to Mars, Mr. Hind 
remarks, that ‘in the absence of a satellite to afford us a more 
exact value, we can only be said to have approximated to the 
mass of the planet.”{ It is unnecessary to quote other authori- 
ties. That the received mass of each of these planets may 
in error to the amount of one-seventeenth of its value, will hardly 
be called in question. 

o interpolate the elements of. the asteroid-planet, we have 
the equations :— 

pe Sern 2 Re agree: ‘ (2) 

u m 
92 pe bale ia>?% uw ape 

a == G48, . (3) 

@ dered se cee ee 
whence 

Se r4a/M 

eT (0 EO 

* Cosmos, vol. iv, pp. 445, 472, 508. ; : $ Oycle of Celestial Objects, vol. i, p. 106. + Hind’s Solar System, p. 78: 
ae 
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“8 =d = 1 : = Neal an ea ES oo 

ws - eer neh ) da 
where % ‘ > it 

m = the mass of Mars, 
Bt ci the asteroid planet, 

Wee No 2: Jupiter, 
Yr = the out@# radius of *Mars’s sphere of attraction, 

=theinner- * upiter’s a 
4 = the diameter of the asteroid planet’s sphere of attraction, 
¢' = the outer radius 5 “ 0 i 
9, =the inner ‘* 
d = the mean distance of Mars from the sun, : 
é— “ “ he asteroid planet from the sun. 

‘4 6t 6c “ce 

If the asteroids, however, are considered as independent plan- 
ets, the analogy is still applicable to Mars and Jupiter: Flora, the 
hearest of those bodies, being immediately exterior to the outer 
imit of Mars’s sphere of attraction; and the mean distance of 

Hygeia, the most remote, nearly corresponding with the interior 

limit of that of Jupiter. 
TABLE L. | 

Planetary Elements conforming with Kirkwood 8 Analogy. - 

ABeED pa 
xo 60126 

ee ome, 

Di f . . x - + 

Planet, Dista t ; 2 em. O . lb 

a next exterior Mass. Period. | Rotation. /Sph. ofat P tery me. 

ee orbit. : ae ‘i 

d b ee pe Pp D es ek 

M 
ie hm. 8, 

ereury, | -03870981| +3362335 |, ¢2g7q| 8796025 |24 5 283] -20097¢| -088919 112060 

Venus, 7233316 | -2766684| gles |224°7007869| 23 21 21-9) 383396] “136076 ‘247314 

10000000! -5236923| +eslrae |365-256361 | 23 56 4:09} “52134° 380756) -140592 
ars, 1:5236923 | 1544983 ls sade07/696-979645 | 24 37 20-4) +779537| “636601) +142996 

Ast. Planet} 3:068675 | 2-134101 |yaa¢ea7|1969 968692, 060311) -908382 

Jupiter, | 5202776 | 4:3960101| roa'ra7 43325948 | 9 55 26-5) 4876551) 2902761 2-073790) 

91643604 | gebrg |1075921 | 10 29 168/561 7-085359) 1533249) 

30686°8208 |37 192 _ |7-437871| 4879626, 2.598245 9538786 J 

Fanus, /19-18239 |10-85711 
'30°03950 

ereury’s sphere of attraction, however, extends to a considera- 

ble distance within the orbit. This w: +e; { 
the existence either of a planet or a ring of minute asteroids in- 

terior to Mercury’s orbit ; or, (2) that the original nebulous ring 

was from some cause precipitated upon the sun. For several 

¥ ind’s value, found by a combination of all the observations of the satellite. 

(See Hind’s Solar System, p.136.)— 
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years I have had a growing belief that Mercury is not the near- 
est planet to the center of our system. ‘This conjecture was 
first suggested by the fact that the-ratio of the sun’s diameter to. 
Mercury’s distance is much greater than that of the diameter of 

the arrangement of the planetary masses. This will be referred 

to hereafter. Upon the whole, I cannot but regard the probabili- 
ties as sufficiently strong to justify some search for the planet. 
Admitting its existence, an interesting question arises in regard to 
its perturbative influence on Encke’s comet. Perhaps the dim- 
inution in the period of the latter might in this way be at least 

partially accounted for. ok 
J? 

Application to the Asteroids.—If it be asked, what is the bear- 
ing of this analogy on the Olbersian hypothesis of the origin of 
the asteroids ?—I answer, it does not essentially require that those 
bodies should ever have been united in one perfect planet. It 
merely indicates what would have been the mass, mean dis-_ 
tance, and time of rotation of the resulting planet, had all the 
matter in the primitive ring collected about a single nucleus. If, 
however, we admit the hypothesis of an explosion, may we ne 
likewise suppose a subsequent disruption of some of the larger 

fragm In this case it might be impossible to trace all the 
resulting asteroids to the first point of separation. 

But it seems more probable that those small planets were form 
the separation of the primitive mass while in the nebular’ — 

other planets—chiefly that of Jupiter—either on the original ringy 

as suggested by Professor Peirce,* or on the asteroid-planet ; 
while in its primordial condition. In regard to the perturbations 

of this asteroid-ring, the following considerations may be worthy 

of notice : : 
1. Owing to the proximity of the asteroid-orbit to the enol 

mous mass of Jupiter, the disturbance would be very much great- 
er than in any other part of the planetary system. 

2. The breadth of the ring, or the primitive diameter of the 
planet, was probably such that the influence of Jupiter on opp 
site sides would be very unequal, 

* Gould’s Astronomical Journal, No. 27. 
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3. The period, (1969 days according to Table I.) which my 
analogy assigns to the asteroid-planet, is almost exactly commen- 
surable with that of Jupiter; eleven of the former being about 
equal to five of the latter. 
{ we assume that the period of Encke’s comet has dimin- 
ished uniformly at the present rate, the time of revolution, at no 
very remote epoch, was 1238 days; that is, seven of its periods 

_ Were precisely equal to two of Jupiter’s. 
ae 5. Among the swarms of minute asteroids which may be sup- 

posed to revolve in this zone, there have probably been many 

whose periods were commensurable with that of Jupiter. Those 

completing a revolution in 1444 days—precisely one-third of Ju- 
piter’s period—would be in conjunction with that planet, in the 
same point of the orbit once in every 4332 days. ‘The conse- 
quence in such cage would be a permanent derangement 

6. It is possible that in consequence of mutual attractions, in- 

tersections of orbits, &c., new combinations and aggregations of 

matter not unfrequently occur in this part of the planetary system. 
Important discoveries, I have no doubt, are yet to be made in re- 
gard to those mysterious objects. 
« When my analogy was discovered no asteroid had_been de- 
tected beyond the orbit of Pallas. Since that time, however, 
two of those small bodies, Hygeia and Psyche, have been found 
at distances considerably greater: the orbit of the former being 
exterior to that of the primitive (hypothetical) planet, and that 
of the latter nearly coinciding with it. /mean distances, 

periods, and inclinations of the small planets, together with the 
date of the discovery of each, are as follows: 

‘ » TABLE IL § 

Name. ae Mean dist, | Period. | Inclination. ate of discovery. iscoyerer, 

BRE Oi See eee 3 9018 | 1193d| 5° 53’ |1847, October 18, | Hind 

Gio, SS reac! ees 93349 | 1803 | 8 28 |1850, Sept. 13, nd. 

i sikgn eee 3:3612 1825 4 g  |1807, March 29, Olbers 

OR ge oe 93855 | 1846 | 5 28 |1847, August 13, 
el ets, @|-23862 | 1346 | 5 36 1848, April 26, Graham. 

Hebe,.........7.| .9go49 | 1879 | 14 47 |1847, July J, Heneke. | 

arthenope, gees 24483 | 1899 | 4 87 |1850, May 11, De Gasparis. 

Base ass v0 9-4619. | 1410 | 5 . 36. |1852, April 17, | Luther. 

Astrea, 0.6.5. 25774 | 1511 | 8 19 |1845, December 8) Hencke 
Pree. FE 5. 90-5895 | 1516 | 16 38 |1850, November 2, De Gasparis 

POR eas ad). s 2-584 1518 |. 9 6 41861, May 19, Hind. 

OMIA... 2.4. 96476 | 1574] 11 49 |1801, duly 19, . |DeGaspans 
wee Pelee sien o-6687 |.1592|18 8 Sd seer Sat 

holon ue ee 1681 | 10 87 |1801, January -, 

Wieety ale, parte 1687 | 34 37 |1802, March 28, [Olbers. 

PEP R as 05 ns om 30661 961 | 3 30 |1852, March 17, | De Gasparis. 

ot eee 31514 | 2048 1 3 47 |1849, April 12, | De Gasparis. 

Application to Tranus-— 1 be rotation-period of Uranus has 

hever been determined by observation. With the masses adopt- 

_€din Table L. it is found, according to my analogy, to be about 
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37 hours. It has been objected, however, that a more rapid rota- 
tion would seem to be indicated by Madler’s determination of the 
ellipticity. In addition to my remarks on this subject in a for- 
mer number of this Journal,* I will merely state that Madler’s 
measurement has not beenconfirmed. ‘ Other astronomers, with 
more powerful telescopes, have not succeeded in gaining any cer- 
tain evidence of an appreciable difference in the diameters.” Mr. 
O. Struve states “ that the grand refractor at Pulkova affords no 
‘indications of ellipticity.” If any thing, therefore, can be infer- 
red from the figure of Uranus, it is a s/ow rotation. 

The objection that the rotation-period of this planet ought to 
be nearly equal to that of Jupiter or Saturn, because of the simi 
larity of the three bodies in other respects, has certainly but little 
of reason or analogy to sustain it. It has been customary to re-.. 
gard the principal planets as arranged in two distinct groups, sepa- 
rated by the region of the asteroids. It has been gtated that in 
magnitude, density, polar compression, &c., there is a striking 
uniformity between the members of each group, and hence it has 
been argued that in order to complete the similarity, we must 

suppose their rotatory velocities to be nearly equal. Now what are. 

the facts in regard to this classification? Let us briefly examine. 

The volume of the Earth or Venus is about seven times that 

of Mars, or nearly twenty times that of Mercury ; while in the 

exterior group, the volume of Uranus or Neptune is less than one- 

tenth that of either of the other two major planets. Jupiter and: 
Saturn are very much compressed at the poles, while the best tel- 

escopes in Europe afford no evidence of the ellipticity of Uranus 
or Neptune. Again: Venus and the Earth have greater masses 
compared with Uranus or Neptune, than these latter in comparl- 
son with Jupiter and Saturn. T'o any one who will compare the 
ag elements other discrepancies cannot fail to present them- 
selves. 

ref 
the system’s formation. Its publication in this connection may 

not therefore be improper. 24 
If we commence with Neptune, the most remote planet know®, 

we shall find that the primary planets are arranged in PatRs, the 
; cap, lee ee 

. ag 

* [2], xi, pp. 394-398. Sir W. a Gnnlon rar ficure of Sat- et ee : 98. Sir W. Herschel’s opinion in regard to the gar geet 
nk rroneous. 
+ Hind's Solar System, p. 121, See also Main’s Rudimentary Astronomy, 

24 



D. Kirkwood on Certain Analogies in the Solar System. 217 

members of which are nearly equal in diameter. Thisis exhib- 
ited in the second column o 

; TABLE Il. 

» Planets. Mean diameter. Density. 

i § Neptune, 4739 187 
*( Uranus, 4-498 153 

Ty § Saturn; 9-205 133 
Jupiter, 11-255 243 

tr § Ast. Planet, ‘584 7 14721 
a 519 1-032 

Iv Earth, 1-000 1-000 
*) Venus, 991 9 

v4 Mercury, » 891 1-980 

Remarks on the foregoing Table.—1. Encke’s mass of the 
Farth is zzagz1} that of the Earth, and Moon together, 55;4;55- 
It is scarcely necessary to observe that the former is to be used in 
determining the density, and the latter in estimating the diame- 
ter of the sphere of attraction. By applying the other masses in 
Table I, and the diameters in Table III, we obtain the densities 
in tolumn third of the latter. 

2. In each pair, the densities of the members are to each other 
as the volumes ; or, what is the same thing, as the square roots 
of the masses ; whence also it follows that the masses are to each 
other as the sixth powers of the diameters. 

Thus if D, d = the respective diameters of the members of any pair ; 
/ 4, 5 = the densities ; 

M, m = the masses 3 

then D2 .d® -: 4:6, 

resulting value 

in each instance falling between those of id a 

* Cosmos, vol. i 517. Hind’s Solar System, pp. 24, 103, 138. A 

remarkable error ae bes a yee diameters of Uranus and ‘Mephane occurs in the 

latter work, pp. 120 138. The apparent diameter of the former, reduced to the 

’s tla tratan is put for that of the latter, and vice versa; and hence it is 

ie concluded that the true di of Neptune is rather less than that of 

is Szconn Sunms, Vol. XIV, No. 41—Sept, 1852. 
2 

28 
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4. These analogies seem to indicate, (1) the existence of a 
planet within the orbit of Mercury; (2) a similarity in the origi- 
nal constitution of the members of each pair; and (3)an intimate 
mutual dependence or connection in their primitive condition. 

5. If one trans-Neptunian planet should be hereafter discovered, 
the existence of a second would be rendered highly probable. — 

In the preceding article no special attention has been given to 
the objections of Professor Cherriman. Those, therefore, which 
have not been already discussed shall now be bfiefly con- 
sidered. 

Mr. C. first observes “ that this law is not universal, being in- 

applicable in the case of the outermost planet (Neptune, so far as 
we know), and also of the Sun regarded as the innermost planet ; 
in the former case, & being made to vanish by D becoming in- 
finitely great ; in the latter, by m vanishing.” If the planets 
were formed from rings of vapor, was the primitive breadth of the 
outermost. ring “infinitely great?” or does Neptune’s sphere © 
attraction extend beyond the fixed stars and the Milky Way? 
Will Professor Cherriman also inform us why the “analogy be- 
tween the periods of rotation of the primary pLanets,’” should be 
rejected because of its inapplicability to the Sun? (oe 

Mr. C. has calculated the values of the rotation, constant for 
Venus, the Earth, and Saturn. These values he thinks *‘ do not 

un. From this long since exploded hypothesis is derived the 
result which “compels” Mr. C. to withhold his assent from MY 

g 

. ‘ 
ae age ea a ae 

pai ey -s ud RUC Mat me 
ee. eae fh i) mt x 

* Professor 0,’s value of k for the Earth is grossly erroneous. 
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shall find the Earth’s time of rotation diminishing, I will cheer- 
fully grant that my analogy can no longer be regarded as the ex- 
pression of a “physical fact.” But inasmuch as our planet’s pe- 
riod of diurnal revolution has not varied the three hundredth part 
of a second during the last two thousand years, it may be as well 
to leave the discussion of this point to posterity. 
Delaware College, July 5, 1852. 

* 
Arr. XXV.—On the Eruption of Mauna Loa, Hawaii, Feb- 

ryary, 1852; by Rev. Trrus Coay.* 

Oty Kilauea has been quite tame since I last wrote you. 
Changes,have, however, taken place. The key stone of the great 

dome over Halemaumau (the lake) has parted, the top of the 
dome has fallen in, an orifice of about one hundred feet diam- 
eter has been opened, and an abyss of raging fire may be seen 
below at the depth of one hundred feet. Small lakes of fire 
have also broken out here and there in the crater, but the action 
has been partial and comparatively feeble. No light shines upon 
us from Kilauea, and we have no new terrors to record of Mother 
Pele at this point. | 
But we have other wonders among the fiery sisterhood. 

moon. Seamen keeping watch on deck in our port exclaimed, 

enward to the height of 300 or 400 feet, flooding the summit 

of the mountain with light, and gilding the firmament with its 

lance. Streams of light came pouring down the mountain, 

flashing through our windows, and lighting up our apartments so 
that we could see to read large print. When we first awoke, so 

dazzling was the glare on our windows, that we supposed some 
building near us must be on fire; but as the light shone directly 

upon our couch and into our faces we soon perceived its cause. 
In two hours the molten stream had rolled, as we judged, about 
fifteen miles down the side of the mountain. 

‘ oo Sidi to Rey. Cuxsrer 9. Lyman, dated Hilo, March 5, 1852. 

» sees 
” a ie * ae ‘a 

‘tee 
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This eruption was one of terrible activity and surpassing 
splendor. But it was short. In about. twenty-four hours all 
traces of it seemed to be extinguished. 

At day break on the 20th we were again startled by a rapid 
eruption bursting out laterally on the side of the mountain facing 
Hilo, and about midway from the base to the summit of the 
mountain. This lateral crater was equally active with the one 
on the summit, and in a short time we perceived the molten river 
flowing from its orifice direct towards Hilo. The action became 
more and more fierce from hour to hour. Floods of lava poured 

for several degrees, and 
off horizontally, like the tail of a comet, farther than the eye 
could reach. ‘The sable atmosphere of Hilo assumed a lurid ap- 
pearance, aud the sun’s rays fell upon us with a yellow, sickly 
light. Clouds of smoke careered over the ocean, carrying with 
them ashes, cinders, charred leaves, etc., which fell in showers 
upon the decks of ships approaching our coast. ‘The light was 
seen more than a hundred miles at sea, and at times the purple 
tinge was so widely diffused as to appear like the whole firma- 

nt on fire. Ashes and capillary vitrifactions, called “ Pele’s 
hair,” fell thick in our streets and upon the roofs of our houses. 
And this state of things still continues, for even now, while 
write, the atmosphere is in the same sallow and dingy condition. 
Every object looks pale and sickly, showers of vitreous filaments 
are falling around us, and our children are gathering them. 

As soon as this second eruption broke out, I determined to 
visit it. Dr. W. agreeing to accompany me, we procured four 
natives to carry our baggage, one of them, Kekai (Salt Sea), act 
ing as guide. On Monday, the 23d of February, we all set © 
and slept in the outskirts of the great forest which separates Hilo 
from the mountains. Our track was not the one I took in 1843, 
viz., the bed of a river. We attempted to penetrate the thicket 
at another point, our general course bearing southwest. In ancient 
days an Indian trail had been beaten through in this direction, but 
it was now entangled with jungle so that all traces of it were 
nearly obliterated. However, we plunged into the forest, with ‘ 
long knife, hatchet and clubs, cut and beat our way at the rate ae 
one and a fifth mile an hour. At night we slept in the bush, an¢ 
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listened to the distant roar of the volcano. On Wednesday, the 
25th, we gained a little eminence in the woods, from which we 

could see the lava stream which was now opposite us on our left, 
distant six miles. This fiery flood was now half way through 
the forest, and more than three-fourths of the way from the crater 

to the shore, sweeping all before it. Apprehending that it might 
reach the sea in a day or two, and that the ladies at the station 

might be alarmed, Dr. W. determined to return. Taking one of 

stacles. At noon we came upon the confines of a tract of naked 

Scoria, so intolerably sharp and jagged that our baggagemen 
could 

not pass it. Here I ordered a halt ; stationed the two carriers ; 

gave an extra pair of strong shoes to my guide; gave him my 

wrapper and blanket; put a few crackers and boiled eggs intomy 

pockets ; took my compass and staff, and said to Mr. Salt Sea, 

(Kekai), “Now go ahead, and let us warm ourselves to-night by 

that fire yonder.” Thus equipped we pressed up the mountain, 

over fields of lava of indescribable roughness ; DOW moanting a 

ridge of sharp and vitreous scoria, when the fiery pillar ope ull 

in View ; and then plunging into some awful ‘ravine or pit, from 

which we slowly emerged by crawling upon 

soon found that my guide needed a leader. He was too slow. 

I therefore pressed ahead, leaving him to get on 

At half-past 3 pe. m. I reached the awful crater, and stood a
lone in 

the light of its fires. It wasa moment of unutterable interest. I 

_ Seemed to be standing in the presence and before the burning 

_ throne of the eternal God ; and, while all other voices were 

i . 
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hushed, His alone spoke. I was 10,000 feet above the sea; in 
a vast solitude untrodden by the foot of man or beast; amidst.a 
silence unbroken by any living voice, and surrounded by scenes 
of terrific desolation. Here I stood, almost blinded with the in- 
sufferable brightness ; almost deafened with the startling clangor ; 
almost petrified with the awful scene. The heat was so intense, 
that the crater could not be approached within forty or fifty yards 
on the windward side, and, probably, not within two miles on the 
leeward. i 

The eruption, as before stated, commenced on the very sum- 
mit of the mountain, bunt it would seem that the lateral pressure 
of the emboweled lava was so great as to force itself out at a 
weak point in the side of the mountain ; at the same time erack- 
ing and rending the mountain all the way down from the summit 
to the place of ejection. The mountain seemed to be siphuncu- 

' lated ; the fountain of fusion being elevated some 2,000 or 3,000 
feet above the lateral crater, and being pressed down an inclined 

subterranean tube, escaped through this valve with a force which 
threw its burning masses to the height of 400 or 500 feet. The 
eruption at first issued from a depression in the mountain, but a 

rim of scoria 200 feet in elevation had already been formed 
around the orifice in the form of a hollow truncated cone. This 
cone was about half a mile in circumference at its base, and the 
orifice at the top may be 300 feet in diameter. I approached as 

red-hot, and sometimes white hot, lava were being ejected with a 
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in tangents, and some falling back in vertical lines into the mouth 
of the crater. Every particle shone with the brilliancy of Sirius, 
and all kinds of geometrical figures were being formed and broken 
up. No tongue, no pen, no pencil, can portray the beauty, the 
grandeur, the terrible sublimity of the scene. 'T'o be appreciated 
it must be felt. 

t was more than half an hour after my arrival at the crater be- 
fore my guide came up: Night was approaching, and I had no 
defense against the piercing cold but in the wrapper and blanket 
committed to his care. I had began to fear that he had given up 
the pursuit, and, like my guide in 1843, left me to my own re- 
Sources. I strained my eyes to examine every ridge and elevated 

ing up his hands and opening his mouth like a crater, the old 
hero of the hills exclaimed, “ Kapaianaha! Kapratanana!!” 
Wonderful! Wonpverrun!! “ Kapaianaha loa na hana ake 
Akua!! Most marvelous are the works of God!!_ 

Night coming on we now retired about a mile from the crater, 
and took up our position where we had a most perfect command 
of the whole scene. Here we lialted, not indeed to sleep, for that 

showers of fiery cinders, and throwing a terrible radiance over the 

fe ee 
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At day break on the 28th we retraced our steps down the rug- 
ged mountain, rejoined the baggagemen, broke up the camp, and, 
by a forced march, regained the confines of the woods before 
dark. This was on Saturday, and here we rested on the Sab- 
bath. On Monday, by hard travelling for twelve hours, we 
reached Hilo, found all well, and felt rewarded an hundred fold 
for our toil of eight days 

March 6.—The fire has not yet reached the shore, and it may 
not. It is winding in the woods, filling our atmosphere with 
smoke, and sending down showers of ashes, charred leaves, etc. 

The great furnace in the mountain is still in terrible blast. No 
decrease of activity, but rather an increase, 

Old Kilauea is as dosy as ever. She has taken no interest in 
our exciting scenes, and seems to feel no sympathy with her fiery 
sister of the hills. 

Art. XXVI—On the Rocks of Canada; by Messrs. W. E- 
Loean and J. W. Satrer.* 

1: On the Age of the Copper-bearing Rocks of Lake Superior 
and Huron, and various facts relating to the Physical. struc- 
ture of Canada. By W. E. Logan, F.R.S. & G.S., Director 
of the Geological Survey of Canada. 

_ In the present paper it is my purpose to place before the Associa- 
tion, in as a condensed a form as possible, one or two of the main 
features of the physical structure of Canada, ascertained in the 
progress of the Geological Survey now carried on in the country, 
under my direction, by the authority of the Provincial Government. 

With the exception of the drift, the country is composed © 
rocks, none of which are newer than the carboniferous e ° 
The general geographical distribution of these rocks, as far as 
ascertained and as connected with the physical structure of the 
bordering states of the American Union on the one hand, and the 
sister British provinces on the other, is represented on the map 
which is displayed to view. we 

One of the points to which it is my wish to draw attention 1S 
the age of the copper-bearing rocks of Lake Superior and Huron, 
as determined by the evidences collected on the Canadian sur 
vey ; and another, the differences that exist in the structural com 

- dition of the western and eastern parts of the province. 
The rocks on the north shore of Lake Superior consist of red- 

dish granite and syenite, which in ascending order pass into mr 
caceous and hornblendic gneiss and allied forms. ‘These are SUC 
ceeded by chloritic and partially talcose slates, which become 1 
terstratified with obscure conglomerates with a slaty base, aud 

* From the Proceedings of the British Association for 1851. 
a a. 
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upon them rest unconformably bluish slates, with intermingled 
bands of chert and limestone towards the bottom, and a thick and 
extensive overflow of greenstone trap at the top. Reposing on 
these are white sandstones, which pass by an alternation of colors 
into red sandstones and conglomerates, often with jasper pebbles, 
and these are repeated after the occurrence of an uncertain amount 
of reddish limestone of an argillaceous quality. The sandstones 
and conglomerates become interstratified with amygdaloidal trap 
layers, and an enormous amount of volcanic overflow divided into 

beds crowns the summit. The sandstones are often argillaceous, 
and display ripple-mark and crack casts on their surfaces, while 
the concentric curves of flow sometimes characterize those of the 
trap. Innumerable dykes cut up the sedimentary and volcanic 
beds, and both the dykes and the overflows are almost universally 
marked by a transverse columnar structure. ‘The thickness of 
the whole from the base of the blue slates cannot be less than 
12,000 feet, and the whole formation is intersected by copper 
lodes of different characters in different places, which run in direc- 
tions both with and transverse to the strike. 

tances from the nuclei; and then another set of greenstone dykes 

cuts through the intrusive granite, “isl 

causes had placed. Evidences of disturbances and dislocations 

| usions, those connected with 

Szcoxp Seats, Vol. XIV, No. 41.—Sept., 1852. 29 
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In respect to the age of the Huron cupriferous formation, the 
evidence afforded by the facts collected by my friend and associ- 
ate, Mr. Murray (published in our Report of Progress for 1847— 
48), on the Grand Manitoulin, La Cloche, Snake, Thessalon, Sul- 
phur, and other islands, points ranging along a line of 90 miles 
out in front of the coast, is clear, satisfactory, and indisputably 
conclusive. On these islands, the Potsdam sandstone, the Tren- 
ton limestone, the Utica slates, and the Loraine shales, successive 
formations in the lowest fossiliferous group of North America, 
were each, in one place or another, found in exposures denuded 
of all vegetation, resting in unconformable repose, in a nearly 
horizontal position, upon the tilted beds and undulating surface of 
the quartz rock and its accompanying strata, filling up valleys, 
overtopping mountains, and concealing every vestige of dykes and 
copper veins ; and it would appear that some of these mountains 
have required the accumulation of the whole thickness of the low- 
est three and part of the fourth fossiliferous deposit, equal to about 
700 feet, to bury their summits. 

there are considerable areas without amygdaloid, while white. 
sandstones are present in others, as on the south side of Thunder 
Bay, though not in the same vast amount, or the same state 0 
Vitrification as those of Huron. But notwithstanding these differ- 
ences, there are such strong points of resemblance in the inter- 
stratification of igneous rocks, and the general mineralized condi- 
tion of the whole, as to render their proximate equivalence highly 
probable ; and the conclusive evidence given of the age of the 
Huron would thus appear to settle that of the Lake Superior 
rocks in the position given to them by Dr. Houghton, the late 
State Geologist of Michigan, as beneath the lowest known Amerr 
can fossiliferous deposits; and in this sequence those of Lake : 
Huron, if not those of Superior, would appear to be contemporane- 
ous with the Cambrian series of the British Isles. : 

The eastern limit of this formation on Lake Huron is in the 
vicinity of Colling’s Inlet, opposite the eastern extremity of the 
great Manitoulin Island, whence it gradually recedes inland, t@ 
ing a northeastern course; and farther down the St. Lawrence 
and its lakes, the Lower Silurian appear to rest upon gueissoid 
rocks without the intervention of the Cambrian. 

Ifa line be drawn on the map in continuation of the iia 
River and Lake Champlain valleys to the vicinity of sean 
about thirty miles above Quebec, and thence in a northeastwar” 
direction, it will divide the country into two areas, which, though 

nearly resembling one another in the general formations of w i 

oe 

o 
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they are composed, yet present important differences in their 
structural condition. Each area belongs to a great trough of fos- 
siliferous strata resting in Canada, with the exception of the sup- 
porting Cambrian formation of Lakes Huron and Superior, on 
gneissoid rocks, and containing coal measures in the centre, and 
the conditions in which the two areas differ, are the general 
quiescence and conformable sequence of the formations from the 

of the Lower Silurian upwards in the western, and the vio- 
lent contortions and unconformable relations of those in the east- 
ern. The coal measures of the eastern area are those of Rhode 
Island, and in a metamorphic state of Massachusetts, and those of 
Nova Scotia and New Brunswick. None of the productive part 
of the New Brunswick coal-measures reaches Canada, but there 

Gulf of St. Lawrence, first to Memphramagog Lake in Canada, 

area, and are distinctly traceable by the Appalachian chain through 
Vermont into Canada, and through Canada to the Gulf of St. 

_ “@Wrence ; in this part constituting the northwestern rim of the 

a 
ig 
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eastern area. But while in the western division there is no want 

e conclusion to be drawn from these facts appears to be, that 
some cause producing folds in the stratification in one general di- 

rection has been in operation from at least the cessation of the 
Lower Silurian epoch to the termination of the carboniferous ; 
and it only requires the inspection of a map of Atlantic America 
to observe how the features of its physical geography, display 
in the configuration of its coast, in its valleys of undulation and 

those of transverse fracture, are almost entirely dependent on the 

and the Ottawa, upon a series consisting of micaceous and horn- 

blendic gneiss interstratified towards the south with great bands 

the Arctic Ocean. ; 
The Canadian rocks on the north side of this granitic ridge, # 

displayed toward the head of Lake Temiscamang, consist, in as 
cending order, of chloritic slates and conglomerates with a slaty 

matrix; the volume of these is probably not less and may 
much more than 1,000 feet. On them rests a set of massive pale 

greenish-white or sea-green sandstones, the total amount of which, 

as determined by the height of hills which they compose 1? 7 

horizontal layers, is between 400 and 500 feet. These are nee 
ceeded by about 300 feet of buff and whitish fossiliferous lime- _ 

# 
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stones, the lowest bed of which is composed of a collection of 
great boulders and blocks of sandstone, some of them nine feet in 
diameter, that were lying immediately on the strata from which 
they were derived when they became covered up, and in which 

. great cracks and worn fissures are filled with the calcareous depo- 
sit that envelops the whole. 'The sandstones being without dis- 
covered fossils, it is not easy to determine their age; but the 
limestones by their organic contents are distinctly shown to be- 
long to the Upper Silurian epoch. The Lower Silurian deposits, 
unless the non-fossiliferous sandstones be a member of the group, 

a8 many specimens as have been brought remain in the province 

from other parts, while great additions, it is hoped, will annually 

be made to them. 

_ 2 Note on the Fossils above mentioned, from the Ottawa River. 

By J. W. Savrer, F.G.S., A.L.S. 

Lower Silurian.—The fossils from the southeast end of Allu- 

mette Islands, on the Ottawa River, are the only Lower Silurian 
ossils yet examined of Mr. Logan’s large collections, and they 

bear out well the opinion he has expressed, that in some parts of 
Canada but one calcareous group can_be distinguished between 
the Potsdam sandstone below, and the Hudson River group above, 

ing i in wi rated “’T'renton limestone” o 

New York, but possessing also many of the fossils characteristic 

of the lower limestones which in that country have received sepa- 

Tate names. ‘ 
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For instance, one of the most abundant fossils is a species of 
Scalites (Euomphalus uniangulatus), described as a fossil of the 
calciferous sand-rock by Hall. The corals, again, Stromatocerium 
rugosum, Columnaria alveolata, which are very abundant, are 
those of the Bird’s-eye and Black River limestones. 'The former . 

to which I propose giving the name of its discoverer. It is well 
distinguished from M. magna, by the much more rapid increase 
in diameter of its whorls and its minute umbilicus. It is possessed, 

moreover, of a most peculiar operculum, which will at once estab- 
lish the right of Maclurea to rank as a distinct genus, being fur- 
nished within with a broad and strong bony process for the mus- 
cular attachment, and being itself very strong and massive. Prof. 

orbes has undertaken to compare this peculiar operculum with 
that of some rare living gasteropods of far inferior size, so that 

- more need not be said of it at present. 
he Stromatocerium affects also a small and new species of 

Scalites allied to the one above mentioned, and frequently covers 
all but the mouth, so as to mask the form of the shell completely. 

But it is with the Trenton limestone that the greater number 
of species agrees; and while a large portion of them, especially 
the gasteropods, appear to be undescribed in Hall’s work, still the 
analogies are very evident. A list of ten or more Murchisoni@ 
or Pleurotomaria affords one, M. ventricosa, characteristic of the 
Bird’s-eye limestone; two common in the Trenton limestone, 
M. bicincta and M. gracilis (very abundant species), and M. bel- 
licincta, Hall, a large Turritella-like form; the rest seem to be 
new; and some of them are remarkable for the tendency of the 
whorls to separate and become what may be called vagrant, as 
happens in some accidental varieties of the common snail. 
shells are tolerably thick and strong. 

Some smooth shells, exactly like the Euomphalt of the cat- 

boniferous limestone, and several roughly sculptured Turbines oF 
shells of apparently allied genera, occur; and one exceedingly 
elegant, with close thread-like lines of growth, is very common: 
Holopea of Hall, an ill-defined genus, offers one or two species of 
the typical form, and one closely allied to H. biliz of the Wester? 
States. There are three species of Scalites, a genus with t 
mouth notched like Plewrotomaria, but destitute of a spiral bane; 
one is the small species so commonly encrusted over; & sect 
of which we have but a single specimen, is muricated with sp 

f 
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like a Delphinula ; the third is the very common S. (Huompha- 
lus) uniangulatus above mentioned, which also, but rarely, shows 
atendency to become spinose. There are also two or three 
species of the genus Raphistoma, which appears to be only a dis- 
coid form of Scalites. We have a Twurritella? spirally ribbed, 
and undistinguishable in general form from living species. But the 
most abundant and characteristic shell is the Maclurea, fragments 
of which, with scattered opercula, occur on almost every surface. 
Among bivalve shells, which chiefly belong to the Arcacide, 

a very interesting new genus has rewarded examination. It was 
found that two species resembling Nucula in every general cha- 
racter, differed from it importantly by having no internal ligament, 
but a very manifest exterior one; one of these species measures 
three inches across, and from the general analogy of several ac- 
companying species it is believed that this form will be found 

common in the Silurian rocks, and will include many species now 
referred to Nucula. It might be called Céenodonta. Of the same 
family also, a Lyrodesma (a genus with radiating teeth beneath 
the beak and synonymous with Actinodonta, Phillips) is closely 
allied to a Trenton limestone species. ‘There is a new genus, 

probably belonging to the Arcacide, but only possessing two or 
three anterior teeth ; but the collection does not include any Avi- 
cule, or indeed any other of the usual Silurian genera of this or- 

der, and of the seven or eight lamellibranchiate shells none appear 
quite identical with those from New York; but, as might be ex- 

pected, the common Brachiopoda of this locality are those most 
abundant also in the Trenton limestone. Orthis tricenaria, Con- 
rad, swarms here, as does also Leptena filitexta, Hall, a shell very 
like the common J. alternata of the Trenton limestone, but re- 
versed as to the convexity of the respective valves. But the latter 
shell,so abundant in New York, does not occur here at all. 

Atrypa hemiplicata, Hall, and A. increbrescens are tolerably fre- 

quent ; and there are two or three other species of Orthis, and 

Some small plaited and smooth T'erebratule, which require fur- 

ther examination. see ; 
The Bellerophons, two of which are probably identical with . 

New York species, are those of the lowest or chazy limestone, 

namely, B. (Bucania) sulcatina, Emmons, and B. rotundata, 
Hall. "'The group to which these two belong is that of which 

Perhaps one of the most interesting of the mollusks is a large 

Jleodora, quite new to America, and not yet described as such 

from Britain. On attentively comparing the American, Irish and 
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North Welsh specimens of this fine shell, which measures two 

inches across, I can find only trivial variations. It does not re 

quire a new specific name, having been figured from an imperfect 

specimen, as Atrypa transversa, by Portlock. It is interesting to 

find this species (which of course, as a Pteropod, had ready means 

of migration) in the two countries. There are but few other 

species identical with those of Great Britain, but I think I recog- 

nise T'urbo trochleatus, and perhaps 7’. iritorquatus, M‘Coy, as 

common to the two regions. = 
Of the Cephalopoda, the remarkable two-edged Orthoceras, 

called Gonioceras anceps by Hall, is a Black River limestone 

species. Cyrtoceras is common, both smooth and. ornamented ; 

C. annulatum and C. lamellosum, the same with those of Tren- 

ton; Orthoceras arcuo-liratum, bilineatum, and laqueatum, Hall, 
are Trenton limestone species ; and lastly, there are two species 

of Ormoceras, Stokes, the larger of which is in all probability 0. 

tenufilum, Hall, aspecies both of the Black River and Trenton beds. 

Schizocrinus nodosus, Hall, of the ‘Trenton limestone, is the 

_ common crinoid; its stems are very characteristic. 
Among the corals, one or two species of Streptolasma, appa- 

rently the same as those of New York, and the branched varieties 

of Flavosites lycoperdon, accompany those before mentioned ; an 
we may-here notice the Receptaculites, already described by Hall, 
but not I think identical with R. Neptuni of Europe. ‘The tine 
series brought home by Mr. Logan shows all the structural cha- 

racters ;—the circular expanded form and cup-like centre,—the 
surface composed of rhomboidal plates, which cohere by lateral 

processes, and which are the flattened ends of separate and equi- 
distant columns. Unfortunately the entire structure is replace 
by cycloidal silex, but perhaps it will, by eareful polishing, enable 

us to see if it be really a coral, somewhat of the character of the 
Tubiporide. 
To crown all these are slabs full of the large Asaphus ( Isote- 

lus) gigas, the characteristic trilobite of the Trenton rocks. 

Upper Silurian Rocks.—Ascending the Ottawa to the head of 

Lake Temiscamang and so crossing the granitic axis of Canada, 
the first fossiliferous rock that presents itself is of a totally difier- 

ent character to that last described, as stated by Mr. Logan in bis 
Report of Progress for 1845. : 

This limestone is weathered like the last; its siliceous fossils 
also stand out in bold relief; and one of the most common 1s the 
characteristic crinoid of the Trenton limestone, Schizocrinus 20 
dosus, at least I believe Lam correct in this reference. But along 
with this are abundance of Favosites gothlandica, Stromatopor 
siriatella, Cyathophyllum, a Heliolites (Porites), with small 
tubes; Syringopora (Harmodites) with Halysites catenulatus 
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(Catenipora escharoides), and Strombodes striatus, Milne Ed- 
wards, fossils characteristic of the Niagara and Onondaga lime- 
stones, and in America never found in the lower rocks; wit 
these occur Atrypa reticularis in plenty, a Terebratula with three 
raised plaits, and very rarely a Leptena or Strophomena. 
two spiral shells recall the shapes of some of Hall’s species of 
Holopea, but are too imperfect for identification ; and there is a 
long spiral shell, like Murchisonia gracilis. Encrinurus punc- 

tatus is the only trilobite. 
The most striking shell, perhaps, is a species of Ormoceras, 

the short broad siphuncles of which are well preserved, while the 
shell has decayed, and these so much resemble those figured by 
Dr. Bigsby and Mr. Stokes in the Geological Transactions, second 
series, vol. i, pl. 30, figs. 4, 5, 6, 7, that we think there can be no 

doubt of their identity. And it is very interesting, as bearing no 

the question of age, that these were found at Drummond Island, 
the only limestones of which are Upper Silurian, 

Indeed the whole aspect of this collection, small as it is, is as 

strikingly Upper Silurian as that of the former one was Lower . 
Silurian. The preponderance of the Catenipora, Favosites and 
Stromatopora, &c., is characteristic of the higher rocks, and they 
are associated with Pentamerus oblongus (the characteristic fossil 
of the Clinton group, which may be regarded as the base of the 
upper division), and this shell in America is far more limited in 
its vertical range than it is in Britain. 

Arr. XXVII.—The Inverted Microscope—a new form of Micro- 

Scope ; with the Description of a New Eye-piece Micrometer, 
and a New Form of Goniometer for Measuring the Angles of 

Crystals under the Microscope; by J. LawRENcE Smrrn, M.D., 
Professor of Chemistry in the University of Louisiana. 

Tue instrument forming the subject of this article, was invented 

the same year; and, with additional improvements in the microm- 

eter movement, was laid before the American Scientific Associ- 

ation in 1851. Besides the mention made of this instrument in 

this T now hasten to do, in justice to myself, since seeing in the 
last edition of Quekett’s work on the Microscope, a short descrip- 

tion of this instrament under the title of Nachet’s Chemical Mi- 

ope. How it is that my name has been entirely omitted in 

connection with it, is a mystery to me; it must have arisen 
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through Mr. Nachet’s neglect to mention who the inventor of it 
was while. exhibiting it at the World’s Fair in London last year, 
or through thé forgetfulness of Mr. Quekett, after being informed 
on the subject. This omission is still more glaring, from the fact 
that the instrument as then exhibited, with one or two very un- 
important modifications, is the same in all its mechanical details 
as was constructed for me, from my plans, by Mr. Nachet, of 
Paris, and used in the laboratory of Messrs. Wurtz and Verdiel. 

I am sorry to be obliged to preface the description of the Mi- 
croscope with this reclamation ; but after considerable experience, 
I feel that the instrument is an important one for general as well 
as chemical purposes, and that it will in time be coffsidered a de- 
cided advancement in the construction of microscopes ; with these 
views in the matter, Iam unwilling to yield, what little credit 
might be due to the inventor of it, 
The great development made in microscopic research, during 

the last twenty or thirty years, is due in great part’ to improve- 
ments in the construction of achromatic object-glasses ; still, the 
mechanical arrangements of the instrument have contributed 

their share to facilitate observation, and diminish the fatigue de- 

ndent upon this character of research. In fact, observers have 

not hesitated to make use of different descriptions of mounting 1n 

their varied field of research ; and now, we have instruments for 

general purposes, but the construction of which is imperfectly 
adapted to certain special researches ; as, for instance, the dissec- 

tion of animal tissues. This last circumstance has given rise t0 

the invention of various forms of dissecting microscopes, such as 

the Pancreatic Microscope of Oberhauser, and more recently the 
simple and better instrument for arriving at the same end con- 
structed by Nachet, of Paris. é 

These remarks are made to show how the use of the micro- 

scope might be extended by paying proper attention to its. me- 
chanical arrangements, and it is from this cause I have been led 
to seek out a form of instrument, by means of which micro-chem!- 

cal research might be facilitated and enlarged.. The instrument 
about to be described is calculated to produce these results. 

The great obstacle to chemical research beneath the microscope; 
are two-fold; first, the necessity of manipulating in the limited 

space between the object-glass and the stage; and, secondly, 

exposure of the most essential parts of the instrament to the va- 

pors emanating from the re-agents employed, and the condensa- 

.- ope. 

ted, 
tabove 

it, with an optical arrangement of such a nature as to permit gh 
servation. It was with this in view, that M. Chevalier made 



i 

J. Lawrence Smith oni the Inverted Microscope. 235 

chemical support to go with his general instrament, but those 
familiar with it know how awkward it is for manipulation, al- 
though exceedingly ingenious, and, doubtless, as perfect as could 
be for attaching to his instrument. Feeling then the want of 

_ something more effective, I was led to the construction of the 
Inverted Microscope, entirely with reference to its chemical uses ; 
other purposes to which it might be applied being of secondary 
consideration ; but I would here remark, that since its comple- 
tion, its value even in this latter respect yields to no other form 
of instrument, and has induced me to change its original designa- 
tion of Chemical Microscope to that of Inverted Microscope, as~ 
the former name might mislead as to the extent of its uses. 

It was important for the arrangement in question, so to have 
the relative position of the stage and eye-piece, that the eye, 
while on a level with the latter, could readily see the former and 

guide the required manipulations. 

it UD» Liye 

U, in 
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tion of it, that will be readily understood by referring to the 

figure. The most important part is a four sided prism, with the 
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angles a, b, c, d, respectively 55°, 107$°, 524°, 145°, the angles 
being of such dimensions, that a ray of light passing into the 
prism in the directions shown by the arrows, and perpendicu- 
lar to the surface a d, after undergoing total reflection from the 
inner surfaces a band 6 ¢ (on both of which the light strikes at 
an angle much less than forty-five degrees) will pass out perpen- 
dicular to the surface ed. If the line c be followed, it will be 
readily seen how.a ray of light passing through the object-glass 

, descends into the prism, and passes out of it upwards through 
the eye-glass D, the tube of which is inclined to the perpendicu- 
lar 35°. The other parts of the instrument are understood by 
simply looking at the figure. E is a heavy support.that revolves 
en another support H, which carries a column I, on which are 
placed the mirror, diaphragm, &c. .The prism used has each 
side nearly an inch in length, and little less in width, which 1s 
about the most convenient size. The arrangement for adjusting 
the focal distances is somewhat peculiar, and is readily under- 
stood by reference 4. 
There are three tubes (the outer 
one of which is F) that slide on 
each other, the inner is fastened 
to the plate O, the second tube 
has a projecting collar, on the 
under surface of which rest the 
extremities of two springs y, and 
on the upper surface two points 
of the lever X, which is moved i) 
by means of the screw T. The plate O is fastened on to the top 
of prism by the binding screw L (fig. 1), that readily allows of 

the plate being detached at pleasure, which it is necessary 0 do 
at times in order to wipe the upper surface of the prism. The 
way in which the observer operates, is to screw one or other 0 
the object-glasses to a small cap K (fig. 4) that simply rest on t@ 
the upper end of the outer tube F', which is readily moved UP 
and down by the finger for the coarser adjustment, while the 
minute adjustment is obtained by moving the screw T.- 

This description suffices to make it clearly understood how the 
instrument is used, and the conveniences arising therefrom. — 
examining an object with this microscope, the object is arran 
in the ordinary way; when liquid it is placed in a watch glass oF 
such glass cells as are convenient touse. Inem loying re-agents 

they can be added, and their effects watched immediately, for it 

is readily seen how the eye guides the manipulations on the stag® 
and looks into the instrument almost at one and the same time; 
& circumstance that facilitates and renders highly satisfactory 

rience has cone all such operations, as nearly two years ex 

pane. Sp ¥ 
ee a Aoi angi a en 
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With this arrangement we need not hesitate to employ hydro- 
fluoric acid among our re-agents, as Prof. Bailey has already done, 
for the purpose of settling in a most ingenious manner, that the 
markings on certain microscopic siliceous animalcule are eleva- 
tions and not depressions, as they appear last under the action of 
this acid. 

_ On the supporting ring V, are placed the diaphragms, palaras- 
cope, achromatic condenser, &c. I have also arrange 
ring of ivory, through the edge of which two Wires pass that can 

e poles of a galvanic battery, and thereby subject any- 
thing to an electric action while on the microscope. ‘The ex- 
tremities of the wires may be united with a spiral of small plati- 
num wire, which would become heated by the passage of the 
electricity, and in this state can be brought immediately over the 
object under examination.. 

There is another and very simple method which I have adopt- 
ed for heating or evaporating liquids while on the stage of the 
microscope ; it consists of a thin plate of brass about five inches 
long and an inch wide, witha hole in the centre. About aninch 

and a half each side of the hole, there are two screws projecting 
about the tenth of an inch. When required it is placed on the 
stage with the projecting screws downwards, that prevent the 
plate from touching the stage, and the part of the plate projecting 

beyond the stage is heated by a small lamp; the heat is readily 

propagated along the plate, and imparted to the glass that may be 
placed along it. : 5 

In using this instrument for chemical purposes, it is very neces- 

sary to be able to apply the re-agents conveniently, and for this 

purpose I place such of them as are used in two ounce phials, 
in the neck of which there is a small drop tube as represented 

in fig. 3, over the top of which is stretched a piece of sheet india- 

tubber, and by pressing and relaxing it, the liquid is drawn in, 

and by pressing the same the smallest possible quantity can be 
discharged on the object subject to examination. The tube also 

Serves as a stopper to the phial, for the length of the capillary ex- 

tremity is such that it reaches nearly to the bottom. 
The acids and ammonia used are always diluted to about one 

half their ordinary strength, to prevent any unnecessary Cisen- 

' Sagement of vapors. ; 
_ A moveable stage under many circumstances 1s very conven- 

lent, and I have adopted one of a very simple character, and quite 
equal to any of those where the motion is prod y Screws or 

strument, and an eight of an inch thick, witha hole in the centre 

of nearly an inch diameter. This is laid in the stage of the in- 

strument, the glass sustaining the object placed on it, and when 
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required the former is moved by the fingers, which can readily 
impart to it the most delicate motion, as ther are in part supported 
by the edge of the fixed stage. For this suggestion I am indebt- 
ed to Prof. Riddell, and both he and myself, after much experi- 
ence, feel convinced of its usefulness. 

In observing with high powers, as the object-glass is beneath 
the glass supporting the object, and-as this glass is usually of a 

nee eee 

* As Prof. Riddell, of the Medical Department of the University of ae ee | 
has been using my microscope for general purposes for more than oP het ban Penn of him his opinion as to its advantages, which is expressed in the fol ee ae 

Prof. J. Lawrence Sutra :—Dear Sir,—In reply to your note respecting Laila 
verted Microscope, I have to say that having cmesiy been in_ the habit of the 
the mountings of Pritchard, Dollard, Raspail, Chevalier and Nachet, and having 
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ward of two years, as it furnishes all that can be desired. The 

eye-piece micrometer ordinarily in use, consists of a glass with 
divisions drawn in it, contained in a special eye-piece adapted for 
its use ; and whenever the measurement of an object is required, 
we replace the eye-piece used by the micrometer eye-piece, and 
move the object on the stage, so that its image falls on the mark- 
ing of the micrometer. With all its advantages this form has 

inches into N, turns freely in it, and is retained bya small screw 
” passing through N and playing on a grove in G. On the upper 

. Part of G there is a small rectangular opening in a little mechani- 
cal arrangement as seen in m. ‘The various eye-pieces are so 

mounted that when placed in the tube G, the planes of their foci 
Ot OGe Secose oo iw poipetie> OG patik Mes Se eee 

past 
Scope, I am fully satisfied of the practical superiority of the latter for general 5 

ith i n be made wi and co ith it, observation ca: ith more ease mfort, the light ows 

“Inits of more convenient and effi ent, chemical re-agents i 

to the th the greatest facility, without endangering the instrument, and 

the slides be moved or chan with the utmost facility, 09 with perfect 

safety to the object- themselves. instrument is so firm a 

a fi ; —? v8 _ reg Pageomeni and admits of the attachment of 

very collateral appliance. I shall never willingly return to the habitual use of an 

, per ec- 

tion itself, and seems neither to absorb as distort the luminous rays in the slightest 

degree, Respectfully yours, J. L. Rippe. 
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correspond with the opening at g, and at the same time there is 
an opening in their mounting which is made to come opposite to 
that of g. The micrometer is seen in fig. 2, and consists of a 
brass mounting B with a small plate of glass A, having near the 
outer edge a fine graduate scale (the one used is ten millimetres 
divided in one hnndred parts) made in the direction of the breadth 
and not of the length of the micrometer, which little circumstance 

_ is of vast importance : for made as it is, it can sweep the fiel of 
the microscope; whereas were it graduated longitudinally, 1t 
would simply move in the radii of the field, and therefore could 

not be brought on the object in many of its positions. 
The manner of using the micrometer can be understood in 4 

few words. In examining with any eye-piece, if it be required 
to measure an object. The micrometer B is introduced into the 

opening g, and if not seen distinctly, by turning the screw p 1t 1s 
readily adjusted, and by pushing it backwards and forwards, or 

turning the tube D, the graduated scale can be readily brought 
over the image of the object, either longitudinally or otherwise ; 
and knowing the value of each division, the dimensions of the 
object is readily made out. The manner of ascertaining the value 
of these divisions is learnt in almost every work on the microscope. 

This method of mine is now adopted by M. Nachet, of Paris, 1 

the construction of his large microscope. 

A new form of Goniometer for Measuring Angles of Crystals 
under the Microscope.—The measurement of the angles of crys 
tals beneath the microscope is at best a very imperfect operation, 
for we can only measure plane angles, the angles between - 
faces not being measurable ; yet, imperfect as it is, it 1s aa 1m" 
portant adjunct in certain researches, as may be seen by referring 
to the following, which is an extract from Lehmann’s work on 
Physiological Chemistry, where he speaks of detecting @ minute 
quantity of urea in albuminous fluids. 

“Tf the residue of the fluid, from which the coagulated mat- 
ters have been filtered, be extracted with cold alcohol, and the 
solution rapidly evaporated, so as to cause the chlorid of s 

Sead 

m 
hexagonal tablets, in which, if the investigation is to be unques- 
tionable the acute angles (=82°) must be always measured, After 
the determination of the nitrate, we may also obtain the oxalate, 
and submit it to microscopic examination. A good eryst@ line 
determination yields the same certainty as an elementary analysts; 

which, in these cases, would never or extremely seldom be possible. 
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Two of the best goniometers used for this purpose are those of 
Ross and Leesom, the latter being doubtless the best, and based 
on the use of the double refracting spar. After trial, however, 
I find it neither as accurate nor as economical in its construction 
as the following :— 
Around the tube N, fig. 1, there is a collar X fastened to it; on 

the collar there is a graduated circle S, about three inches in 
diameter, turning freely on X. On the tube G a small index ¢ is 

fastened. These are all the additional parts necessary, as the 
micrometer just described is used to aid in the measurement, 
which is accomplished as follows: The angle of the crystal to 
be measured is brought as near the centre of the field as the eye 
can readily judge of, (a little deviation will not sensibly affect the 
Measurement); the micrometer is then introduced in the opening 
-g,and turned about until the lines are parallel to one side of the 
angle, or until one of the long marks correspond with that side ; 
this done, without disturbing the tube G, the graduated circle 5 
‘Is turned, until the index ¢ points to zero. Now look again into 
the instrument, and turn G until the markings on the micrometer 

are parallel with the other side of the angle ; read the number of 
ees on the circle, and this will be the angle or its compliment. 

It frequently happens that the micrometer has to be moved in or 

out to make the lines on it accord with the second side, but.as this 

motion is altogether a parallel one, the accuracy of the measure- 
. Ment is not at all effected. ‘The simplicity of the mechanical 

arrangement is readily seen; the same advantage in using t 
micrometer with every eye-piece belongs to the goniometer. 

=—=— 

Arr. XXVIIL.— Abstract of a Meteorological Journal, kept at Be- 
loit Colleze, Beloit, We: for the year 185t. Lat. 42° 30’ 23” 

N., long. 12° 03’ 20” W. from Washington : elevation above 

Lake Michigan, 172 feet—above the ocean, 750 leet; by 8. P. 
Laruror, M.D., Professor of Chemistry and Natural History. 

aaa rrr Remon 

: THERMOMETER. | Prevailing |Inches rain & 

— a Mean.}Max.| Min. Mean. yen oad winds. jmelted snow. 

January, 56 |-19124°72 5:04 wiw. & 8. are 

{brey, 35| 03807) 520 | s&x. | 348 

April eR a bie Rahs 2°35 

ae io “ ced 550 |s.£. &N.w. 15:46 

June, g8| 44 (6940 | 585 jnwedsw) 552 

July, 95 | 46 |71°84 648 s.w.d NW. 552 

August, o8| 50jo8es | 550 [sends | 086 
September, |29-68 94 | 32166:90 | 682 |[sw.dsx. vi 

‘October, 76| 20-491 | 612 .. & N. e40 

November, |29-89 43| 16 (9488 | 285 |x&s.w) 163 

December, 156 [192270 | 4°56) w.ds.w BS 

bb oe 6 6) 98 |-19 \46°895 Bit 'XN.W.& 8 55.90 

31 
Szcowp Serms, Vol. XIV, No. 41.—Sept., 1852. 

7 
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he mean temperature of the past year is 479-895, being alittle 

above that of the year 1850, which was 479°200. 
The mean temperature of the winter months of 1850-51 is. 

27°-43; of the spring months of this year 46°-70—being 3°'62 

stitute—is found to be the true amount of correction necessary 
for the barometer then in use. aes 

The observations have been made, as last year, at the hours 
required by: the Smithsonian Institute, viz.: sunrise, 94 ™, 

average. This amount, as may be seen by the table, was not 
very equally distributed through the year—being for the month 

15-46 inches, and for the month of August 9°85, while for 
the month of March it was only -55 of an inch, and for the month 
of November 1°63 inches. 

The rains in the month of May occuring mostly in the latter 
part of the month, amounting in the last. day of the month to * 
inches, raised the Rock River to an unprecedented height, caus- 
ing a flood which did much damage, carrying off animals, br idges 
and dams. 

The amount of show which fell in the winter of 1850-51 was 
greater than in the winter previous, being nearly 15 inches, but 
was so equally distributed through the winter as to afford but little 

The past year is considered usually productive, though some 
ring was very back- 

thus became a good crop. The yield of grass was very © avy: 

wheat, especially the hedge-row, 
a dk, <a 
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blight. Hundreds of acres were not harvested. The winter 
wheat, and some kinds of spring wheat, however, did well, fur- 
nishing an abundance beyond what is necessarily consumed. The 

The late invention of a machine for pulling flax has obviated the 
great objection to the raising of this crop, while the building of 
mills for the dressing of flax has opened for it a ready market. 

The fruit that has been introduced into the country did well 
_ the past year, and has kept up the fair promise for the future. In 

some instances the fruit trees have suffered from the blight. 
Some grapes were injured by the frost while in the blossom, but 
those later in flowering did finely. 

Garden-vines were greatly injured by the heavy rains. Some 
being entirely drowned out, while.others rotted at the roots. 
There was no second flowering of plants as noticed last year, 
except the case mentioned in the calendar on November 10th. 

was quite narrow, 

being but four or five rods in width. Its direction was from south- 

West to northeast. The law of rotation of the winds, alluded to 
in the last years abstract, is, in the general, corroborated by this 

year’s observations ; there were, however, marked exceptions. 

CALENDAR. 

January,—2d, Morning, meteor seen in the northeast; 16th, 

the thermometer fell from 35° at sunrise to 3° at 9 p.m. ; tulips 
and jonquils above ground ; humble bee seen fiying about ; 30th, 

coldest day in the year, thermometer averaging 11° below zero. 
© Februar f thunder and lightning, with 

w 
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March.—7th, Ranunculus fascicularis in flower; Pzeonia hu- 
milis and star of Bethlehem up; 16th, bluebirds seen and robins 
heard to sing—some say that they remain here all winter near 
houses (?); wood Anemone, Pulsatilla patens in blossom ; 24th, 
meadow lark seen; 27th, wild pigeons seen; Missouri currant in 

5 pst) ios} ps i = g ime ia) a) a ° i) Qu hy ° A i) S Qo 3 bar | c= =) o i 5 [=>] fas) q ® “~ — = 3 S| = 

geese flying north, strawberry and jonquils in flower; 24th, 
asparagus fit to cut, lanced-leaved and hood-leaved violets, peri- 
winkle, filbert and hyacinth in flower ; 25th, cherry in leaf, cur- 
rant in flower; 26th, Missouri currant, plum, cherry and pear 1m 
flower; 28th, gooseberry in flower. ’ ‘ 

May.—3d, Lousewort in flower; 6th, box elder in blossom ; 
7th, frogs singing the second time, having commenced too soon 
before; 8th, ground ivy, flowering almond in blossom ; 8th, blue 
bell and puccoon in flower; 10th, peach, tulip and painted cup 
flower, Baltimore oriole seen; 12th, American cowslip and apple 
in flower, burr and black oak in leaf—these trees did not blossom 
this year; 13th, horse-chestnut in Jeaf; 14th, Solomon’s seal ane 

bladder nut in flower ; 15th, tartarian-fly-honey-suckle in blossom, 

locusts begin to put out their leaves; 16th, cranes bill, lilac and 

daisy in flower; 17th, blue-eyed-grass in flower; 19th, white 
moccasin flower in blossom; 20th, wild columbine, wild lupine 
and white oak in blossom ; 23d, milk weed in flower; 24th, Yr 
ginian anemone and snow-ball in blossom ; 25th, Potentilla cana- 

densis in flower ; 26th, rose acacia in flower, catalpa and hercules 
club in leaf; 27th, fringe tree and yellow moccasin flower m 
blossom ; 28th, Polygala senega in flower; 30th, feyerwort. 

une.—3, sweet scented syringa and spiderwort in flower ; 

24th, spotted lily in flower. 
July.—15th, one of the two hottest days of the year, the ther- 

mometer averaging for the day 833°; 16th, catalpa in blossom ; 
20th, Bignonia rachicans in flower; 26th, the other hottest day, 
the thermometer averaging the same as on the 15th. 

August.—27th, some say there was frost. 

September.—10th, splendid aurora; 28th, heavy frost. 

October. —23d, water froze and ice formed 14 inch thick. 

November.—4th, first snow; 10th, Flos adonis in full bloom. 
December.—15, thermometer 19° below zero at 5] a. ™. 
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Arr. XX1X.— Solidification of the Rocks of the Florida Reefs, 
and the Sources of Lime in the Growth of Corals ; by Profes- 
sor Horsrorp, of Harvard. | 

I. It is required to ascertain by what processes, chemical or 
mechanical, or both chemical and mechanical, the surface and the 
submerged coral rocks have become hardened. 
By the surface rock is intended that Ahin brown crust, composed 

of numerous layers, which is distinguished by great compactness, 
and a peculiar ring, when, in detached condition, it is struck by a 
hammer, and which occurs on the abrupt ocean side, and more 
abundantly on the long slopes on the land side of the Keys. 
By the submerged rock, is intended the rock of oolitic appear- 

ance which has solidified under water, and which is of inferior 
hardness to the surface rock. 

The surface rock, so called, has in many places no longer the 
outermost position, though it had at the time of its formation. It 
is indeed interstratified with friable light-colored limestone. The 
epithet indicates the circumstances of its formation, not its pre- 

Sent position. rer 
1. We are familiar with the fact that a mixture of quicklime, 

water and sand, spread out upon walls and ceilings exposed to an 

atmosphere containing more or less of carbonic acid, ina few days 
becomes hard. Analyses have shown that two chemical phenom- 
ena are concerned in the solidification, to wit. : the absorption of 

carbonic acid from the air, forming carbonate of lime (which salt, 
uniting in equivalent proportions with the hydrate, forms, accord- 
ing to Fuchs, a compound of great stability); and the union of 

the outer portions of the sand-grains with the lime, forming a sili- 
Cate. Investigation has shown that sand fulfills mechanically a 
more important office, by increasing the extent of surface to which 

the compound of the hydrate and carbonate may attach itself. 
The latter office may also be performed, and equally well, by 

1 innte At 

: that c J i > J P ut , ‘eal 

lime in crystalline forms. The salt had been held in solution by 

of lime takes place. The process is exclusively chemical. 

3. The value of hydraulic cements is now conceived to depend 
' chiefly upon the presence of silica and lime, the oxyd of iron hav- 

Ang little or nothing to do with the process of solidification. The 

alumina, in the form of a silicate, yields its silica to the lime, 

which, for its transportation, requires water. This explains the 

hecessity of its being retained under water periods of variable 
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length, according to the proportions . the ingredients. The 
processes are both chemical and mechanical. 

4. Gypsum from which the two Ret of water of erystalliza- 
tion have been expelled by heat, rapidly hardens upon being mixed 
with water. This is ascribed to the reunion of the sulphate of 
lime with the water. 

Do either of the above processes suggest the method by which 
the rocks of the Florida reefs have been hardened ? 

e facts presented in the furnished specimens are as follows: 
The rock formed under water exclusively is composed of grains 

of size less than that of a mustard seed, which, to the naked eye, 
appear quite i Sagar and of uniform diameter. More carefully 
examined with a microscope, they are found to be far from regu- 
lar in form or a in size, but present numerous depressions 
and prominences. Distributed throughout the intervening spaces 
is a fine deposit of carbonate of lime, which adheres with consid- 
erable tenacity to the surface upon which it rests, 

he surface or crust-rock, though not strictly homogeneous, 1s 
composed of particles so minute as not to be distinguished from 
each other. ny dissolves in hydrochloric acid, leaving a floceu- 
lent residue. The solution, when evaporated to. dryness and 
ignited, readily redissolves in hydrochloric acid, with only an oc 
casional residue. The solution gives no precipitate with chlorid 
of barium. Nitrate of silver gives, in a nitric acid solution, @ 
white precipitate soluble in ammonia. The aqueous extract 

— to alcohol flame the characteristic soda tint. The pes wde - 

of iron, magnesia and silica. The former two were wantl 
most of the specimens examined, and the silica in some. Numer 
ous specimens were examined for alumina, without in avy ine 
stance finding a trace of this substance.* 

In a quantitative analysis by Homer, and another by Mariner, 
the following results were obtained. 

* T examined, also, all the species of coral at m my command, without finding a trace 
of alumina in any of them. The hydrochloric acid oe . of the coral was ee 
tated with ammonia. The | washed precipitate was digested for several hours The fil 
potassa Girovionaly t yand filtes we fer 
trate was then neutr alised with hydrochloric acid, and am ther in 
stag fo for several hours, there appeared filamen ts which ‘were war ofits te # 

ni id, and. w. with the mi : eroscope, 

paper; they had been Seived pee the filter. . Beside these, there eireny ais " 

The quantities employed were, in several instances, from a z to 2 
osha of ma al. There were examined, Millepora alcicornis | 

vielen subacrial ein ro} —, ie 
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The total loss by —e ignition included organic ey 
water as hydrate of lime and.carbonic acid, was as follows 
I. 2°7875 gr. lost 1-2687 gr. If. 05910 gr. Jost 02600 er. 

The water was determined in a chlorid of calcium tube, with 

the aid of a low red-heat-and an aspirator. (A heat of 175° C. 
in an oil bath, expelled but a very small proportion of the water.) 

I. 0:7519 gr. lost 0-0259 gr. If. 1-2890 gr. lost 0:0280 gr. 

The organic matter was determined by washing on a dried 
filter the hydrochlori¢ acid residue. . 

I 1-7181 gr. gave 00028 gr. II. 0:4461 gr. gave 0:0021 gr, 

_ The carbonic acid was determined in an evolution flask glass. 
The results with different specimens varied greatly, and are far 
from being satisfactory. 

I 0-8605 gr. lost 03347 gr. —s‘TL.-«(0-1720 gr. lost 0-0585 gr. 
Il. 0:1745 gr. lost 0-0600 gr. IV.  1-6116 gr. lost 0-6277 gr. 

The lime was precipitated a8 oxalate and weighed as carbonate. 

I, 13248 gr. gave 12581 gr. ‘TL. (02550 gr. gave 02330 gr. 
The silica was determined in the usual way. 

Ll. 13245 gr. gave 00002 gr. IL 0:3760gr. gave 0-0005 gr. 
The chlorine of the chlorid of sodium was determined as chlorid 

of silver. ; 

I. 0:8933 gr. gave 0-0303 er. ‘II. 0-6850 gr. gave 0-0101 gr. 

Expressed in per cents. we have :— Dei $ 

| won Matter from - 43-99p.c. to A551 p.c. 
Wate a ele 1 a 
Oran: Matter “ - 0-16 ms Hes 

Carbonic Acid  “ - ; ond * ; 98.94 

Lime On BERT: beri 

Chilorid of Sodium * ee “« 0-04 
Silica < 0-01 “« 60-01 

It is conceivable that the variability in the carbonic acid and 
water, wc due to the more or less advanced stages of change which 

th k has undergone. In the ultimate form of limestone all 

"the veal a as hydrate in the earlier stages, will have be- 

come carbon 

Se i dient permit no action like that occurring in 
“@raulie-cements, . which silica plays an important part ; or lik 

that presented in the hardening of gypsum, in which caielicnis 

acid is n 'y- “To one of be two remaining processes, if to 

either, must it be aseribed ; and as hydrate of lime is present, it 
cannot be Steals eth toa ze with calcareous spring 
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. deposits. Now, how could hydrate of lime be provided from 
‘ carbonate of lime? 
~ ‘The completeness of the suite of collections provided for me by 
Prof. Agassiz, has enabled me to answer this question in such a 
-manner as leaves, I think, little room for doubt. On the main 

. land against the Keys, there are depressions which are filled with 
_ .water only at long and irregular intervals. This water, like that 

within and about the Keys, abounds with animal life. As t 

‘water evaporates, these animals die, and fall upon and mingle 
with the coral mud at the bottom. As the beds become more and 
more completely dry, the layer of mud and animal matter hardens 

_ till it forms a mass resembling the surface or crust rock. ." 
Of this soft, growing rock, specimens were collected. Agitated 

with water, it yielded a turbid, fetid solution. Tested with acetate 
of lead, it betrayed the presence of hydrosulphuric acid. After 
standing some hours, a delicate white film was deposited upon the 
containing vessel, at the surface of the water, which proved to be 
carbonate of lime. ‘T'est-paper showed the liquid to be alkaline. 
The addition of soda solution set athmonia free, and the addition 

of chlorid of barium and hydrochloric acid showed the. presence 
of sulphuric acid. 

Conceiving this soft rock to be in the condition in which the 
solidified crust was at first, the process of hardening seemed of 
easy explanation. ; 
_ The animal matter mixed with the carbonate of lime, contain- 
ing sulphur and nitrogen, besides carbon, hydrogen and oxygen, 
in the progress of decay, which warmth and a small quantity of 
water facilitated, gave, as an early product of decomposition, 

hydrosulphurit acid; this, by oxydation at the expense of the 
oxygen of the atmosphere, became water and sulphuric acid. The 
sulphuric acid coming in contact with carbonate of lime, a. salt 
soluble in 10,600 parts of water, resolved it into sulphate of lime, 
a salt soluble in 388 parts of water. The carbonic cid set free, 

uniting with an undecomposed atom of carbonate of lime, rendered 
it soluble. The nitrogen going over into the form of ammonia, 
at a later period, decomposed the sulphate of lime, a sul- 
phate of ammonia and soluble hydrate of lime. This hydrate of 
lime, with an atom of carbonate of lime, united to form the com- 
pound in ordinary mortar investigated by Fuchs. The carbonate 
of lime in solution from the added carbonic acid, as the water > — 
withdrawn by evaporation, takes on the crystalline form, gE 
increased strength and solidity to the rock. for 

That this explanation may serve, in however small measure, of 
_ the crust rock on the land slopes of Key West and all reenee” 
_ asimilar character, it is necessary that there be animal exuvi@ ™ 

‘coral mud, or finely divided carbonate of lime. Both these occur 
The water about the Keys aboundsinanimal life. = 

date 
x Bae is ei i 
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With the influx of the tide, the slopes become overspread with - 
the water and what it contains in suspension. The retreatin 
water, at ebb tide, leaves a thin layer of the animal matter, mix 
always when the water is agitated with the fine calcareous powder. 
Before the return of flood tide, exposure to the atmosphere and 
warmth have secured the succession of chemical changes enumer- 
ated above, and a thin layer of rock is formed. A repetition of 
this ‘process makes up the numerous excessively thin layers of 
which this rock is composed. ~ 

. On the ocean side the deposit is formed from spray, during 

winds which drive the froth of the sea, containing, with coral 
mud, the exuvie.from the barrier of living corals upon the low 

bluffs of the Keys.* 

Organic matter, 445 4:45 126 258 418 5°72 
Carbonic acid, 40: 39°64 41:08 270 3768 35°31 
Sulphuric acid,  0:0056 00056 — chidin  lt 
Lime, "ary a98 4635 46°80 — 5136 
Magnesia, sini, kc chal 623 «5:90 —_- — 
Water, | 367 3°30 a 559 «592 

9592 95:37 99°44 8 99°26 98°31 

fs and Islands in the 
details of the above 

ocess of aa 
¢ “In the first place, his (Prof. H.’s) paper only alludes to the rock formed above 

Be cor: nd-r A the low-tide level, which I have called t oral sand-rock. Again, amount of or- 
¢ matter in corals, as found by analysis, does not exceed five per cent. ; 

é san ich h liarly white and clear appear- the sands of the beach sae have a pecu anh they eontain is either un- 

tion among the 
i i a ann mand ion from me. 

ein Sena be er Souls be ‘yea in connection with the 

conclusions II, expressed at the end of my paper. zie E 
itici ld be just, if [had | 

In reply to the remainder of the paragraph, the criticism 2 ie nga yd orga 

any where ascribed the solidification, or any part of it, to any 

matter in corals. te: 
in the Proceedings of the Association, there — Since th blica tion al article f th 

have ped of i qu pypive heals of AS more important ingredients of the soft 

corresponding, aT conceive, with the rock rock, ‘ th of sub-aerial solidification in the 

Stoonp Sznizs, Vol, XIV, No. 41—Sept., 1852. 
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The discrepancies in the analyses of the different specimens of 
the same species are due to the circumstance that different parts 
of the stone plant contain organic matter in unlike proportions ; 
and it is very difficult to procure two specimens which, w 

st stages of its er ieayc When first supplied to me, it was of the cena 

wal bolts pouty st ay. It is now so hard as to yield only to a even b 

Ba hammer, and is, beside 

e following analysis made by Everett and Warren, upon "samples “differing b 

ioe feo each other in appearance ie 2 been conducted with great care. They 
vary, it will be seen, an oe from each other 

Dried at a temperature of 100° C. By prolonged ignition. 

I. 11450 gr. lost 0-0890 gr. 0°8270 gr, lost 0-4870 gr. 
IL 153825 gr. lost 01175 gr. 1-9020 gr: lost 0°8000 gr. 

The hydrochloric acid solution left a residue of organic matter. * * 

I, 1:1450 gr. gave 029380 gr. IL 16424 gr. gave 0 2805 gr. 

mass, digested in diluted hydrochloric acid, yielded wey existing sulphate 
upon sees addition of chlorid of barium to the filtrate, sulphate of baryta. 

I. 23380 gr. gave 0'1040 gr. Hi. 15825 gr. gave 0° ue BE pti 

matter by itself, oxydated in nitro-hydrochloric acid, wi addition of 
Five eg Ghicciie of potassa, yielded to chlorid of barium a ee le of sulphate 
_of baryta. 

= 15325 gr. gave 0° oons ae 
n a mixture of fused ni 

ac otra Molded to a4aee o petites and hydrochloric neon a a sabenpere - fla f 

L 23090 gr. gave 0°2850 gr. II, 1/4322 gr. gave 0'1550 gr. 

The hydrochloric acid solution filtered from the ig matter gave a precipitate 
of oxalate of lime, which was determined as carbona: 

I. 08770 gr. gave 04100 gr. 

Expressed in percents, the above determinations give of if 

Water, expelled at 100° C. 
Li (70h pew. IL 766 p.c _». Average, 72 p. & 

Total volatile matier, 
L 4117 p.c IL 42°06 pe. Average, 41'58 p. © 

The following per cents. are estimated upon the substance as dried at 100° C. 

cag oe existing as ange. - soluble in diluted hydrochloric acid. 
L 5.p.c.. AL..09 IL 1:26 p.c. Average, O94 Pe e 

sip in oe matter. 

L 
Total sulphur ‘of the se dtchaiealies 2:39. p. G. : 
Total — by oxydation of the mass, including the organic and inorganic parts. 

lp.¢ 1°84 p.c. Average, 1772p. 
Seisiane by the two methods ole 8 — 205 p. & 
Lime, = - 80°09 p.% 

elas sil oe ne the results of the above determinations with the the quantities 
which Prof. Dana justly conceives to be inadequate to vibe changes aseribed, we hav® 
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pulverized, will present homogeneous powders of the same con- 
itution. 

II. Source of Lime in the Growth of Corals. 

~ Marcet,* as early as 1823, observed carbonate of lime in the sea- 
water near Portsmouth. Jacksont found it in two specimens of 
sea-water furnished by the United States Exploring poe seb 
one from 600 feet, and the other from 2,700 feet below the sur- 
face. I. Davyt found the sea-water of Carlisle Bay, Barbadoes, 
to contain about ;,1,>th part of carbonate of lime. ‘There was 
found scarcely a trace near the volcanic island of Fayal. White]| 
is of the opinion that it fails only near the surface ; but the elab- 

orate analysis by Bibra$, of no less than ten specimens taken 
eg ae from a depth of avholes feet, but in one instance from a 

by s spontaneous aration of a considerable body of sea-water thrown, with its 

mingled coral mud a’ a animal matter, into an inland basin, at the rare juncture of 

favorable high ieee and tide. A single layer of the surface rock is ne residue left 

by evapora ation of the water mingled with c oral nud and animal matter, thrown uP 

in spray from the dacing of the waves, or carried up by flood- ee. an left. by ev: 

poration in the int bee ween the two tides. This will accoun ts sit belicn 

_ for its © pee neces as well as/ in depressions pe “ve abrupt 

, for its interstratied einen with the coarse coral sand ; indeed, for all 

the phases and peculiarities of it which are presented 1 in the extensive suite of col- 
lections submitted to 
In addition to the changes enumerated in ‘the ne japer as resulting from the 

decay of the animal matter, another may be m The ammonia evolved in 

the process of decomposition, would provi vide haat of lime from the oo aE ae 

Sent in the i he aver a to 
ent in the sea-water. si ient, taking the average of Bibra’s an is 

the chlorid of sodium as 1 to 16, and may be eonceived to have | urnish incon- 

siderable amount of hydrate of lime for the process 0 consolidation 

ana attri the form ig of this crust-rock wh naires more 

prominent — of my investigation, to the action of simple rain-water, aly ving 

the carbonate of lime and again depositing it it evaporation. &] is would ac- 

count for its, oun ence in depressions of the rock, but would not account for its 

occurrence on em iow or on Girtot Filo pes er would it account for the presence 

of Water as raceme 
sentence of the bys nd paragrap es ~e th

e above — has been replied 

I have sabad no g ation to.the animal matter in corals. 

: ks regard to the ee ‘png ill not be questioned t that hee | ig a great amount 

ut coral reefs. Bibra found 
sition abo mister it-varlone stages of decomposition vaieay ie [have, in the 

ogee materi in all the tens peas nde to the parties who a 

r above, repeated the statement made to me by $W. 

specimens, t the age within the und in animal life. That procured 

for analy m withi eys was found ‘exceedingly. offensive 
from the d decom- 

—— of animal co It tlds ded the od ante 

a total am o c¢ matter 0! pe 

iulas it is difficult to see oe water should fail to i Pe, oom aap it 

vem e iS we hy, April, 1828, oe 
Ari, Jour hy, : ol v, p P 
Phil. ne, 8, XXXY, p.2 ds. | Ib. p- 308. 

Ann. de et de Pharmacie, Lxxvii, 90. 
‘Am, Jo our. Sa (8 a prina 81. 
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depth of four hundred and twenty feet, in various latitudes on 
both sides of the equator, shows quite conclusively that it is not 
a constant ingredient of sea-water. Hisanalyses do not mention 
a trace of carbonate of lime. The quantity found by Davy is 
very nearly that which is soluble in water, and is obviously due 
to the calcareous marl which abounds near the Barbadoes. 

The water from within the Keys was carefully analysed in my 
laboratory: it contained lime and sulphuric acid among its ingre- 
dients, but not a trace of carbonic acid. 

The total want of carbonic acid in a water in which coral life 
is so luxuriant, suggests naturally that the stone plant, as well as 
the coral animal, possesses the power of abstracting lime from 
the sulphate; the change being due to double decomposition 
with carbonate of ammonia excreted from the plant and animal, 
yielding carbonate of lime, quite insoluble, and sulphate of am- 
monia of the highest solubility, The building up of the calcare- 
ous skeleton becomes, upon this hypothesis, of exceeding sim- 
plicity. The surrounding element yields at once to the exhaling 

carbonate of ammonia the framework of stone. 7 
With this view, there is no difficulty in finding a supply of car- 

bonate of lime for the vast masses of coral. The sulphate of lime, 

decomposed to furnish the carbonate, is perpetually renewed 
through rivers from the continents and islands. . 

_ The following inferences are legitimately deducible from this 
iew :— 

Ist. Corals would soon die in bodies of salt water wholly cut 
off from the ocean. ite! 

2d. They might flourish to some extent in waters accessible 
to the sea only at high tide. 

In Dana’s Report on Coral Reefs and Islands,* he states that 

“where there is an open channel, or the tides gain access over 

a barrier reef, corals continue to grow, ete. At Henuake the sea 

is shut out except at high water, and there were consequently 
but few species of corals, ete. At Ahii there was a small entrance 
to the lagoon; and thongh comparatively shallow, corals were 
growing over a large portion. 

* Am, Jour. Science, [2] xii, 34 to 41, and Geol. Report Expl. Exp, P 63. 
+ In my article, as published in the Proceedings of the Association, I have 

Dana’ i i uoted from Prof. s papers in support of other inferences deduce ad from ia 
oregoing vie have since lea m the author that I had misconceived ad 

nse in which the q tions were be rstood, and hay me 7 f. 
especially after examination of the map of the H yr 
Dana’s last article, he inference that fresh water streams, by their suP| ply 
sulphate of lime, exerted any considerable influence upon coral fi Jons, 18 

e of li -water, however, being one-sixteen' the 
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These facts seem to me to give some support to the view ex- 
pressed above. 

It was of interest to ascertain, in the case of corals, whether the 
formation of new coral without was attended with absorption or 

ascertained by Storer. ‘The average of three specimens from the 
centre, three from the middle, and two from the periphery, gave 
the following specific gravities :— 

Centre. Middle. Periphery. 

2,695 2,749 2,785 

These results so far support the affirmative of the suggestion above, 

as to make a repetition of the determinations desirable. 
The chief conclusions to which the above research has con- 

ducted are :— 

I. That the submerged or oolitic rock has been solidified by 
the infiltration of finely powdered (not dissolved) carbonate of 

lime, increasing the points of contact; and the introduction of a 
small quantity of animal mucilaginous matter, serving the same 

urpose as the carbonate of lime, that of increasing the cohesive 
attraction. 

_ IL. That the surface rock has been solidified by having, in ad- 

dition to the above agencies, the aid of a series of chemical de- 

Compositions and recompositions resulting in the formation of a 

cement 

And I may add that it lends support to the suggestion, 
IIL. That the carbonate of lime of corals is derived from the 

sulphate in sea-water, by double decomposition with the carbonate 

of ammonia exhaled from the living animal. 

_ [Note.—Mr. Dana will add some farther explanations and — 
cisms on the subject of Prof. Horsford’s paper in another ameener 
of this Journal.—Ebs. | 
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Art. XXX.—WNote on the Eruption of Mauna Loa; by 
} James D. Dana.* ) 

Tue account of Mauna Loa, by Rev. Titus Coan,} together 
with the additional information from letters appended to this pa- 
per, suggests a few thoughts confirmatory of views mentioned in 
another place by the writer. 

I. The eruption described, although so vast in its extent, com- 
menced with no earthquake—no internal thunderings—no pre- 
monitions whatever that were perceptible at the base of the moun- 
tain. In almost all descriptions of volcanoes, these phenomena 

_are set down as essential to the result, especially if the eruption 
be of much extent. Some force is supposed, in one way or an- 
other, to get beneath the column of lava, and by sudden action to 
eject the lavas with violence, amid terrific exhibitions of volcanic 
power. But in the majestic dome of Mauna Loa, where the lavas 
are carried to a height of 14,000 feet, the outbreak is quiet and 
noiseless; the mountain opens, the lavas flow. The vivid de- 
scription of Mr. Coan, marked as it is with the actual terrors of 
the scene, strikingly sustains these statements.. For how unlike 
Vesuvius in her great outbreaks is the Hawaian volcano, when 

the crater, in its intensest eruption, could be approached “ within 
forty or fifty yards on the windward side,” or “ within two miles 
on the leeward,” and the traveller need retire but to the dis- 
tence of “a mile” from the very scene of eruption for his “ night 
vigils.” 

Il. The mobility of the Hawaian lavas is most remarkably ex- 
emplified in this eruption. The fiery rock at the crater formed 

literally an open boiling fountain, instead of appearing in erupuvé 
discharges through a narrow-necked funnel. A jet of clear liquid 
lava shot up in ceaseless flow to a height of 300 feet or more, 

and, with its surrounding jets and falling spray, produced, as Mr. 
Fuller says, the effect of a Gothic structure of molten metal, with 

its shafts and pinnacles and buttresses, in quick incessant change 
—now rising into a tall spire 700 feet in height, now spreading 
into more massy forms, and ever dazzling the sight with} 
brilliancy. The scene of this display, according to Mr. Coad, 
was 5,000 feet below the summit outbreak,t and it would actually 

appear, as he implies, that the hydrostatic pressure of the Socpy 
column of lavas in the mountain was the power that kept the jet 
action. Such a fountain of molten rock is majestic beyond con” 
ception ; and the more wonderful, the more majestic, viewed as 

the effect of simple pressure, with none of the convulsive heavings 

* See farther the author's ters III and VII; als 
this Journal, [2], ix, 347, and Py at - Report The volume, p. 212) 

} Seven thousand feet, or half way to the base, according to Mr. Fuller. 
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common in other voleanoes. ‘The terrible roar of the crater was 
the sound of the ponderous mass agitated to its depths, by the 
tossing and falling jets and the escape of the imprisoned vapors ; 
it was not enhanced even by the occasional shocks of an earth- 
quake. ie 

Ill. Kilauea, a crater on the flanks of Mauna Loa, but 4,000 

its action. The crater did go on filling up at its usual rate 

ome or cone 1? 

It is however altogether probable, from the retreat of the liquid 

charge occurring in the usual quiet way, might be unperceived 

by the inhabitants of the island. The outflow of lavas, however, 

must have been but a partial one; and, consequently, the bottom 
ta Kilauea, instead of subsiding, as the lavas retreated, 400 feet 

8 commonly happens), retained its place. 

Five years Rah aed and the fires, as Mr. Coan states, 

again breaking out. ‘This is a further confirmation of our view. 

. This volume : , p. 220. 
. t See the author's papers referred to. ar 

ef aes 
. adetailed account, by Rev. C. Lyman, 

— Journal, [2], xii, 
This Journal, [2], ix, 362, and x, 80. 
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The process of elevation in the liquid internal lavas has evidently 
en going on, as after previous eruptions, although out of sight, 

deep beneath the solid rock that forms the bottom of Kilauea ; 
and they have again reached a height that enables them to be 
distinguished. ‘The mode of progress and of eruption may there- 
fore correspond throughout with the views presented by the author 
in his Exploring Expedition Geological Report, and this Journal, 
vol. ix, 347. Yet it is also possible that the fires of Kilauea are 
dying out and that thus the change of condition is to be explained. 

Although the discharges at the summit of Mauna Loa produce 
no oscillations in the lavas of Kilauea, it may still be possible 
that the increased activity at the summit, and the diminished ac- 
tion of the flank crater, during the past few years, may be con- 
nected with the same changes below. These changes may can- 
Sist In some variations in the distribution of the heat, or, more 
probably, in a variation of size or direction in the openings or 
channels that serve to supply the water which feeds the fires. 

_ V. If Kilauea were to become extinct in its present condition, 

no evidence would exist of its former depth, or of the black ledge 

or shelf which has been so remarkable a feature in this crater. 
The present depth does not exceed 600 feet—400 feet less than 
after the eruption of 1840.* Moreover, as the precipitous rocky 

walls are wholly free from scoria and all other signs of recent fires: 

(looking much like bluffs of ordinary stratified rock), there is no 
evidence as to the great eruptions that have taken place, and only 
signs of a sort of Solfatara action with outflows of lava over the 
bottom of the confined area. ‘These facts bear on the conelu- 
sions that might be deduced from the existing features of extinct 

leanoes. oe 
VI. Mr. Coan speaks of the lavas as flowing from an orifice Ina 

broad stream down the mountain. It is probable that fissures 
opening to the fires below were continued at intervals along t 
course of the eruption, and that these afforded accessions to the 
fiery flood. Such was the case in 1840, and the three tufa hills 
at Nanawale, on the sea-coast, mark the positions where these 
opened fissures reached the sea. Any internal force sufficient to 

break through the sides of a mountain like Mauna Loa, mu 
necessarily produce a linear fissure or a series of fissures, and not 

a single tunnel-like opening. 2 
V e have yet received no definite facts as to the angle of 

slope down which the lavas descended. Yet we do know that 
in this and in a former eruption the stream continued over the de- 
clivities for thirty miles, and these declivities have an averag? 
angle of six or seven degrees, though made up of subordinate 
slopes varying probably between one and twenty degreees, 25 © 

® The central portions of the crater are much more raised than the lateral, and 
over them the depth cannot exceed 500 feet. 
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Coan mentions when describing the descent of the lavas in the 
summit eruptions of 1843.* The slopes of Mauna Loa, although 
the mountain is over 14,000 feet high, are therefore not too steep 
to receive accessions from top to bottom, from eruptions of vast 
extent over its sides. With such facts, in connection with others 
brought forward by the writer, we are assuredly sustained in 
not admitting the universal application of the so-called elevation 
theory. But in rejecting this theory, we do not go to the o 
posite extreme, and adopt in its full extent the overflow theory. 
The truth, as usual, lies between the two extremes, as the wri- 

ter has elsewhere urged. Both causes have acted in the history 
of all voleanoes ; both act from the very commencement of the 
germ-cone. There is elevation from the central action, from the 
opening and filling of fissures about the centre, and also from 
the outflow of lavas. The first of these operations may be most 
effective in the earlier periods of the rising mountain; but each 
continues to act till the fires die out; and in the later periods, 

especially, there is often a flattening process, arising from the 
spread of lavas ejected from fissures about the base of the moun- 

tain, which extend the shores, and diminish the angle of slope. 
VILL. The interval of time between the last three eruptions of 
the central crater of Mauna Loa is nine to ten and a half years. 
The first of these three took place in June, 1832; the second in 

January, 1843; the third in February, 1852. The recorded 
eruptions of Kilauea have occurred as follows, leaving out that o. 

_ 1789: the first in 1823, the second in 1832, the third in 1840, 

probably a fourth through a submarine or subterranean vent in 

1847 or 1848, and the fires are now increasing again in activity. 

In 1832 there were thus eruptions from both of these extensive 

Craters of Mauna Loa. 

We annex additional notes on the eruption from different 
sources. The account of the whirlwinds produced by the crater 

are of much meteorological interest. 

1. From a Letter of H. Kinney, dated Waiohinu, Hawaii, April.19, 

1852, (published in ‘* The Pacific,” San Francisco, of June 18. 

The light of the volcano, at night, was very great—illuminating the 

Surrounding country for many miles distant, and giving to the over- 

hanging clouds the “appearance of an immense body of fire. After 

that I resolved to make the long and tedious journey, to take a near 

View of this grand display of the ‘Almighty’s power. Accom anied by 

Mr. Fuller, I set out on the Ist day of March. After travelling through 

Woods and over wide districts of naked lava, we arrived at the vicinity of 

the eruption on the forenoon of the third day. Its deep, unearthly 
ee a a 

‘* This Journal, [2], x, 244. 
Szconp Series, Vol. XIV, No. 41.—Sept., 1852. 33 
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roar, which we began to hear‘early on the day before, ‘ waxed louder 
and louder,” as we drew nearer and nearer the action, until it resembled 

the roar of the ocean’s billows when driven by the force of a hurricane 

against a rock-bound coast, or like the deafening roar of Niagara. - 

We first reached the deep channel, through which a wide stream of 
liquid lava had flowed down the mountain, desolating an area of vast 
extent; it had ceased to flow in this direction, but was flowing still ata 

little distance, where we gazed with delight. The main stream was 
still beyond, which we could not approach, on account of the great 

eat; but at night we had a fine view of the fiery river, at no great dis- 

tance from our encampment. Though the lava gushed out in several 
places like water-springs, yet the main fountain was one of indescriba- 
ble grandeur. In the midst of a forming cone, with a base of 200 or 

300 feet there shot up a jet of clear liquid lava to the height of from 
400 to 800 feet, combining in its ascent and descent all the beauties of 
the finest water fountains—jet after jet ascended in constant and regu- 
lar succession, day after day ; descending, it mostly fell back into the 
crater, but sometimes it fell spattering on its sides, and flowed down, 

uniting with the main stream. The outer portions cooled toa black- 

ened mass while in the air; the upper and lighter portions were carri¢ 

by the propelling force to the regions of the clouds, and fell in showers 

over the surrounding countr 
The intense heat of the fountain and stream of lava, caused an influx 

of cool air from every quarter; this created terrific whirlwinds, which 
constantly stalking about, like so many sentinels, bade defiance to the 

daring visitor. These were the most dangerous of any thing about on 

make a rapid retreat. Agat 
We saw a similar one whirling around the jet, and concealing it with 

a dense cloud of ashes, as if engaged in a furious combat. The 
contending elements presented a most wonderful spectacle. : 
strife ceased, the fountain appeared in constant action, as though nothing 
had occurred. Clouds approaching the volcano were driven back, and 
set moving in wild confusion. 

e glare of the liquid fountain was very great, even when the ae 
was shining; but at night it was vastly more so, casting the light 
nearly a full moon in the shade, and turning night into day. 

2. From a Letter by Mr. Fuller, dated Waiohinu, March 28. 

There played a fountain of liquid fire of such dimensions and such 
awful sublimity, shaking the earth with such a constant and dee 

A ; re 
deur. 

scene. I made the following calculations, after careful obs 
ing nearly twenty-four 



Scientific Intelligence. 259 

mile of the crater, and, after deliberate discussion with Mr. Kinney and 
companion, with different objects around us. Some of these calculations 
have been confirmed by a somewhat accurate measurement by 

Lyman, of Hilo. 
e diameter of the crater, which has been entirely formed by this 

eruption is about 1,000 feet, its height from 100 to 150 feet. One part 

of the crater was raised 50 feet during our presence on the spot. The 

Gothic spire, 700 feet high; then rising in one grand mass, 300 feet in 

on the top and sides by points and jets, like the 

ornaments of Gothic architecture. The New Yorker, who,as he gazes 

increased three-fold, and its substance converted into red-hot lava, in 

constant agitation, may obtain a tolerable idea.of one aspect of this ter- 

rific fire fountain. But he should stand at the foot of Niagara Falls, or 

18th of February, at about 3 o’clock, and continued twenty days. The 

crater is situated on the base of Mauna Loa, about 35 miles from Hilo, 

and 25 from the old crater of Kilauea. Its height, above the. sea, Is 

about 7,000 feet. It has formed a stream, winding down the mountain 

side, with several branches 30 or 40 miles long, from one-fourth to two 

miles broad, having a depth, in some places, of 200 or 300 feet. 

SCIENTIFIC INTELLIGENCE. 

I. CuemMIsTRY AND Puysics. 

I. Determination of Arsenic in Organic Syisiencts. ees 
has proposed a method of determining the presence of arsenic, base 

ce. 
must be in the form of oxyd or chlorid, and no other oxydizing substance 

hould be present. The substance to be investigated is cut into, small 

pieces, and introduced jnto a tubulated retort; fragments of fused chlo- 
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rid of sodium are to be added, and a sufficient quantity of water to cover 
the mixture. The retort is to be connected with an empty receiver, 

and this by a tube bent twice at right angles, with a flask containing 
distilled water and cooled externally. Sulphuric acid is to be introduced 
into the retort, in small portions at a time, through a Welter’s safety 
tube, and the retort very slowly heated. The distillation goes on quietly, 

and there is but moderate oaming when the proper quantity of water is 

used : the boiling is to be continued as long as a portion of the distillate, 

tested with sulphuretted hydrogen, gives a yellow precipitate. It is 

as of gas. When the distillation - over, the distillate is to be 

th determine the arsenic qulanthaiveha: os as arsenate of ammonia and 

i i in’ th rt contai 

[The method here given appears to deserve attention, but it must be 

borne in mind that antimony would probably be volatilized in the same 
manner as arsenic under the circumstances, The process would admit 

of ready verification by a repetition of the whole distillation, in a fresh 

apparatus, with the chemical Hulierinds used in the previous investiga- 

tion, but without the substance to be tested for the presence of arsenic. 

_ — weit /XXXV, 43 

orangite is identical with thorite, and, consequently, donarium with 

thorium. Bergemann has, however, continued his researches, an 

while expressing himself with due caution, is os prepared to admit the 

conclusions of the French and Swedish chemists, so that — doubt 
may still be entertained upon the subject.—Pogg. Ann., |xx v, 555. 

onversion of Sulphates into Chlorids.—Rose has pa that the 

alkaline sulphates are wero into — by repeated ignition with 

chlorid of ammonium. is method can — r, be employe 
when the sulphates of stile oi or magnesia aes pres as dee salts 

are not decomposed by sal-ammoniac. ¢.— Berliner ‘Moacudaribhie Feb- 

ruary, 1852. 

4. Anhydrous Organic Acids.—Grruarnt has succeeded in isolating 
acetic and benzoic acids, CaHsOs and C14HsOs, and in pointing out 

a method by which many other bodies of a similar nature may oub 

less be obtained. When an equivalent of dry benzoate of soda is oie 

fully heated in a sand bath, with an equivalent of oxychlorid of benzoyl 

a reaction takes place whisk’! is expressed by the equation 

CisHsOs, NaO+C 14HsO2Cl—NaCl42Ci4Hs0s. 

The mass in the retort, washed with water and carbonate of soda, 

leaves a white s cehnas crystallizing in beautiful oblique prisms | fusing 

at 33 C., entirely neutral and volatile without decomposition. This sub- 

stance is the anhydrous benzoic acid, C1 4HsOs, which boiling water 
gradually transforms into o rdivary benzoic acid, ogee 
aes ee ee ee eee ea Heated with 
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alkaline cinnamates, cuminates or salicylates, the oxychlorid of benzoyl 
produces what may be termed double acids, that is to say, compounds 

of two anhydrous acids. These are oily liquids, inodorous and insolu- 

ble in water, but rapidly converted by boiling water into mixtures of 
the hydrated acids. nhydrous acetic acid is obtained by heating the 

oxychlorid of benzoyl with an excess of fused acetate of potash. It is 
a perfectly colorless mobile liquid, highly refracting and possessing a 
very strong odor analogous to that of glacial acetic acid but more 

powerful. [t boils at 187° C.: it is heavier than water with which it 
does not mix; by long agitation, however, with water, or by gentle 

heating, it is dissolved and converted into ordinary acetic acid. By the 

action of the oxychlorid of phosphorus upon the acetates, Gerhardt has 

identical in principle with that used by Williamson in preparing his new 
alcohols. The same questions arise in this case as in the case of the 

alcohols cited. Gerhardt doubles the formulas of the anhydrous acids 
which he has discovered, and unites them (in the ordinary equivalents) 
C2sH1006 and CsH6Oc, or using his own equivalents, C14 
CsHcOs. The whole question of the constitution of the new compounds 

depends upon this: can a given molecule unite chemically with another 

molecule of the same species so as to form a third molecule of a differ- 

ieve, no means of answering oO 
os 
[ i 

~— oO 2. i") “a ~w ae i oO = oO $=*) = o o as g o Da o o -— ~ < oO 

and the anhydrous inorgani¢ acids as SOs an Os.—w. &. ; 

5. Equivalents of Sulphur and Barium.—Strvuve has determined 

the equivalent of sulphur by reducing sulphate of silver by hydrogen. 

6001 which confirms 

e 

determined the equivalent of barium by decomposing the chlorid of 

rium by sulphuric acid, and weighing the resulting sulphate. As a 

mean of two experiments he obtained the. number 68°13 or 851-62.— 

Ana, der Chemie und Pharmacie, |xxx, W. G. 

6. On the Corrosion of Lead by Galvanic action; by R. Buckter, 

(from a letter to the mats dated Baltimore, July 16th, 1852.) —I am 

perfectly aware that the corrosion of lead by galvanic action, induced 
i nown fact 

8 

tae recently oecurred here, which demonstrates clearly the im- 

Propriety of connecting lead with another metal under water. A gen- 



- 
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tleman residing near the city having occasion to get the pump supply- 
, ing his house with water repaired, it was found on examination that the 
portion of the lead pipe connected to the pump by a brass coupling, 
was to the extent of an inch almost entirely destroyed and only held 

. together by a few shreds of lead. As it seemed impossible that this 

could have been caused by the action of the water alone, more espec- 
_ ially as the rest of the pipe was entirely uninjured, I was requested by 
Dr H. Buckler to examine the water, both as to its action on lead 

h 
which time both waters had become slightly turbid and the lead in each 
was covered in some parts with a thin white film. 

After acidulating the solutions with hydrochloric acid, a current of 
sulphuretted hydrogen was passed through each separately. 

‘* Pump water.”—No. 1. Lead, alone, very slight precipitate of the 
sulphid. No. 2. Lead and brass, copious precipitate. 

Jones Falls.—No. 1. Lead, alone, no precipitate. No. 2. Lead and 
brass, copious precipitate. ak I evaporated twelve ounces of each down to two, and a qualitative 
analysis gave the following constituents. 

“Pump water.” Jones Falls. j 
Hydrochloric acid. Carbonic acid, free and in combi 
Sulphuric acid, nation. 
agnesia. Sulphuric acid. 

Lime. Hydrochloric acid, 
Soda. ime. 
Iron, ( perox, Magnesia. 

Reaction neutral. oda. 

lron, (perox.) 
Reaction, slightly acid. 

Judging from the quantity of the sulphuric acid precipitated from the 
well water by nitrate of baryta, I should infer that there existed a sulil- 
cient amount of sulphates to have protected the lead under ordinary ¢!¥- 

cumstances. I have never been able to detect a trace of lead in ‘Jones 
Falls’ water, nor am | aware of any bad effects ever resulting to the 
city from the use of lead pipe ; nevertheless it has been just proved by 

+ 
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experiment that it will act on lead when united with brass, and placed. 
under the necessary conditions. 

The only method which I think will counteract this galvanic actiony 
t 

see that it was far from homogeneous in its texture. All the kinds of 
glass examined contain more or less perfectly distinct crystals, regular 

and transparent, encased in an amorphous base e crystals were 

M. Leydolt observes also that some natural crystals pure and trans- 

parent and apparently homogeneous, present similar deficiency In ho- 

mogeneity, with the glass; and he has the subject under further exam- 
ination. 

8. Analyses of Snow and Rain water; by M. Evcrne MagrcHAND. 
—The snow and rain analyzed fell at Fécamp (France) in the months 
of March and April, 1850. A kilogramme of water contained 

Snow. Rain. 

Sulphuric acid, free or combined, - doubtful sensible proportions. 

Chlorid of potassium, - : - doubtful trace 
Chiorid of sodium, - . - 0017037 gr. 001143 gr. 

Chlorid of magnesi: ; - - trace trace 

Alkaline jodids and bromids. - ie, ace race 

Bicar of ammonia, ‘ - 0001290 000174 
Nitrate of ammonia - - - 0:001447 000189 

Anhydrous sulphate of soda, . - 0015627 001007 

Sulphate of magnesia, — - - - trace trace 

Sulphate of lime, —- 5 . - 9000877 0:00087 
Animalized organic matter containing some 

‘on and calcium, ‘ - é 846 0'02486 

Pure water,  - : : ; 999:939876 999°94914 

1000:000000 1000°00000 

The organic matter of the snow deprived of fuliginous matters af- 

forded ond of calcium 0-008116 grammes, peroxyd of iron 0-000450, 

Organic matter 0-015280 — 0°023846. 
9. Titanium and Zirconia in Mineral Waters, (L’Institut, No. 964.) 

—Dr. Mazape of Valance states that he has detected in the mineral 

waters of Neyrac (Ardéche), both titanium and zirconia. He had pre- 

Viously announced his having found in the same waters, molybdenum, 

tin, tungsten, tantalum, cerium, yttrium, glucinum, nickel and cobalt. 
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Il. MINERALOGY AND GEOLOGY. 

1. MrneraLocicat Notices, No. IV. 

(a.) On General Characters of Minerals and Crystals. 
On Se Co Se Amorphism; by Prof. Dr. M. L. Frank- 

r. Chem., liv, 480.)—Frankenheim reviews the subject 
of crystalline inieiina ad amor hism at considerable length, and ar- 
ENHEIM, (J. f. 

stances so-calle d are perfectly consistent with such a structure. 

elafosse on a relation between the crystalline form an atomic con- 
stitution of certain minerals, (Ann. des Mines, [4], x 
with ote: by C. Maricnac, (Bib. Univ. de Gectae. May, 1851, 
xvii, 3 

3,) reviewed 

On . seg fo of Crystals; by James D. Dana, (This Jour., 
xili, 399, xiv 

paper are 
Pseudomorphs, 

Galena 
White lead o 
Red and iat iron 

ore, 

Brown iron ore, 

XXxil, 

Forms imitated. 
Red copper ore. 
Red silver ore. 
Red copper ore. 

Fah 

peaks pp pyrites, 

Red ir iron ore, 
Pyrolusite 
Cale spar. 

Lencite, ‘eeoevage 
Wern 
Kyani 
Teaanaline; Actin- 

olite, Scapoli 
Kyanite, Stauro- 
de. 

Pyromorphite. 
Gale 

Pyrites, Spe 

Marcasite, 
Beryl. 

(b.) New Species. 
On Paisber, gite, 

(J. f. pr. Chem., lie, 190, from Oefy. of. Ve 
—Paisbergite is p. 143).— 

and Stratopeite, two new ecuiba
lis by IcEensTRO 

t. Akad. Farh., 1851, No. 5, 
Phil ipstadt, 

Pseudomorphs. 
Scheelite, 
Malachite, 

Electric calamine, 

Calamine, 
Calcite, 

Quartz, 

Sphere 

cular) P. 
iron, Sphzroside- Antimony. Beate 
rite. 

Calcite, Green ig 
Tale 

n Pseu iota minerals ; by Prof. Stem, (Leonh. u. Bronn’s 
, 1851, 385. )—The pseudomorphous forms described in this 

Forms imitated. 

Wolfram. 
Copper hte Fab- 

lerz, Calcite. 
Blende] Psilomelane, 

Flu spar. 

Feldspar, Pyrope, 
Garnet. 

Fluor spar, Calcite, 
Wolfram, Augite, 
Corte of aed 

rundum, 
er 

Calite Magnetic 
n, Br own iron 

On guieeial Apatite and Bost ; by A. Dausréz, (Compt. Rend., 
625.) 

OM, 

from Pajsberg’s s iron mine in 
al 
a 
7 oo. 
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and is a variety of rhodonite. It is described as transparent. Com- 
position: _ : 

Si n Fe Ca Mg 
46°46 41°88 3°31 8:13 0°91==100°69 

Ox. 2414 9°40 0-73 2°31 0°35 

Hence the formula (Mn, Fe, Ga)* Sit. 
Stratopeite occurs in the same iron mine. It is pitch-black, and 

ule. With borax on platinum or with soda, a strong manganese reac- 

tion. With muriatic acid dissolves, giving out much chlorine and leav- 
ing a silica skeleton. Composition : 

Si Mo Fe Mg Tf 
35-43 32°41 10°27 8:04 13°75 

Ox. 18°41 9°83 30 316 12°22 
This affords the formula Mg? Si? + 4(Mn, #e) Si+ 12H. 

Stratopeite approaches most nearly neolokite, whose formula is 

Mg Si+ 44m + ¥e) Si+ 8H, 
and specific gravity 2°70. A mineral from Wittinge in Finland, called 
wittingite is also related to it, its formula being 2(#e-+ 9¥Mn) Si-+ 3H, and 

Specific gravity 2°71—2-76. 
Chrismatine, a new mineral resin; German, (Deutsche Geol. Zeits., 

i, 40, and Leonh. u. Bronn’s N. Jahrb., 1851, 853.)—This resin occurs in 
a red argillaceous sandstone of the coal formation at Wettin near Halle. 

lor oil-green to yellowish; translucent to semi-translucent ; shining. 
Unchanged at 16 to 20° R., but softens at 10 to 12° R. Burns with 
flame, without smell. 

Stanniferous pyrites or Ballesterosite—This mineral, from Galicia, 

described Schulz and Paillette, (Bull. Geol. de France, vii, 21,) isa 

pyrites in cubes containing traces of zinc and tin. It was named after 

pez Ballesteros. G.=4°75—4-90. 
Chalcodite ; C. U. Suerarp, (from Shepard’s Min. 3d edit., p. 153.) 

ts 103-5, In globules, stellar groups and thin scales, or granular. 

Blackish green, to yellowish brown, with a bronze lustre. Form, rhombo- 

dral? The colu i 

gh paler. Translucent. Sectile Lamin e 

Yields water abundantly in a closed tube ; and the darker varieties 

change to arcoal, fuses to a black glass, which 

&ppears to be a hydrated silicate of protoxyd of iron and magnesia ; con- 

taining, in the light brown varieties, an intermixture of perox. iro. Found 
with red iron ore, at the Sterling iron mine, in Antwerp, Jefferson county, 
N.Y.4 aed in nattied from yalnodns, like brass, from its bronze-like lustre. 

[The mineral externally resembles cacoxene, to which species it was 

ferr An analysis of it is much needed. 
‘anthosiderite, a new mineral from Thitringer Wald; E. E. 

Scummp, (Pogg. Ann., Ixxxiv, 495.)—The xanthosiderite is found with 

Secowp Serres, Vol. XIV, No. 41.—Sept, 1852. 34 
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manganese ore at Ilmenau. It occurs in fine needles united into con- 

centric columnar stellate individuals. H.=2:'5; color golden yellowish- 

brown to brownish-red, the wepng: silky, the latter greasy in lustre. 

On gently heating gives out water and becomes darker in color, and 

with a continued heat, the ce betitnes reddish brown. BB. B. acts as 

hydrated oxyd of iron, With concentrated muriatic aie) a iste solu- 
tion, containing flocks of petatinined silica. Composit 

Si Fe Mn “ 
1. Yellow 2°51 74:96 1°82 1:32 15-67 96°28 

9. Brown 5:02 75°00 1°33 1°51 14:10 96°96 

The loss is due to undetermined carbonate of lime, magnesia, alkalies, 

antimony, lead, or bismuth, present as impurities. The formula de- 
duced is ¥e H?. 

On teeth vel a new cobalt mineral; by Wm. L. Faper.—This 
Journal, xiii, 4 

wo ininerill from Orange Co., N. Y., Dimagnetite and Jen- 
binsite» ay Prof. C. U. Saerarp.—This Jour., xiii, 3 

Ded iplion of two new minerals, and a new Earth; by D. D. 
Owen, M.D.—Jour. Acad. Nat. Sci. Philad., vol. ii, part 2, p. 179, 
1852, and this Fuk. xiii, 420. 

On Remingtonite, a new cobalt mineral; by J. C. Boora.—This 
Journal, xiv, 48. 

New Species by Prof. MENEGHINI, of Pisa, with analyses by PB. rof. 
Becut.—This Journal, xiv, 60. Includes the new species, meneghin nite, 
picranalcime, picrothomsonite, portite, sloanite, schneiderite, savite. 

(c.) Described Li nttse 

prism having the angle 105° 6’, which is near the angle of rune 

A prism also in sulphate of potash has the angle 106° 46 ol- 
lowing comparisons of several sulphates are presented in this paper. 

Atomic volume. Axial ratio. Prism caf Prism 1-% vite 3 41223 07431 :1:05717 1209297 106° 46’ Ks Re 
33018  0°7494:1:05918 118 46 106 18 
$2937. 0°7659:1:06234 116 22  105,.6 (78 18 
30075  07686:1:06084 117 20 104 55 76 49 
29347 0°7817:1:0°6181 7 10 10s 
28999  0°7636:1:06531. 118 42 105 16 81 & 

The author compares also the sulphates and carbonates, in the follow- 
ing table. 

“TN Lil. bls Sr ePaR Rivnicnimimicni 

Atomic Diff. of at. Prismi<o ‘Prism |- EA 
Prism @ 

ius volume. volume. 

ba§ 32937 106° 54’ 78° 18! 
Bad 286°65 6 iT 
Sr § 293°47 103 6, 3 
Sr 6 25583 f 10819. 60 285 
Pos 300°75 104 5576 >! 
‘Poe 258-9 ; : 108 16 0. 
Ga 289-99) 108.16. Be 
a6 21004 f $1 88 
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Heavy Spar.--Limpid crystals are mentioned by Mr. F. B. Hough, 
as occurring at the iron mines in Rossie, St. Lawrence Co., N. ¥.—— 

5th Rep. in Cab. Nat. Hist. N. Y., 1852, p. 43. 
Heavy Spar of Nutfield, near Bleichingly in Surrey.—Crystals occur, 

according to Prof. E. J. man, in the fuller’s earth pits in the green- 

sand formation. They are tabular in form, with the basal plane (OP) 

predominating. Description in Naumann’s system (as modified in the 
last volume of this Journal) 0, c-%, @, 1-< , 1-4, 1.—Phil. Mag. 

[4], iii, 141. 

Carbonate of Strontian, in Oneida Co., N. Y.—This Jour., xiii, 264. 

Chiolite.—An analysis of the chodneffite by M. Durnev, made under 

the direction of Jevreinov, affords, as published by Kokscharov (Pogg. 
Ann. Ixxxiii, 588)— : 

Al Na Fl Ca Fe and Mn 

13-41 32°31 53°48 0°25 055 = 100 

n one crystal, were two additional planes. There is no cleav- 

Ww 

(calling them a, y, z), v: y=113° 20’; y: y= 385° 45's a 2 2—69° 10. 

ing differences, 
yl, which would 

r widest 

Identity of Williamsite and Serpentine. —HERMANN has analyzed 

Pa Williamsite of Shepard, and points out its identity with serpentine. 

€ obtained (J. f. pr. Chem. liii, 31)— 

Si Al e Ni Mg H 

4450 0°76 139 «090s 89°71 1275100 G=260 

Oxygen 2309 -—— 030 019 15°80 . 

The oxygen ratio afforded, for the water, protoxyds and silica is 

2-07: 3: 4-24, or nearly 2:3:4. [See for another analysis of wil- 

liamsite by Mr, Brush, Dana’s Mineralogy, 3d edit., p. 692, where the 

conclusion is stated that the mineral is an impure serpentine. 

Brush obtained 3-35 p. ¢. of alumina. ] 

RB 
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Soapstone from Sidermannland.— Analysis by Baur, (J. f. pr. Chem. 
liii, 3138)— 

i Al Mg Fe in H 
61-73 0:84 80°65 2°93 1-40 beige 

gen 32°05 0°39 11-66 0°65 0°29 

Oxygen ratio 1: 3 and formula MgSi. Gray, massive, all without a 

trace of crystallization. Resembles meerschaum, but somewhat harder. 

Occurs in disseminate grains or massive in iron ore. Whitens when 
heated, and very slowly fuses with soda to a globule greenish while hot, 

and biown when cold. Some manganese reaction 

Note on Clinochlore, a mineral of the ontevile family ; by W. P. 
Buake.—This Journal, xiii, 116; analysis of the same, by W. J. 

Craw, ibid., 222. 

Loganite of T. S. Hunt.—The hardness of this mineral, as stated 

by Mr. Hunt i = his paper, (Phil. Mag. [4], ii, 65,) is 3, and the specific 
gravity 2°60 to 2:64. 

[A small, fosperes crystal placed in the writer’s hands by Mr. Hunt, 
nw prismatic planes of nearly or quite similar erat though 

almost dull, and not smooth, the mutual inclination of whic as found 

to be approximately 126°. Another specimen afforded We pores 
apparently alike, with the angle between them of 123° to 124°, These 
angles are not far from the angle of hornblende.—3. D. D. ) 

On the Optical characters of Micas; by H. Sen et {om de 
Ch. et de Phys. [3], xxxiv, 171. See this ig xiii, p. 409.)—M. 

scsneely there | is in fact no oblique mica. Polar rization has enabled 
him to detect such twins when not otherwise distinguishable. The follow- 
ing are the results of his measurements ; omitting only, in most instances, 

those observations which were made on micas s of unknown locality 

(1.) Micas whose optical axes are situated in the diametral plane of the 
lon * 

nger diagonal. . par, Incl. 

1. ——— — ; Bangue dolomite and diopside; brown; lini Me 70 
2. Loc. ——? Hexagon sparent; brown, a little greenish, . 2 
2: rei Hexag. ; padi nt; clear br sees hag 
4, Loc.——! Hexag.; area antag copper-colored, ee 
5. Cey Hexag. ; trans nsparent ; clear green, sae colorless, 4 8 
6. Philadelphia, Transparent ; clear 0 live-gree eH ° 
7. Siberia, in white quartz. Silvery, imperfectly trp., bi pe 
8. Zillerthal, in albite. Silvery, imperf. transparent, Lae 
9. Arendal, in a a feldspathie ro ck. — — parent; pale, ange 

10. Loc.——? Transparent; gray, r tee 

11. Loc. ——?  Hexag.; a phe. art erayah more, 67° ? ? centr paves colorless, ; g-59° 
19, Loe 2} Transparent ; clear bro o ° 
18. Couzerans ? Silvery, greeni eenish- “erey, fei concave surface of cleavage, poi 

_ 4, St. Gothard, in quartzose gneiss ; hexag.; silvery ; clear gray, . 63° 
16. Miask. Transparent ; clear olivegreen, ore? 

Ekatherinen’ ; clear pale rose, “ 
BY Salen Imperfectly taneparent rose-colored, 
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ar. Incl. 

24. ee Finland. Rhombic octabedrons; a yee clear blonde, APT 68° 

25. and. ed hasan ent ah grayish gree 67-68° 

27. Aberd Transparent; blonde, 68° 
28. Pec deicnberg, Rhombic prisms in feldspar gee “te nearly blonde, 6 Fads 

a central reg 
29. Loc. ? Colorless; but affords | gh adtat te ey so 

8 —— probably; Lepidolite or rose mica 74-769 

33. Alencon. Hexag.; transparent; grayish blonde, 6-717° 

(2.) Micas with the optical aves in the diametral plane of the shorter 
diagonal. 

4, Lake Baikal. Hexag.; deep brown; transparent, 
35, 36, aT, AS at —micas aS “unkno wn localit ity, i- 4° 

» Loe deep bottle green 15° 

40, Saxon tities se , clear ansp., macled, 44° 
42. Zinnwald, with tin ore. Hexag.; : on. gris iidenle by trp., 46-47° 

43, ? Hexag.; transparent; colorle 50° 

44, Lepidolite ; bio 55° 
46. Piedmont. hombic ; silvery reflection; grayish green by trp., 63° 

48. St. Féréol, near Briv ves, Transparent ; olive-gre en, 65° 

49.. Milan, ag.; greenish-white ; silvery ; unctuous, not elastic, 5° 

51, Fossum, Norway. Hexag.; clear olive-green, 66°. 

52, Scotland. Brown; in large thick crystals, yes 

4. Tarascon (Ariége). Rhombic; pi sore get 
55. Ural, in graphic granite ; octahedrons in quartz; silv. ee col. Sead n° 

56. Uté. Rhombs; lustre silvery ; eae oie by trp. 2-18? 

On examining different micas pressed between two plates of oa 

and subjecting them to changes s of Rian My there was no percepti- 

ble change in the optical axes. 
On Mica and Cordierite, especially upon poye Chloritoid, Pearl 

mica, Kémmererite, Rhodochrome, Baltimorite an d Chrome-chlorite 
; by 

r 

ing P : 
of the author, phlogopite, with Meitzendorff’s formula, and muscovite, 

binati c 

=r Fe. 

a oa so72 1728. 1780 a6 ae 
1271 14:33 

a 8268 26-38 18-95 es 139 450 G.=3'46 
Oxygen 16°96 1228 567 357 0 

ga 32°46 4018 1°34 Ca 742 3°21 43% i008, Nar em, G=2:99 

Oxygen 1681 2296 040 2121 127 4 

* From Katherinenberg. 
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The chlorite group includes Baltimorite, Chrome-chlorite, Kammer- 

erite, Rhodochrome, Chlorite, Steatite, Thuringite and Cronstedite. 

The following are new analyses of species of this group:— 

Si Al Fe re: ae 

Baltimorite, 33°26 723 434 289 3856 1244 0 1:30=10002 

Oxygen 17-23. 3:36 1:28 0°62. 15°32 11°02 

Chrome-chlorite, es 31:82 15:10 0:90 Be4-06 35:24 12°75, Ni025—=10012 

Oxyge 1650 705 026 1:21 13°70 11°29 0:05 

Kammererite, ‘ ik 80°58 1594 4-99 Fe332 33:45 12:05=10033.G=262 
gen 15°38 742 1:49 O73 1148 66 

ear ae 1 1 8464 10°50 550 Fe2-00 ah 12-03 =10014. G=265 

Oxyge 17-95 408 10°61 

The chromie-chlorite of Texas, Pa., has a violet-blue to reddish color ; 

hawo; GO ; lustre pearly. exture micaceous or foliated like 

te a also bone what aa ote In a glass tube yields water, with 

acid 3 (e. g muriate "ald oxalic) and jierepite, even after heating. 

Gotta pouieiae 

i 1 x . ‘Tn TH 

ost A, vast ae eee 550 9°367=99°328 

A Sodalite-like mineral ; ibid—Bors has examined a sodalite of a 

lavender-blue color from the island Lamo near Brevig. There is ait 

at Brevig another related snot occurring in green feldspar er: 

a. Tae es of the | dull greenish; streak 

powder w : Hes .==2°302 ; translucent; lustre vitreous. of 

curs in fan Meas masses, having a cleavage which a po? 

pomobedenl. Heated in a tube yields no vapor. B.B. 0 chart 

ome et nese 

intumescence. ith soda fuses very slowly to a op enamel ; hich 

or salt of eeso ris. forms a glass with much di ficulty, sea 

In acids easily decomposed, forming 8 sel after 

ing also dissolves readily. Composition :— 
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i x1 Na cl ¢ £  dadFe 
46028 23°972 21483 7431 0857 trace =99°771 

Oxygen ratio in the silica, alumina and soda is 6:3: 1, whence the 

formula is Na Si-+ Al Si+-ClNa. 

Nepheline, variety Sommite or Dav ne.—A. Scaccui gives the fol- 
lowing as the observed inclination of the basal plane on planes of 

the series of hexagonal pyramids, 4, 4, 4, 4, 1, 2, 8,—on 4 158° 52", 
/ 

on 3 99° 45’. Cleavage lateral, distinct. The crystal occurred in a 
geode in limestone on Mt. Somma with crystals of sodalite. (Pogg. 

Ann. 1852, Ergiinz. iii, Stuck 3, 478.) . 

On Scapolite; by R. Hermann, (J. f. pr. Chem. liv, 410).—The 
following new analyses are given in this paper. 

fo ae... #e e Mn Ga Na K CG 
1, Strogan’wite 40°58 28°57 089 — trace 20°20 3:50 —— 640=-10014 

Ox. 21:08 19°34 0°26 — — 5714 089 — 4+ 

2.Seapolite, 45:99 28:80 —— 225 0°25 1883 211 0-70 406 H0-30=98:29 
Ox. 23°37 1345  — 050 005 396 053 O11 293 

8. Ekebergite, 49:49 26-06 265 Mg.0°36 0:25 1289 4°50 0°80 3-00 Li tr.=100 00 
Ox. 2569 1214 O78 014 005 369 115 014 216 

4. Scapolite, 52-94 9764. —— Fe0:30 0:25 910 689 0°54 1:50H066=99'72 
Ox. 2750 1293 ——- 0:06 0°05 260 176 0°08 108 

5. Red Scap. 50:16 28-44Mg076 0°12 0-14 13:12 142 0°91 2:94 110°8, Litr’ce 
‘ 26:00 1328 030 0:02 0:03 867 0°36 015 212. [=988 

6. White Scap. 54°64 23:32 “ 020 100 014 905 844 124 2°50, Litr=100°53 

No. 2, from Diana, N. Y.; No. 3, from Hesselkulla, massive, oil 

but upon the hypothetical ‘* heteromerous molecules” assumed as ex- 

isting in the mineral. The groups are— % 

(1.) Gehlenite group.—Gehlenite =R* Si+ Al Si. 

(2.) Humboldtilite group.—The “ heteromerous molecules” are, a, 

having the oxygen ratio 1: 4 : 133 and 4, with the ratio 1:2: 3. Hum- 
boldtilite ==(a) ; Sarcolite =(a+d) 5 Atheriastite =(a+b)+8H. 

(3.) Dipyre group.—The ‘ heteromerous molecules” are, a, having 

the oxygen ratio 1:2 4, b, with the ratio 1 :2:6. Stroganowite = 

(a); Di — b: an i f dipy (6a+-b); athird (8a+). ma ‘ 
VLlICl Yalsweiy ogee © J 

nur, 

id 

A © ah 7 
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(4.) Wernerite group.—The “ heteromerous molecules” are a, hav- 
ing the oxygen ratio 1: 2: 3, and }, with the ratio 1: 3:6. Anhydrous 
Meionite =(a); Edingtonite (a)4+-12H; Wernerite, Ist var. =(a-+5) ; 

2nd var. (a+2d); 3d var. (a+64); 4th, (a+12b). Wernerite = (0). 

example, truth and the highest generalizations are not the best displayed 
by simply giving the oxygen ratios. We cannot suppose such com- 

pound molecules actually to have existence in the above (a-+-d) miner- 

als. They are at the best, imaginary quantities for the convenience of 

classification. | 

Mineralogical Notes by Prof. E. J. Chapman, (Phil. Mag. [4], iii, 141 

Crednerite.—R. ‘in )8 Mn?. 

; 7 
atoms of base and acid.” e formula of helvine, 

(Be, Fe) Sit oMn Si+ Mns, 

becomes on the above hypothesis, 3 atoms of (Mfn, Mn S) and 3 atoms 24 
i [ 

garnet, for the protoxyds, peroxyds and silica is 1: 1:23 whic 
the ratio of 1: 1 for the oxygen of the bases and the silica,—if we spp 
pose that the peroxyds and protoxyds replace one another, as is sho 
to be true in very many cases by Gerhardt. This view appears t ve 
better sustained as a general principle, than that of the mutual substl- 
tution of Si and #, although instances of this last exist. In either cases 
the relation of helvine to garnet is made out, as stated by Mr. Chap- 
man ; for the above formula becomes thus, #Si+(Mn, Mn S)* Si, which ' 
essentially the usual formula of garnet, having the ratio 1: 1: 2. The 
identity does not require us to suppose the isomorphous relation of the 
peroxyds and silica.—s. D. p.] 

blance in external characters of phenacite and quartz, is remarked upon 
r . 

_to the quartz group, and it is remarked that if glucina be looke np 
_ & sesquioxyd, there can be no difficulty in placing both phenacile <4 
beryl in that group “On the other hand, if the formula of glucina of 
Be Q, the isomorphism of sBe and §i, and the s SC aioxyd isomorphs ’ 

i a ng ¥ i h ‘ * Bia e bad “otis r : 
2 ge Pei aL ek ae: 

Wn. ae ean ee ea 
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the latter must be allowed. Of the other glucina compounds, chryso- 
beryl may be a trimetric and euclase a monoclinic quartz. With the 

former are associated staurolite, andalusite, topaz, &c.” [If we calcu- 

late the angle of the form 4R for quartz, we find it 126° 52’, which is 

or 8 degrees larger than that of the common rhombohedron of phe- 

and chloritoid ; wichtyne, epidote, &c. 

Analysis of Caporcianite and Humboldtite ; Menzcuini and Becut. 
This Jour., xiii, 62 and 65. 

Heulandite.—This mineral, according to Mr. G. W. Fahnestock, oc- 
curs in small prismatic crystals covering the sides of fissures in a orn- 

rusty from oxyd of iron, which has probably proceeded from the de- 
composition of the rock. 

Form like that of garnet; crystals sometimes half an inch through. 

i Fe Ca Mn T&G Meck 

: 88°355 34°598 25804 1°807 3-071 trace = 99°319 

Oxygen 17:30 7-66 732 O44 

The mineral differs from all garnets in its infusibility and its perfect 

solubility in acids. It may hereafter be proved to be a partly altered 

es but it is more probable, the author states, that it is a new 
var 

Garnet from Gustafsberg with Stilbite——Analysis by Bann, (J. f. pr. 

Chem. liii, 312.) 

i Al F Fe Oa Mn Mg 

37°80 11-18 15°66 497 80°28 «=: O18 trace 

Oxygen 19°63 5-22 4-70 100° «861 «= 0-02 

It gives the usual formula R* Si+ #Si. Specific gravity 36. 

On the Composition of Epidote.—RaMMELSBERG, in Pogg. Ann. 

lxxxiv, 453, Bea the of ie M. Hermann with regard to the com- 
Position of epidote, and sustains the conclusion that the oxygen ratio for 

the protoxyds, peroxyds and silica, is essentially 1:2: 3. : 

Chrome Tourmalines.The Siberian tourmalines sometimes contain 

a small amount of oxyd of chromium. They are In acicular groups 

and have a fine green color; 7:0, G.=3'181. Fusible.—Prof. 

Cuarman, Phil, Mag. [4]. — 

Srconp Sznuss, a, Sm 41,—Sept., 1852. 35 

| ‘ 
S 
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Tourmaline.—A reply to Rammelsberg on the composition of tour- 
maline by Hermann, is published in the Jour. f. prakt. Chem. liii, p. 

Emerald of New Grenada.—M. B. Lewy has examined the locality 

lanthanum. In the same deposits, M. Lewy collected an ammonite 
peculiar to the Neocomian series. 

On the Gigantic Beryls of New Hampshire; by O. P. Husparp. 
This Jour. xiii, 264. 

On the angles of Eumanite; by J. E. Tescuremacues.—This Jour. 
xii, 117. 

On Crystals of Brookite from the Ural; 
(Verh. der Min. Ges. zu St. Pet., 1848-49). 
This paper was mentioned by us in vol. xi, p. 
28. We now add a figure from it, and give 

the angles anew. 1I:1=99° 50’ and 80° 10’, 
42 :42=134° 214’, 27 : 2% (over 11) —124° 12’; 
42 : $¢ (over P)=121° 244’; 40:42 (over P)= 
148° 394/; 

by N. von KoxscHarov, 

54’, 142° 21’; octahedron 4, 126° 12’, 185° 14, 
72° 303'; 1-2, 135° 37’, 101° 3’, 95° 224; 2.8, 
124° 36’, 77° 14/, 131° 3 

A. Genth, Proc. Acad. Nat. Sci. Philad. vi, 113. sit 
Pyrochlore and Garnet of the Urals.—Koxscuarov has eng 

and figured octahedral crystals of pyrochlore (Vesh. Min. Ges. St. 3B 

odeca- 

examined by M, Hermann (J. f. pr. Chem, liii, 32.) oe beget 4 
much like those of zircon and present the faces of an ay A 
ign: nd of a square prism, o& yramidal angle © ‘a = i a d ‘ 1 . LS at 3 

octahedron about 124°. Lustre rather weak, somewhat greasy, 

ing to adamantine. Lustre of surface of fracture weak and g 

Color nut-brown. eh: Composition :— 

Si Zr 
: 31:87 59°82 311 
tos Oxygen. 1650. ©. = 1572. O68. 
This gives the formula, 3% Si + oT. 
& 

% 
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Whit Lares in the Province of Constantine, Algeria, (Aun. 
des Mines, [4], xx, 81.)—An analysis by M. E. Cumenge afforded— 

Sb 62 oO H 15 #e 1 Argillaceous gangue 8 = 98 

The formula deduced is 3Sb 05 +2Sb O° +15H0. 
There are two mines of oxyd of antimony in the Province of Con- 

stantine, one north of Ain-Bebbouch, at Sensa, and the other at Oued 
Hamimim, northeast of Sensa. The two yielded 1541 metric quintals 
of ore in 1850. 

a of White Antimony of Pereta, Tuscany; Menecuini and 
Becut.—This Journal, xiv, 61. 

Native Tron.—M. Baur ba described specimens of carbonized wood 

aie _ Iron and Magnetic gore, Sand from Pennsylvania; by 
» H, Garrerr.—This Journal, xiv, 
Analyses of Braunite, Chromic ba. and Silicated Chrome, from 

Tuscany ; MeneeHini and Bec ait.—This Journal, xiv 

Vanadixm in the iron from the Perm Smelting Works, Russia.— 
Sosirarn shane in 1839 that vanadium existed in the iron smelted at 
Perm. In a cupreous sandstone, in which with the help of a lens, 
Vanadate of copper was facogeiced, he found on analysis 0°53 p. c. of 
vanadic acid. An analysis of the eg afforded— 

C Va Cu Al Mg Ca 
3°03 1-99 sn 12°64 ie 97 0°89 O78 0°95—=98'76 

The black copper obtained at the same time with the cupreous pig: 
iron afforded— 

Carbon 0-94 u 9052 Fe 617 

—J. Frirzscue, Bull. de “a pac Chem. Gaz., No. 218. | 

On Octahedral Specular Iron; by T.S. Hunt.—This Jour. xiii, 370. 

Titanic Iron from Miask ; E. E. Scumm, ibid. (Pogg. Ann, Ixxxiv, 

98.)—A large’ crystal of titanic iron from Miask is a broad table 

150™™- broad and 95™m™- thick, presenting the planes OR, R,—$R. 
Cleavage basal but not perfect; H.=6; G.=485-489 ; streak black ; 

very weak i Gp Composition :— 
Fi 2 Be 107 Min 077 = 999 

agreeing db sah the analysis by Mosander. 
Olivine of the Meteoric iron of Atacama; E. E. Scumin, (Pogg. 

Ann, Ixxxiv, 501. )—Composition :— 

Mn Mn 
nS Mg. see 1:81 =99-10 

afording ‘a general formula (Mg, Fe, Mn)? Si, or 5Mg* Si+- (Fe, Mn)? Si. 
Analysis of a Nickeliferous magnetic Pyrites from Pennsylvania ; 

viol _ Sxeit Jour. xiii, 219. 
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Manganese Ores.—The following analyses are by Baur, (J. f. pr. Fé 

Si g : 
1, From Klapperud, 36-20 111 0-70 4791 061 448 9:43=100:39, Bahr, 

Ox. 18°7' P ‘71 8:38 
9, « «“ 3611 0-90 1131 42:00 0-70 0:57 9:43—101-03, Svanberg. 

Ox. 18°75 6-42 9 12°75 020 022 8 
Bois “ 34-72 1:09 1045 942-64 056 0:36 976=99-98, Bahr. 

Ox. 18:04 051 3138 1279 O16 014 8&6 
+ “ 23:69 0°61 914 65621 050 039. 951=10005, B 

sa, E20 ne. OT TA es es 
5. * “ 35°81 1:03 753.Mn4618 0-72 1-42 95710026, B. 

Ox. 1755 048 2:26 10:38 055 851 
6.0% lo ane 43°30 680 457 Mn988 15-96 11:90 613, 00039=9893 

Ox. 22:48 818 1-37 2:22 4:54 461 5-45, 0°08=98-93 

7. From Skidberg, 0-92 0°76 2703 766-16 059 0-28,ign.12-07, Ba 15:34, 
Co 0-02, K 0-28=99'11 

Analyses 1 to 3 give the oxygen ratio for the water, peroxyds and 
silica 1:2:2, and the formula on Si+-3tr, The species resembles 
externally Klaproth’s black silicate of manganese. Color dull lead-gray- 

Analysis 4 affords the ratio 1 : 24:14, and the formula #* Si + 6H, 
or, it may perhaps be written (2Mn Si+ sft) +-(@* Sit+-3h). The min- 
eral occurs mixed with the preceding. Color pure. black ; fracture 
earthy ; but little hardness. G.=3-207, 

_ Analysis 5 may have the formula (6Mn? Si+Ft)+#e H3. cas Analysis 6 affords the ratio for water, protoxyds, peroxyds and silica > a} 3 oO a a Pr 3 S p & a ~~ $=) x 8 bls rr ok — p Ss a, = - i) 

‘Analysis 7 belongs to a psilomelane. G.—4-254 at 15° C. 3, seraiched with difficulty by felpspar ; powder black; soluble in muriatic acid. 

ater which has resulted from a reduction of nickel ore F 
ose (ibid. Ixxxiv, p. 589) also observes that in his system of Miner- 

alogy, published in 1847, he remarked that placodine was probably 
identical with the nickelspeise of Wahler, and a furnace product. Al- 
though the angles of the two do not seem to agree, still there is a gen 
ral similarity in the crystals, and he found some angles the same. 
new analysis of the nickelspeise has been made by H. Schlossberg? 
who obtained— 

s s Ni Cu Co dp wo, 4. 388 = A ae ee) 
a result agreeing well with that of Wéhler (Pogg. Ann. xxv, 302), Prof. Rose closes with the remark that a revision of the analysis 

x * 
Fak 
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Sulphuret of Nickel in Pennsylvania —This Journal, xiiiy 117. 

Erubescite and Copper Pyrites of the Espedal Copper Works, Nor- 
way; Mr. Davip Forzes, (Jameson’s Edinb. Jour., |, 278.)—The eru- 

bescite has the sp. gr. 4-432, at 60° F. Composition :— 
8 Cu Fe n Si 

24:49 59°71 11:12 0'1 8°83 = 99°15 

This corresponds to the formula 7€uS+Fe? S4= sulphur 25°23, copper 
63:17, iron 11-60=100. Mr. Forbes reviews various analyses of this 

mineral, and concludes that the species is a compound of a protosul- 

phuret and disulphuret of copper, with more or less of the copper re- 

placed by iron. He thus deduces the formule : 

20u? S+Cu §, (corresponding to § 23-28, Ou (with Fe) 76°62==100)—for the Kil- 

larney mineral, analyzed by Phillips. 
Cu? S+CuS (corresponding to S 2531, Cu (with Fe) 74:69), for the above ore, 

and that analyzed by emann, Plattner and Hisinger 
Py 

isinger. 

Cu? S+2Cu §, (corresponding to § 27°60, Cu 72°40), for the crystallized ore analyzed 

» by Plattner, 

Digenite is included under the last, it being a variety containing no iron. 

he copper pyrites has the hardness 3°5, and G. (at 60° F,)=4°185. 
. Composition obtained — 

S Cu Fe Mn Si 
33°88 82:65 82°77 trace 0°32 = 99°62 

Analyses and descriptions of Fahlerz, Copper glance, Chalcopyrite, 

Erubescite, Zigueline, of ae : Re jb Bscu1.—This Jour- 

nal, xiv, 60. 

Chalcotrichite at the Perkiomen Lead mine.—This Journal, xiii, 117. 

On the Galmei of Weisloch in Baden; by Gustav Herta, Dr. Phi- 
los. Inaug.-dissert., 46 pp. 8vo. Heidelberg, 1851. 

Analysis of Marmatite and oxyd of Zinc from Tuscany ; MENEGHINI 
and Becut.—This Journal, xiv, 60. 

” the Lead ores of Chester Co., Pennsylvania.—This Journal, 

xill, 116, 

Analyses and deseriptions of Galena and Feather ore of Tuscany ; 
Meneeuini and Becni.—This Journal, xiv, 60. 

Platinum and Iridosmine in California; Dr. F. A. Gent, (Proc. 

Acad. Nat. Sci. Philad., vi, 113).-—A few steel-colored rounded grains of 

platinum were observed amon specimens of gold from the American 

and assumed yellow orange @ 
Genth, on trying the Ural iridosmine, found that the lead-colored scales 

afforded the same colors; and he suggests that this may be a good test 

for distinguishing the Sisserskite from the Newjanskite. He adds that 

there are probably in nature only two distinct compounds of iridium and 

osmium, viz: IrOs* 
& mixture of the two. 
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Sulphur mine in Upper Egypt.—An extensive bed of sulphur has 
been opened in Egypt between the village of Keneh and the Red Sea, 
at the strait called Bahar el Sefingue. It is soon to be worked.—Ann. 

des Mines [4], xviii, 541. 

Sulphuret of Arsenic and Sulphur in Koordistan.—This Jour. xiv, 103. 

hoes of the Granular esomtgpent * the Gneiss of the Vosges ; 
M. Det , (Ann. des Mines, [4], xx, 145.)—(1.) Mica.—-The most 

cons ee a contained in the fifiostbae is mica. The mica has 

G.=2°746 ; color greenish; lustre somewhat greasy ; — by at- 

mospheric action. Two axes of double refraction very near one an- 

other . B. exfoliates and gives out a bright light, and ore with 

difficulty to a white enamel. Analysis, p. 153:— 

iS Mn Oa Mg Na K_ Fi ign. 
8754 1980 161 O10 O70 30° 32 1:00 717 O22 1:51=99°97 

Ox. 19°51 925. 0ar.,..002, 020. 1178 026 1:22. see, 

This gives the oxygen ratio for the protoxyds, peroxyds and silica 
13-79 : 9:25 : 19-51=3.: 2 : 4, affording the formula sk Si+-H? Si. The 
optical character appears to show that the mica is a phlogopite, although 
differing from that species a little in composition. The formula given 
for phlogopite is 3k? Si+ of Si. 

(2.) Pyrosclerite ?—-Occurs especially at St. Philippe. Color gray” 

ish, to bluish, nearly emerald green; lustre greasy or waxy ; ; 
2-622. Attacked completely by muriatic acid, but without giving 

a jelly. B.B. fuses with difficulty to a white Lae) + Pe blue co 
with nitrate of cobalt. Composition, p. 157 

I 

sie te wil oe re Co ps oe a 65=100°00 
Ox. 1995 1240 —— 018 019 855 = 10:36 

The mineral bl ti t more alumina, and 
is more fusible. The formula alrded is ey meteor Si-+9H, oF possibly 
Mg? Si+Al Si+-sft. 

Pyroxene.—A pyroxene re from Chippal, afforded, p- 145— 
Al diff) 1 

ee ‘Ol 1-10 ine sl - 10 mt )  so=10000 
Specific gravity 3-048. Structure that of a alle It is pee 

Delesse paren that the original composition of the mineral may )@ 
been m y a pseudomorphic process. d, has 

. De cabs observes that the opiates of Storgard, Finlan a 

the angles nearly of Se cee and differs but little in composition 
the sahlite of Chippal rtho- 

he gneiss enclosin ng t the limestone contains both feldspar Sie ing 
clase) and ret with pyroxene and hornblende. The follow 
analyses are given 

Fe Ca Mg Na eee 

1. Orthoclase 64 4 1992 uk. 26 gay 038 218 

be Uae 2172 149 =10000 
LP aa 1483 13.18 rf a. 969 1948 ss gion 

Par coe By 
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" M. Delesse remarks on the mineral similarity of the granular lime- 
stones of the Vosges and those of the United States and other regions ; 
pyroxene, tremolite and other varieties of hornblende, spinel, sphene, - 

graphite, phlogopite, pyrosclerite, are common to both 

Analyses of Limestones of Herzogthums Nassau; by Dr. R. Frese- 
Nius, (J. ss pr. Chem. liv, 85 and 374. 

Hydraulic Limestome, explored near ape ze ( Chablais.)—Manicnac 
obtained as the result of two analyses 

Cad Mg 6 mee ater. 
50°25 40°95. 17 0°92 = 100'29 

50°36 41°99 708 OST = 98'1T 

The carbonates of Time and magnesia are in the proportions of a true 
dolomite. The color of a rock is a deep gray, texture very fine and 
re fracture conchoi 

On the Daye of the Vosg by M. Detesse, (Ann. des Mines, 
[4], xix, 149.)—In the course of ‘this excellent paper, M. Delesse gives 
the following ne .: 

Si e a Na kK ign. 

.; pligorlae, Mere 66-11 1933 050 047 1:2 817 289 0:80=100-09 

mbach, 63°88 22°27 051 trace 3°45 6°66 121 0-'70= 98°68 

The name Kersantite is applied to the rock at Visembach. lt is a 
crystalline rock associated with gneiss, consisting mosily of oligoclase 

and mica, with sometimes hornblende, while Kersanton consists mainly 
of Se hal Plate 2, represents very beautifully the APRS TIRE? of 

these and other rocks. 
Meteoric Stone of Stannern.—This meteorite a in numerous pieces 

a Jag 22nd of May, 1808. Ram melsberg obtained: in an analysis 

. Ann. Ixxxiii, 591), Part ay in ‘eraser acid 34°98 p. c. 
Past insoluble 65-02 p. c. gg te —_— 

Si Al i Mg kK. CrFe 

Soluble part, 46:19 31-26 1698 112 114 0650 ==100'12 

Insoluble “ 49-44 ee ace 125 820 997 0:35 010 083=101-09; 
[m erminations 

The soluble part has nearly the oxygen ratio of Anorthite, and the 
insoluble part, that of augite. The composition is quite near that of 
the Juvenas meteorite. 

Appendix. 

i of a8: a new genni from California ; D. D. Owen, 

(Proc. Acad. Nat. Sci. Philad., vi, 108).—This mineral is from eat 
er city! California. It has a deep ah color, and a fibrous or 

rE structure, or is in tufted crystals. An ys a roximate po 

15 

y, molybdic_ acid. B.B. 
a bluish ring is formed 

a green bead is obtained. 

35 2 8 
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dic acid and oxyd of iron; but the amount was too small for any definite 
determinations, or even to ascertain whether the iron was in chemical 

combination.—sJ. D. D.] 

Strontiano-calcite, a new species; Dr. F. A. Gentx (Proc, Acad. N. 
Sci. Phil., vi, 114, June, 1852).-——-Crystallization and cleavages like 

calc spar: secondary form an acute rhombohedron of 65° 50’. Crystals 

minute ; occurs in globular masses, the globules terminating in this acute 
rhombohedron. H=—3:5. G.undetermined. Colorless and transparent 

or white and translucent, the former vitreous, the latter pearly in lustre. 
B. B. yields a brilliant light, a slightly crimson flame, and becomes 
caustic. The solution in acids gives a white precipitate with sulphate 
of lime, but not with sulphate of strontia, and it therefore contains 

strontia. After precipitating the strontia in a portion of the solution, 
the addition of oxalate of ammonia produced a precipitate of oxalate 0 

lime. The quantity was too small for a quantitative analysis, but Dr. 

Genth infers that the lime and strontia are in about equal proportions. 
e specimen was from Girgenti, Sicily, where it is of rare occur- 

rence associated with celestine and sulphur. 

2. Large Deposit of Graphite.-—At St. John} N. B., near the new sus 
pension bridge over the St. John’s river, a very extensive deposit of 

graphite has been opened and explored to a considerable extent. The 

levels are of the same mineral.. The quartzose walls have occasionally 
approached, and in some cases masses of quartz, or schist, have been 

facing the sand moulds for iron castings, for which purpose it is ground 

toa fine powder. Some of the finer parts are also used to manufacture 
pencils. Many hundred tons of graphite from this deposit have alre ‘4 

been taken out since the mine was opened two years ago, and the supply 
may be esteemed inexhaustible. The vein or bed reappears 00 

posite side of the St. John’s river, ard on the side now opene' 

been traced over a mile. The position of the deposit in con sc 
metamorphic schists, suggests the conjecture that this deposit of grap 

Pay | represent a former coal bed. not 

3. Flora of the Tertiary Formation, Crome Augsburg Gazeti © 
27th May, 1852; communicated for this Journal by W. G. Leroy 

The flora of the tertiary formation has been hitherto, comparatively 
ae ae aE Cee Te Re: s 

. i 
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speaking, far less known than that of the coal formation which is of a 
far older date ; and even in Silesia, notwithstanding its numerous and 

acquaintance with the riches of this recently discovered deposit is as yet 

t with in other ter- necessarily very imperfect. Palms, whic 

in the clayey mud. This recently discovered deposit bears out the idea 
that although the majority of the genera of the plants occurring in the 

etliary formation are similar to those now met with in Europe, al- 

_ though the species are different and agree rather with African forms 

Srconp Sens, Vol. XIV, No. 41.—Sept, 1852. 36 
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than ours, yet that this casita meron generally, contains a flora 
distinct from that of the actual flora of the districts mentioned, and 

analogous rather to that of vodeniis ticknaed several degrees more to the 

south, the flora of the deposit at Schossnitz answering, it will be seen, 

to that of the vegetation in the southern portion of the United States, or 
to that of the north of Mexico. Professor Goppert purposes to lay the 

results of the en of the Schossnitz deposit before the scientific 

Superficial Temperature ; by W. Horxtns, Esq., (Quart. Jour. Geol. 
Soc., viii, 56.)—The following are some of the important deductions 
brought out in this extended paper, the whole of which is worthy of at- 
tentive perusal and study. 

The present effect of the internal heat of the globe on the mean tem- 
ced b perature of the surface, as dedu y Poisson, is about sth of a de- 

gree: and the rate of increase of temperature on descending below the 
surface is 1° F. for every 60 feet. the effect of the internal heat 

increase would be twenty times as great as now, or about 20° F. for 
every 60 feet; if 10°, the temperature at 60 feet would exceed : 
F., a physical condition inconsistent with the existence of animal life on 

the surface. Prof. Hopkins hence concludes that internal heat cannot 

have modified the external temperature within the more recent geolo- 

gical epochs. 
The sun (and therefore our syutesy) eH according to O. Struve, 

at such a rate as to describe anare of 1d of a second in a year to an eye 

situated at the mean distance of the stars of ihe first magnitude ; which 
motion would require a period of nearly 700,000 years to pass over @ 

space equal to that of the mean distance of the stars referred to from the 
earth. 

which the earth is. But the influence on space pe stars eoaliat must 

a exceedingly small and wholly inappreciable. There is no source of 

old among them, and the remoter distance from the stars that migh 

acqubied would fail to modify at all the effects of our sun, and can ac 
count for none of the cold of the so-calied glacial period. 

hanges in the arrangement of the land and in ote direction of the 
oceanic currents, are now generally admitted, since the able discussion 

of the subject by Sir Charles Lyell, to be efficient causes of ria 
the earth’s temperature. Prof. Hopkins discusses the effects p thei 
thermal lines, and on the production of glaciers, under aidferest eben 

of this kind. -He shows that to produce glaciers in England by 29 x 
vation of the northern part of Europe, or by an elevation of the bed 
au Atlantic so as to unite the two continents, an reer of ther 

li n the ny = the ais the temperatu 
3 at the year, and so the limit of the snow. 1 

s limit is the limit in summer, which is much above t 
n for 32°. The descent of glaciers is fi from. 1,500" 

y the snow =— Tt heme Sots that | to produce 
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Snowdon, in England, by raising the land, the elevation of. the region 
must be 7,000 or 8,000 feet above the present level, or to a height of 

11,000 feet, as this would be required to-carry it 1,000 feet above the 

snow level, and the glaciers might in such a ease be expected to de- 

produce a cold temperature at Snowdon, having the probable mean 
of 39° or 40° F., making the line of 32° F. at a height of 2,200 feet, 

acold current strike on the land, this would diminish the temperature 

further ; and should it make a difference of but 8° or 4°, it would bring 

the snow limit down 1,000 or 13200 feet lower, which would account 
for glaciers reaching the sea, even on the lower mountains of Ireland. 

The same conditions would make the’ show-line on the Alps 5,000 or 

6,000 feet above the sea. The present climate of Fuegia illustrates 
well the theory, ‘ 

IIL. AstRoNomy. 

New Planet, (Astr. Jour., No. 45.)—Another planet was discovered 

on the night of June 24, 1852, by Mr. J. R. Hind, of London. At ap- 
peared like a star of the ninth magnitude, with a steady yellowish light. 

Its apparent place June 24, 13" 13%! 53° Gr. m. t. was R. A. 18h 12m 

58*-78, N. P. D. 98° 16’ 0-9. 

IV. MrsceLransous INTELLIGENCE. 

1, Remarks on the Climate of San Francisco.— The Sea-Breeze ; by 

Dr. H, Gipzons, (from the California Christian Advocate of April 1, 

1852.)—The tables contained‘in my last number,* exhibit the great ex- 

anuary and December, 

and that the latter month varies in this respect, being sometimes on 

-Thave already stated that the westerly winds increase both in fre- 

quency and in force from February to July, and then begin to fall off 
very gradually. The precise relation of sea to land winds, in each 

Month, as to frequency, is shown by computing their per-centage of the 

whole number of observations. ‘The result for the year 1851,is.as follows: 

OOS os Gaps volume, page 132. eee 
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January, sea winds, 44 per cent. | July, sea winds, 97 percent. 
February, « os August, i OF sit 
March, ‘ BP * September, ‘* 96: ee 

April, * O72 October, * 18:43: 4 
May, * oS Se November, ‘ 1954 

June, ses o6. o" December, ‘“ eis 

December, 1850, sea winds, . . . . . . 49 percent. 
1852,  « aaa 34° ts 

February, 1852, = Poe ae ok ee 

Whatever may be the direction of the wind in the forenoon, in the 

spring, summer, and autumn months, it almost invariably works round 

towards the west in the afternoon. So constant is this phenomenon, 

noying qualities, and become gentle and agreeable. 
winds of summer are commonly supposed to come from the 

February 8, March 16, April 15, May 18, June 24, July 29, August 23, 
September 19, October 8, November 2. On the 162 days thus noted, 
the mornings were seldom windy, the wind rising above a nae 
breeze in the forenoon on 34 days only. In May there were 5 days 
windy at sunrise, and one in June ; but not one in the months of April, 

July, August, September and October. _ miagt #8 a 
- The sea-breeze generally rises to its height soon after noge-Hey 
mostly between one and two.o’clock, but sometimes not till three - 

r. It commonly falls about sunset, or soon after. Sometimes 
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coutinues till midnight. In the early part of the season it is apt to set 
in earlier and continue later. There were 8 windy evenings in May, 
11 in June, 11 in July, 5 in August and none in September. 
The idea of mist and vapor is commonly associated with these winds ; 

but the sky is clear, or partially so, more than half the time. e 
were 6 cloudy mornings in May, 11 in June, 16 in July, 21 in August, 
and 22 in September. About 9 or 10 o’clock, the clouds mostly broke 
away rapidly, a light breeze springing up at the same time. Several 
hours of very pleasant weather occurred towards noon, almost every 
day. The sun shone forth with genial warmth, the mercury rising 
generally from about 50 at sunrise, to 60 or 65 at noon. 
sun had reached the’zenith, the wind rapidly increased, coming down in 
gusts from the hills, which separate the city from the ocean, and often 
bringing with it clouds of mist. But the dampness is never sufficient 
to prevent the elevation of clouds of dust and sand, which sport through 
the streets in the most ively manner. The mercury falls suddenly, 
and long before sunset it fixes itself within a few degrees above 5 
where it sticks pertinaciously till next morning ; often not moving a 
hair’s breadth for twelve hours. Sometimes I have examined the in- 

as they burry through the streets, in the worst possible humor. NS] 
weather, at the summer solstice, with an almost vertical sun, is pro- 
nounced “ perfectly ridiculous !” ‘ 

The mist often increases towards evening, and when the wind _ 
ig the 

ce I saw 
a solar rainbow before night in the east, and soon afterwards another 

w in the west, made by the moon. 
I have already noticed the almost constant prevalence of the west 

and southwest currents. t ea-breeze becomes muvien vm 
n 

breezes from tha: quarter. But fr the 1 of June until near the 
middle of October, a period of four months, there 1s not a ob- 
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No one but an actual observer can appreeiate the utter iipoeiente of 
an almost vertical sun, during a brisk, sea-breeze. The 
sun have scarcely more warmth than moon beams. lngead of raising 
the thermometer 30 or 40 degrees, they seldom produce more than ten 
degrees of elevation, in — sweep of the wind. 

Such is the “summer” at San Francisco. Every body complains of 
the chilly winds, the salt and the dust. If you have nothing to do 
sit in the house you are perfectly comfortable. Even for out-door em- 
ployment or exercise, the mornings are almost invariably pleasant. 

_ are never too warm to dispense with blankets. For the purpose of rest 
and sleep, the night in California is perfectly luxurious all the year 

h. 

raise it above the control of inherent tendencies to pulmon io Sores 
I believe the humid and saline condition of the atmosphere codpera 
in the benefit. But I shall consider thie subject more fully eae a 

In all other parts of California, except the region about the Bay of 
San Francisco, the summer is very different. long the veil ‘are 

Phe i importance of these winds in connection with the climate of San 
pc has led me to dilate much more than | intended on taking UP 
the subject. There are other incidents of the climate yet to be considered. 

2. Heat of the Solar Disk.—M. Sooner of of ssc has made a series 
photometric experiments on the disk of n, by means of @ — 

mo-electric pile. He has found that the “ewe of the borders of the 
tegen: half that of the centre, which confirms, as regards cee 
of chemical action ee what was already known known for light and 
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he observed further, that the heat was not the same at all points equi- 
distant from the centre ; and that the place of maximum temperature was 
3’ above the centre ; the isothermal curves were a species of parabola. 

The sun’s surface hence differs in temperature not only because of the 
absorption due to its atmosphere, but also from certain inherent differ- 
ences in the surface itself. But M. Secchi also remarks that at the time 

of the observations, the 20th, 21st and 23d of March, the solar equator 

was raised about 2’°6 above the centre, and hence the inferior part of 

the disk presented the south pole of the sun, while the north pole was 
concealed ; and, moreover, the ascertained point of its greatest heat 

LD’ Institut, No. 957. 
On Rain Waters.—M. Cuatin makes the following statements 

as results of his observations :-— 
1.) The chiorids, which abound in the rains of maritime countries, 

are at Paris more abundant than in the*waters of the Seine whenever 

the wind blows from the sea. , , 
.) Sulphates exist in a notable quantity in the rain of Esecistpape tir that of Central France; rain waters, though generally containing less of 

chiorids than the waters of rivers, usually surpass the latter in the pro- 

portion of sulphates. . : 
(3.) Salts of lime and soda are contained in rain waters in an appre- 

tter, which may be rep- 

mosphere (though less at Turin and on the borders of the sea than at 

ris and in Maurienne), whence it is deposited by the dews and mists, 

Ce stages, eto 
(5.) Argillaceous earths retain better than lighter soils this principle 

aters 
: : It, 

e, in restoring to the soil a ilture 

portion of soluble mineral ‘and organic matters highly useful to vege- 

lation. 

perform an important part in agricultu 

43, No. 468), was Marquis 

de Poleni. The title is in Latin, as follows: Johannis Marchionis 

Poleni, R.S.S. de novis quibusdam cogitationibus ad explorandum num 

pendula vi aliqua centrifuga perturbentur, commentariolum illustris- 

Sime Societati regali Londinensi oblatum. The author was an Italian, 
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knowledge of the phenomena relating to the pendulum, is the following: 
—Tum animadvertam (considerata hypothesi Terrse mote) in una pen- » 
duli oscillatione non describi ab ejus centro perfecte unum eundemque 
arcum in plano eodem: nihilo tamen secius cum nascentes inde differ- 
entiz rem meam non turbent, negligi a me tuto possunt; sufficitque hee 
semel indicavisse, etc. ' 

In M. Secchi’s experiments with the pendulum he obtained the mean 
hourly deviation 9° 53’ 16”. The calculated deviation for the latitude 
of Rome is, for an hour of sidereal time, 10° 1! 2/7. 

hold both, for the film slips about very easily. Blotting paper will then 
absorb some of the superfluous water, and the remainder may be forced 
out by rubbing slightly, but always in one direction. By drying the 
whole under pressure the picture will be found firmly adherent to the 

will, of course, affect the faithfulness of the image. 1 am, &c., 
Royal Institution, Edinburgh. E. W. Dattas. 

Mr. Archer has been in the habit of separating the film of collodion 
from the glass and transferring it to paper; but it appears to us tha 
there are some valuable suggestions in our correspondent’s note. 4 

: a Lunar Rainbow; by C. M. Tracy, (from a letter date 
Lynn, Mass., Aug. 1, 1852.)—Friday, July 30, at 8h. 10m. P. M., 
fine lunar rainbow was observed here, formed by the newly risen er 
at the close of a slight shower. The arch was without interruption on 
beautifully distinct; being placed against a heavy cloud which occup'e? 
the western sky. Slight prismatic tints were discoverable at one me 
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on the northern limb, otherwise the color was only the delicate white 

- which seems characteristic of this phenomenon. e span of the arch, 
measuring on the horizon, was about 105°, and its approximate height, 
42°, Whole duration about ten minutes. To give a clearer idea of 
the position of things, | may remark that the time of sunset was 7h. 
21m., and that of moonrise six minutes later. 

'%. Meteorological Observations taken by the Royal Astronomer at 

the Observatory of Athens, (Greece), on the Hill of the Nymphs, west 

of the Acropolis, and at an elevation of 120 French metres above the 

surface of the sea, (translated from the official Greek report, by Rev. 

Joun H. Hitt, of Athens.)—Mean temperature during the month of 

January, 1851, +6°- Reaumur. | July, 1851,+21°:1 Reaumur. 
oe August, eh ce, 2S - sali 

March, e September, “ 18°4 “ 
April, 6 12°°9 wd October, big 14°:3 “ 

ay, ae November, “ 3 eee 

June, “3 19°-9 * December, “ x Sed 4 a 

Mean temperature throughout the year, +13°°7 Reaumur. During 

winter Reaumur’s thermometer rarely falls below —3°:, and during the 

period of the greatest heat of summer it rises to +-29°° in the shade, 
and to +-45°: in the sun 

e mean state of the barometer (at a temperature of 0°: of the 
mercury) is 753-02 (thousandth parts of a metre). The highest and 

lowest extremes observed are respectively 765°00 and 74402. 
Mean degree of humidity, 66°67 per cent. 

ili rtheasterly and north; the 
latter during the months of June, July and August are strong, and hot, 

and 

showers (torrents), but are of short duration. lot 
summer, or snow in winter. Thunder and lightning; loud, vivid, but un- 

frequent. ‘The sky is generally without clouds, and in winter very 

brigh 

Montigny, of Namur, on the evening of t 
was first seen at 7h., and by 9$h. it had almost wholly disappeared. 

ings often more or less beneath the level o 

10 cnt Sc | of Paris.—At the session of 
—(10.. Prize. the Academy of Sciences © —At the s 

the 224 of _—— oe | eines Re ronomy for 1852 was divided between 

Sxcoxn Semmes, Vol. XIV, No. 41—Sept, 1852. 
erat 
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(a — bs and never before — was given to Prof. Agassiz 
or his rches on Fossil Fishe 

mong re prizes offered, is one for 1854 in the department e 
Mathematics, as follows To determiné the equations. of the general 

prize isa tt medal of 3,000 franes. 
ere is also an ee prize for 1853, on the application of 

steam to navigation. The prize was proposed first in 1836, and has 
been continued to 1938, 1841, 1844, 1848, and finally to 1853. It is 
offered ‘ for the best work or memoir on the most advantageous em- 
ployment of steam for steamships, and upon the best system of mechan- 
ism, . installation,’ stowage, and a sate for such vessels.” The 
prize is 6,000 francs. Time, Dec. 1, 1853. 

|1. M. Oserwauser, the distinguished microscopic artist, has been 
decorated with the Cross of Merit, by the king of Bavaria. 

12. De. MANTELL, of London, has pencived: from the British govern 
ment a pension of one hundred pounds sterling in testimony of his 
tinguished services to science. 

ITSCHERLICH, of Berlin, was lately elected foreign associate of 
the Academy of Sciences, in place of Oersted, of Copenhagen, deceased. 

OBITUARY. 

age ed 
r. James B. Rocer s, Professo r of Chemistry in the e Me dic 

Department of ‘the Waiecaae of Poninsteasie. ‘died | in Philadelphia, in 
June last. 

V. BrB.iocRAPHy. 

1. On the Osteology of the head of Hippopotamus and a nde cript 
of the Osteological Characters of a new genus of a at potamida ; by 
Dr. J. Leipy. 15 pp. 4to, with a ogy a (Pr om the Journal of the 
Acad. Nat. Sci., vol. ii, 2d ser., Par 852.)—Dr. Leidy. in this paper 
describes specimens of the skulls of the re a amphibius 
(H. senegalensis, Desmoulins ) and H. capensis, Desmoulins, in 
pga ce of the Academy. in next takes: up, with much soe the 

us, Linn. 

adult animal, from St. Paul’s River, cin cafe and also two oth rate skulls. ‘The length of the skeleton is 5 feet 8 inches. gis 
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. pe 
travelled by the Expedition in 1849.—Appendix B. Latitudes and Lon- 
gitudes in the Great Salt Lake Valley——Appendix C. Zoology, includ- 
ing the descriptions of ‘the Quadrupeds and Birds, by Prof. Spencer F. 

Baird ; the Reptiles, by Prof. Baird and Chas. Girard ; the Insects, by 
Prof. Haldeman.—Appendix D. Botany, by Prof. Jobn Torrey.—Ap- 
pendix E. Geology and Paleontology, by James Hall.—Appendix F. 
Chemical Analyses, &c., by Dr. L. D. Gale —Appendix G. Meteoro- 
logical Tables,. The natural history portion, as well as the rest of the 
work, is illustrated by excellent plates, and the whole volume is of high 
value to science. obs 

3. DeCandolle’s Prodromus Syst. Nat. Regni Vegetabilis. Pars 
XIII, Sect. Prior. Paris, 10 Mai, 1852, pp. 741.--This long-expected 

volume, which finishes the Monopetala, has at length reached us. _ Itis 
entirely occupied with the SoranacEx, by Prof. Duval, and the PLan- 
TAGINACER, by Decaisne, The former family is made to include two 

about 1,700 in number, 165 belong to Cestrum, 58 to Nicotiana, 60 to 

i i Iphonse De two genera, each of a single species, are referred by A pha 

Candolle to the order Polemoniacee. The 14th volume, ae we 

presume, will go to press without delay, is to comprise the Polygonea, 

‘ymel 

* See our former notice, vol. xii, p. 448. 

ee, 
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5. Annales de L’ Observatoire Physique Central de Russie, sige > 
by order of his minjomy the Emperor Nieolas I, by A. T. Kuprrer. No, 

» for 1848, 606 pp? 4to; No. 2, for 1848, 182 and 260 pp., with 
plates ; No. 3, for 1848, 104 PP. A plaies. St. Petersburg, 1851. 

E At Fellin, lat. 58° 22’ N., long. 43° 18’ E. from Ferro, the mean tem- 
een of - months for pene was as follows in Reaumur’s scale :— 

Jarch. April. Angust. 
5°48 Bren ois +420 ete 69. it: ‘Si +12 69 -+-10°68 4651 42°09 -l 188 Lis 

The mean seep eg of the year was +3°-20. The winds were 
from ther north 85 days, northeast 7, east 50, southeast 40, south 46, 
southwest 101, west 72, northwes' t 14, The southwest wind biew for 
11 days in October, 10 in each sadild July and August, 8 to 9 in 
June, September, November, December, 7 in February, ‘March, April; 
5 in May. The northwest, blew 1 day in each month except May and 
June, whick blew 2 days; the southeast, 2 to4 days each month through 
the warmer half year, and 3 to 5 each through the colder half year. 

6. Compte-Rendu eciel addressé a M. e Comte Wrontchenko, 
Ministre des bee sates par le Directeur dev Observatoiré Physique Cen- 
tral, A. T. Kuprrer. Année, 1850, 24 pp. 4to. St. Petersburg, 1851. 

7. Journal se Conchyliologie comprenant Vetude des Animauz, des 
Cutten: Vivantes et des Coquilles Fossiles. Publié sous la Direction 
de M. Perir pe La Saussaye. Paris.—This important Journal is a 
quarterly, and was begun in 1850. The volume for that year contains 

pages with 15 plates, colored or uncolored, and includes descri rip- 
tions of new species, anatomical details &e., by men of eminence in 
the science. Price 18fr. Address M. Petit de la Saussaye, Rue 

Considerazioni sulla Geologia della Toscana dei Professori Cav. 
Pails Savi e G. Mene eghint. ‘246 pp. 8vo., with 1 plate ‘of sections. 
Firenze (Florence), 1851. The distinguished authors of the Geology 
of Tuscany, Professors Savi and Mrn NEGHINI, aim in their work to pre- 
sent together the geological notices of the structure of Tuscany hitherto 
published, especially the results of Murchison in his classical work, an 
also to fill out whatsis unfinished in the investigations of this geologist. 
The rocks described are, beginning with the uppermost, as maine’ 

1. Macigno (sandstone) and Calcareous Alberese. 
2. Nummulitic limestone and upper Galestrini schist 
3. Argillaceous schist, called lower Galestrini schist and compact 

limestone. 

4. Dark gray limestone, with flint or hornstone. 

8. Dark gray limestone without hornstone. 
9. Quartzose Anagenite and schist of Verrucan 
These rocks are described in order, and ‘ak geological age dis 

cussed. The following are the epochs assigned to them :— | 
1. Eocene Tertiary ; 2. Lower Eocene; 3. Upper ( Cretaceous § a 

Cretaceous; 5 and 6. Jurassic ; ec Lisphie or ‘Triassic 8 and 95 aoe 
part at least Carboniferous. 

niece ipiient the fossils, s. among which are many new species 
occupy about 140 pages of the 
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9. Uber die Larven und die Metamorphose der Echinodermen; by 
Jou. Mutter, Vierte Abhandlufig. 50 pp. 4to, with 9 copper-plates. 
Berlin, 1852. From the Transactions of the Kénigl. Akad. der Wis- 

, senschafien zu Berlin. | 

with numerous wood-cuts and 82 lithographic plates—The wood-cuts 

and plates are principally in illustration of Indian relics or manufactures, 

and the latter are mostly colored. There are also two zoological plates, 
one of the Cervus alces, or moose, and another of the Mustela cana- 

densis. 'The moose was taken in Herkimer Co., N. Y.; it measured 10 

. feet 2 inches from point of nose to root of tail; height of shoulder, 6 

feet 3 inches ; length of tail, 8 inches. 

12. Sixty-fifth Annual Report of the Regents of the University of the 
State of New York. 4 . 8vo. 1852.—This report, besides its re- 
view of the schools and colleges of the State, contains an appendix of 

50 pages, embracing numerous meteorological tables and registers of 

atmospheric phenomena, among which are tables of meteorological ob- 
servations made at Norway House on Nelson’s River, at Mishipicoten, 

at Lake Superior, at Tabreez and Tehran in Persia, at Constantinople, 

Broosa, Erzeroom, Trebizond, communicated by Jas. H. Coffin; also, 

contributions by Prof. C. Dewey, F. B. Hongh, J. L. Hendrick and 

others, relating in part to Auroras, Halos, Parhelia, etc. 

13. Transactions of the American Philosophical Society of Philadel- 

phia, vol. x, new series, Part Il 

Sears C. Warker: Investigations which led to the detection of the 

Coincidence between the computed place of the planet Leverrier and the 

observed place of a star recorded by Lalande in May, 1795.—p. 341 
C. D. Meigs: On the Reproduction of: the Opossum (Didelphys vir- 

giniana).—p. 153. , 

Capt. R. F. Sroexron, U. S. N.: On some of the results of a series 

of experiments relative to different parts of Gunnery.—p- 67. 

R. A. Titcuman: On the decomposing power of water at high tem- 

peratures.—p. 173. Hi et . 

M. Werueritt: On the neutral Sulphate of Oxyd of Ethyle, and 

clusive —p, 211. aie 
__Mrers Fisner Lonestreta : On the Accuracy of the Tabular Lon- 
gitude of the Moon to be obtained by the construction of new Lunar 
Tab ii WIG. he f 
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J. Leroy: On the organization of the genus Gregarina of Dufour.-- 
p. 2 A 

J. Lewy : Some observations on Nematoidea Imperfecta and descrip- 
11.) 

Dr. Berre.nem : Meteorological Observations at Loo-Choo.—p. 245. 
I, Lea: a of new species of Unionide.—p. 253, with 

plates 12 to 
I. Lea: “nadie of a new genus (Basistoma) of the family Me- 

laniana, together with some new species of American Melanice.—p. 

295, with 
I. Lea: Description of a new species of Helix from California, and 

a new characteristic form of certain American Colimacez. HPs 
and plate 

. Lea: On the Fossil Footmarks in the Red Sandstone of Potts- 
ville, Schuylkill county, Pa.—p. 307, and plates 31, 32, 

14. Annals of the Lyceum of Natural Hee of New York, vol. 
v, No. 6, Eaprvaey 1852, and Nos. 7 and 8, Jun 
pio Bi! . Le Conte: New species of Californian gin oe —pp- 

. §.F. Barrp: + paneg tt of a new species of Sylvicola(S. Kirtlandii), 
with a erie paps § 

TEMPLE Prime: Dassiplite of two new species of Fresh-water 
shells (Cyclas securis and Pisidium compressum), with figures on 

_ plate 6.—p. 218. 
J. G. Beri: Description of a new species of the genus Fuligula (F. 

viola).—p. 219. 
G,. N. LAwRENcE : Ornithological notes.—p. 220. 
J. H. Reprietp: De escriptions of new species of Marginel la (M, vex- 

illam, amabilis, antiqua), with notes on sundry spécies of Mar rgine la 
and Cyprea.—p. 2 

. B. Apams : Catalogue of shells collected at Panama, with notes on 
Synonymy, Suition, and Habitat. —p. 229-296, and to be cont inued, 

Procerpines or THE AMERICAN AssocIATION FoR THE ADV eer 
fifth Meeting, held at Cincinnati, Ohio, May, 1851. 262 pp. Ate "iPaahington, 185) 
Published by or vs Rampem of Cincinnati. Copies ros in the hands of Prof. 8. F. 
of the Smit nstitution, 

Hip: The Solar System. 12mo, pp. 198. Y From the English edition. New 
York, 1852. . P. Putnam. aad 

A. von Humsotpr: Sean Vol. 4, 12mo, 284 pp., translated by E. ©. Owe 
H. B. Paul. New York, 1832. Ha 

J. Torrey: Plante Tre montianse ; or Descriptions ns of Plants collected in Califor- 
nia 5 bY Col. oe ah —— 4to, with o — (In the press.) yo ab < 2s atal { the Coleoptera of the United States 8°. 

nt e pres ag oe, 2 Rerorr on Aight He Hohe, 760 pp. 8vo, with numerous ce 1852, Ex. Doc. %, 
32d Congress, 1 Geol- Justin R. Rat . Prof Chem. and Geol. in Waterville Co sas ith pers ogy. adapted to eoigitag? creates and nee i Pe "iam, ee. 

tions. Boston, 1852. Gould & 
_ Avnvat na of the Trustees of the 

rt. en 
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ent as a test and measure of a forces, and on the amount and general dis- 
ponon of of the forces ef a magnet when associated with other magnets. Trans, 

- J. H. Barrour: Elements of ae ei Le wear 1 vol. demy, 8vo., with 1060 
2or-ts saan forming Part I. of a New Botanic Class Book. 1852. ‘London and Edinb. 
. SEsrerrius Hotr: , Zoological. Anecdotes. Post 8vo. London, 1852. Bentley 10s, 6d. 

, Ramee: Plante Javaniee — ete. Descrip. et charact. plurimarum 

elaboravit J. J. Bennett ; wameg struct. et affin. presertim respicientes passim 

adjecit Robertus Brown. 4th and ane part. Imp. 4to, with a of Java. 

—— hale = ve ~~ 
J.S The true eae of the Law of Storms 

practically ranged fo et Hemispheres 182 pp. 8 London, 1852. 38, 6d. 

hk . ais a ific Researe' s, Experimental bea Theoretical, i in Blececty, 

agne ism an a Chemistry ; with copper-plates. 4to, 562 18 
London, 185 862 at f ppenp PP» 2o Pe 

J UR ge A Manual of ong pet or Practical Treatise on the 

Chemistry of the Metals. 8vo, pp.590. 1852, London. 
Dr. J. D. Hooker : see. vf ‘New Zealand. With colored plates. London, 1852. 

Reeve & Co. Part I. just 
Berruoitp SEEMANN: ta of Esquimaux-land, oe the Sound to Point Bar- 

pg and the adjacent Islands. 40 pp. 4to, wi with pla London, 1852. Reeve 

: art I. o ald. 

F. n; Insecta Brittanica ; Diptera. Vol. 1, i, = plates, London. Reeve 

& Co, 25s. plain. 
xRY SOWERBY! et Mineralogy. In royal 16mo, with 20 plates. London. 

Reeve & eRe, “ss . 6d, co 

Tuom : Po opal Sisto of pia or com ie all the species. 

ek ahah with 20 > plates Zendons. Bae . 108 ored. 
mentary Physics. me gaalecas oa iddaoe: eeve & Co, 10s. 6d. 

Onanizs pot Imperial C yoopee ee f Sciences and ren Illustrated with 
numerous engravings on steel pos wood, London. Part L anno appear in 

mer 1852. To be ee in 36 parts, and 9 volumes. 316 iar part. 15s. 

will contain nearly 2,000 color 

Macomivaays ae Birds, 4th and 5th ritainee, completing the work, now 

London. W.S. Orr werd — of 5 vols. demy 8vo, 2/. 108., cloth. 

Debian Foran: Analytical Ph or Trenology ; a new theory of Physical 

Science, scam 8vo. London. H. Bailligre. 5. 

Rosrr nt: History of Physical ane, _ the earliest ages to the 

middle « of ‘the 19th century. 8yvo, pp. 635. London, 1852. Baldwin.—A work 

mended. 
Taron’s Si Screntiric Memorns, No. 20, with 4 plates. Contents—Weber on the 

measurement of Electro-dynamic orces ; Melloni on the meee
 Coo ; 

Plicker on the action of the net ba mn Gases and Li ; Pliicker on ee at 

netic Polarity; Plateau on the Figures of Equilibrium 0 r aid mass withdrawn 

ae a ot ig Beivinh, A fovea Of Part IL has been issued, and that of Part 

' mised, 
. 0 a : Lectures on Quaternions. London, 185 2, Whittaker & 

v. W. Sco etical Investigations, Vol. i ‘Compri
sing Bea tn n- 

dtion with the d distention n and pe of the ee ne, ai ent the 
reen 

Rey. Jon Freeman : pees per Rev. W. Kihy, i of the abate 

Treatises, Introduction to Entomology, &c. 8vo. London, 1852. Longman, B 

- G. Fonommssacm ier til at bestemme Mengden af de Oxganiske Bes- 
} pp. 40: 1850. 

; Et Sie arhen c ie der Chamiileonen. 6 “ls i rom. 

the. . of the Kaiserl. Akad. der Wissenschaften fo for r, 1851 athe 

author shows that the parame re recasleon does oot depend on pig- 



296 Bibliography. 
t. 

t, but mainly on the character of the daepelbeenic through an a of 
ei cells _— nage ight in accordance with, the = of interferen 

Prof. E. Brt Uber die Zunge der Chamialeonen. 8 pp. 8vo, with 1 plate. 
From the Prebdings of the Kais. Acad. der Wissensch ‘for January, 185 

* —_ Progeepine AcaDEMY OF ARTS AND eso ces, Vol, ii. —p 236, 
Obeerrations on Coryne ; to Agassiz.—p. 238. Note o subeutaneous we be- 
hind the humerus in the uridee ; structure of the sales in the Bonito ; origin of 
sound made by Cat-fis an shen suddenly me awn out of water; Agassiz. oD "239, On 
the spheroidal state of bodies ; Hoveterd pomae Note on = fraction Brg ex- 
ie the law ‘of vegetable growth; P rof P —p. 242. On Apatite 

ar 246. Crystals of gold from California; dl ger. 
"Em mpiri ical connection of ~ theory of Saturn — to, and suguestion as es 

the secular action of a Plan hee the orbit ‘of Mer y; Prof. P eirce—On the 
theories of pening | Prof, Lo ering.—p. 254 n the a of Rage Western 
Rocks; J. Hall.—p. 256. 6, incre takes fire at a low temper: ratur | Jackson, 
—p. 256, 258. Vis viva pare of vis inertize ; Prof. soe —p. 256. _Oceultation of 
Aldebaran; W. Mitchell—p. 259. Transit if Mercury; J. De —p. 261. 
Analysis of Apatite of Hurdstown; 0. T. Jackson.—p. 263. Reptiled remains ins found 

st °80r. oe 
oe of Nova Scotia; # Alger——p. 267. On an inscription on a rock in the 

1c island of Mananas ; Dr. Jenks. — slg >i a rocks of Nahant are metamorph 
ee of the Mansfield coal fortaatio Agassiz, with remarks by Bowvé, Jackson— 

acase in the theory of Probabilities; Prof Peirce—p. 284. Experiment 
hintratng Whirlwinds; Guyot—p, 289. On Whirlwinds ; rof. Peirce, also Dr. 

g and P: rof. Hustis—pp. 295. On the permeab etals to mer- 
cury Pa Bu tounon, Fi Plan of the tornado in person county, Mass. ; 

‘of. Eustis—p. 302. On a Corona +4}, on; of. ing. On the a 

a “ ; nae n—p. 311. Explosion of "barn rning fluid ;” Prof. 
d. On new genera of Plants Prof. Gray.—p. 826. On the-use of direct light 

in Microscopic Researches ; mes. 
Proceepines or tue Acapy Nat. Scr. Pattapenpata, Vol. v sag 3.—MAY.—p. | 

71. The generic name Ae ag erium wapeaecch for extinct species of Ox, one of them 
the Bos bombifrons of Harlan; J. Leidy.—p. 71. Notice of the Honey Ant.—p. 78. 
Conspectus of the Cresta of the Ex oath x a Expedition, including new spect 
Crustacea Cancroidea and Corystoidea; ie luding Cancer, 2 species; Liomera (D.), 

Act t 2; Xant thod a ) 1; ; Xantho, 4; Euxanthus, es, 20] ; Panopzeus, 1 ; ue 
1; Ett ; Lozy ilodes ( Actiodes ( ; Chlorodius, 7; Pilo- 
dius (D.), 4; Cyclodius (D.), 2 ; Polydectus, 1; Galene, 1; Pseudozius (D.), 35 Pilum- 
aye 5 nus (D.), 2 phia, 2; T 3 t ), 2; Q drella, (D.), , 

Lupa, 1; Amphitrite, 3 ; ao ( a : re is, 2; Lissoearcin 
1; Platyonychus, 1; i; —p. 87 A revision J. D. Dan ; 

. American Astaci, with. Pnateet an 1); their habits and ge eographical : 
tribution (new sp. of Cambarus, ah; C. Girard.—p; 91. Synopsis of the Anthicites 
of the United States (Notoxus, 2 2n. Formicomus, 1; Anthicus, 7; Tanarthrus, 
LeC., n.gen.); J. L. Le Conte—JUN Li —p.108, Notice of anew mineral (Molybdate 

ia; D.D. speci 
. 110. A new Sciurus (é 

wise ‘Chemical Investigation of the Mexican p Seer 
M Wetherill. —p. 1 on some minerals which accompany gold in California; * 

» A, Genth—p. 114. “ Strontiano-calcite, a new mineral; F. A. Genth. Description 
of = ~ x aie —— Fox oe s Utah); Audubon and Bae. 

£ Boston Soc arora History. Paw pte 



APPENDIX. one 

& 

On the Classification of the Crustacea Choristopoda or Tetra- 
decapoda ; by James D. Dana. . 

Tue term Choristopoda, applied to the Tetradecapods, alludes to the 
subdivision of the thorax into segments, each devoted to a separate pair 

e this is a prominent peculiarity of the species, distinguishing 
them from all the Podophthalmia, and with rare exceptions from the 
Entomostraca. 

1. The three posterior pairs of thoracic legs thrown backward and more 

or less obliquely outward, and constituting 0 
irs are throw 

series; this arrangement may be represented by the figures 4:3, 

(or 24+2:3, as the four pairs of the first series are often in two 

sets of two pairs each). 

2. The branchial appendages thoracic. 
e abdominal members in two sets, the three anterior pairs sub- 

natatory, the three posterior styliform—an arrangement repre- 

sented by the figures 5: 3. 

~ The true Isopopa, on the contrary, have— a 

1, The four posterior pairs of thoracic | gs in the backward series, 

and three anterior pairs in the forward series—3 : 4. 
al. pee . 

8. The abdominal members in two sets, the 5 anterior pairs branchial (the _ 

first sometimes operculiform), and only th
e last styliform—o : 1. 

_ These are two distinct types of sir 
and any act dee partake of these peculiarilies are inter- 

- Szcoxp Series, Vol. XIV, No. 41.—Sept., 1852. 38 
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mediate forms and are naturally arranged in a separate group. ‘These 
constitute the tribe here named 

The Anisopopa. 
1. Like Amphipoda, the three posterior gairs of thorwese Jegs are in 

one series, and the four anterior in a diffe rent series or usually in 

sets of two pairs each ;—4(or 2 
2, Like®Tsopoda, the three posterior pairs of abdominal members a 

stylifurm, only the last pair being of this character; the eich 
organs are abdominal and not thoracic, with a rare exception. 

These are constant characteristics of the whole group. Although 
dienety Aushigoden, the aera have in general more external oa 

semblance to the Isopods; yet the intermediate character of so 
genera is so obvious thai they have been be since. in the former poor 
by one author and in the latier by anot 

The genera that pertain to this tribe, nikcyadey are the following: 
Arcturus and the allied Anthura, Tanais, Apseudes, Rhea, Praniza, 

Anceus, Serolis Pre esc age allied. Each of the larger subdivisions of 

the [sopoda, as laid y Edwards, affords one or more genera, and 
they are genera whieh it in rd system are in some instances marked off 

as anomalous in charact “ee 

In Arcturus and Anthura, the thoracic members have the Amphipod 
character, the series being 4 (or 24+2) : 8, and not 2: 4.as in the Isopods. 

e abdominal appendages are like those of [dota 
In Tanais, there is the same arrangement. The nebdouinl ae 

ages are Isopodan in being characierized by the series 5:1, eo 

The ah 
and di fore from the Amphipodan abdom mainly in having but one 
pair of stylets with 5 pairs of sabitarstageid ‘instead of three of stylets 

Praniza and Anceus have the thoracic legs Amphipodan ia their ar- 
rangement. The abdomen in Praniza is considerably elongated and 
flexible, speromening the Amphipodan; but the arrangement of its ap- 
pepe s 1s lsopoda 

In Serolis, ziaagh the general aspect of the £yeme is strikingly 
Isopodan, the arrangement of the thoracic legs is Amphipodan. re 
ther than this, the abdomen is partly Amphipodan, for instead of ” 
series 5: 1, it has the series'3:3; yet while the 3 anterior pairs are 

natatory as in the Amphipuda, the next two, instead of being styliform, 
like the last, are —— (one opercular to the other), and in this pat 
ticular they are Isopodan. 
In the Bopyri, the thoracic legs are so arranged ina oo continu- 

ous series, that it is difficult to make out the series 4:98 or 
some figures, the former (ihe Amphipodan) arrangement, is s indicated. 

The males are closely like Tanais-in some instances, = bork 16 n the length : 

* Seo Krsyer in Voy. Scand, pl 9fig VA, Dae Mei aaa oe 
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“ Phryxus Hippolytes”* represents a male with the 3 posterior legs 
either side thrown backward and the 4 anterior forward, confirming 
the same view 

The g 
though also related in form to male Bopyri. Ia Liriope the thoracic 
egs are grouped as in T'anais, and the abdominal appendages are sub- 

ogi — 
the Brachyura have to the Macroura, and are the higher in rank. 

Tribe I. Isopoda.—The Isopoda thus stripped of genera that are not 
Seay of the tribe, are naturally divided into three subtribes, as 

ollows :— 

Subtribus I. IvorampEea.—Appendices abdominales due postice bene operculi- 
formes, appendices alias optime tegentes. : 

Subtribas IT. Ontscorpea.— A ppendices abdominales dus postice styliformes et 
non operculiformes, fere terminales, raro obsolete : 

Subtribus HII. Cyaoraowna—Appendices abdoriinales dux postice lamellate, 
apud abdominis latera disposite. 

coide ” gs 

Tanais, Apseudes, B and others related ; allied to the ymo- 

thoidea, the genera Savin Praniza, &c. Praniza is an aberrant form, 
abnormal in the number of its legs. The three grand divisions are 

as follows : 

Subtribus I Szrotpea, vel AntsoPopa Cymorsorca.—A ppendices duz posticse 

abdominales lamellate, apud abdominis latera disposite. 

™ Fauna Norwegens, pl 2, £3. + Fauna Norwegens, pp. 35 and 60, pl. 1, 
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Subtribus I. Arcruripz, vel. Anisopopa Inorzrc ca.—Appendices due posti 
abdominales lea tz et bene o pea: appendices branchiales tegentes. 

cine dupe OL acres, vel Anisopopa OnIscica. ae tate ~~ Dn ab- 
dom plus minus e styliformes, subeerniin nales, interdum obsol 

< AE —The Am ar stege ~~ two occas di- 
visions, distinguished by the organs ‘of the mouth, the eyes and general 
habit, the Gammarus and Hype i a as lai by Edwa 
The addition of the Lesmipada - the Amphipoda introduces stig 
division. The sections are hen 

Subtribus L Carrerimea— aieaceans elongati, palpiformes, Caput oculique 
mediocres, Abdomen obsolescens, 

Subiribus I Gammarrpea.—Maxillipedes elongati, palpiformes. Caput o —— 
mediocres, Abdomen een sex aga oriis sexque styliformibus ins 

Subtribus DL Hyrpzrwra.— des abbreviati, lamellati, oe 
Caput grande, a age oe meena tectum. Appe endices abdominales ac in 
Gammarideis, latius lameliat, 

The Caprellidea os Ne habit of certain of the Anisopoda, and 
their short abdomen calls to mind the Isopoda. They therefore prop- 
erly stand first among the Amphipoda. The Caprellids like the species 
of Arcturus and Tanais, cling and stand upon seaweeds, etc., by their 
six hinder legs, while the body and the other legs are extended, for 
the purpose of capturing their food and conveying it to the mouth. 

In the following synopsis of the Families, Subfamilies ay Genera, 
some new genera - are included, discovered by the author in the course 
of the cruise of the Exploring Expedition under Capt. Wilkes. . 

TRIBUS I. 

ISOPODA. 

Subtribus I. IDOTAIDEA.* 

Fam. I. IDOTAIDA. 
Pedes fere consimiles, see minusve ambulatorii. 
G. 1, Inorma, Fabr—Ant ti onfecte. 
G. 2. Eporga, Guerin—Antenne para ioenie "pate Io ngiores, fagell pauel- 
— confect, dasi ee longiore quam basis internarum. 

G. 3. Ericusonra, Dana—An re internis pane on Ai 
E prticuaie: flagello saditek ks cag : pia 

G. 4. CiEantis, coger a ongiores, 5-6- articulate, 0 
geniculate, flagello carentes. us 4ti atiis 5 ae favienes: et 4ti 5ti Sti ri mi 
longitudine sensim inoreace ntes. Abdominis opercula laminam appendicula 
ad articulationem gereni 

G. 5. Eperys, Dana.— Antenne seg longitudine subeque; extern flagello 
- ¢arentes, non geniculate. Pedes subequi. 

Fam. 2. CHATILIDE. 
Pedes 6ti longissimi, setiformes et multi-articulati. : ‘ 
G.1. Caatmia, Dana.—Antenne 1 mz longiores, oe i 2dee flagello 

articulato to confectee. Pedes 2s 7mi breves, non unguic , Abdominis 

ee. Journal, [2,] viii, 424, 18 
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Subtribus Il. ONISCOIDEA. 

Fam. I. ARMADILLIDA:.* 

Corpus bene convexum, stricte articulatum. Abdomen multi-articu- 
latum, segmento ultimo parvo. Appendices caudalest ultra abdomen 
non exserte, lamellatee. Mandibulz non : pigere. Antenne interne 
oa 

Subfam.1. TYLIN it Appamiicns caudales infra abdominis segmentum pos- 
ticum Ot et oper roulite rmes 

G. 1. Tyxus, Latreille. 

Subfam. 2. ee ee g§—Appendices caudales inter duo a: macs seg- 
menta postica 

Ged, ARMADILLO, it Tat, partim, Brandt, Edw,—Basis appendicum caudalium 
grandis, ramo i o parvulo, altero obsoleto, 

G. 2. Spaerii.o, a na—Basis a pendicum caudalium grandis, ramo interno 
parvulo, externo parvulo, in latere basis interiore ay apicem insito. 

; dicum bre Armapituipium,{ Brendi—Basis appendic ium, brevis, ramo ex- 
terno lato, terminali, interno parvulo. 

LoExocnus, Brandt 4 hill, licib dalibus similis. Seg: 

‘menta thoracis processu horizontali utringue armata. 

Fam. II. ONISCID/, 

Corpus sepins minus convexum, vel stricte vel laxe articulatum. 

Abdomen multi-articulatum, segmento ultimo parvo. Appendices cau- 
Gales valde exserte, styliformes. Mandibulz non palpigere. Antenne 
interne i Inconspicue. 

Snbfam. 1, ONISCIN 2.**—Maxillipedes. 3-articulati, articulis duobus ultimis 

brevibus et et parvalis. Antenne externe ad elecudondin 5tam bene geniculate. 

Basis caudalium perbrevis, duos stylos multum inaquos cana stylo 

interno sub Mutadiie partim celato. 

G.1. Oxtsovs, Zinn.—Antenne subcylindric, ad basin fronte partim 

tect, Flagellum +4 aceasions tt + picnic precedente vix brevius vel longius. 

Subgen, 1. oo Brandi.t{—Antenn amt 6-articulate. 
Subgen. 2. Porcerrio, Latr—Antenne itso T-a ate. 

Subgen. 3. Onn Ltr — Herbiaigin externe 8- tris 

G. 4. Putios is. Antenne externe usque ad basin aperte, 

a articulate, pa dries we, Flagellum ac agoeser 

Sei TtryArTpRus, Brandt—Antenne ext voad articulum 65tum late, 

2 externo dilatatz 
G. 6. Guerin—} lagellum antenn externarum waren) ee 

articuio precedente multo brevius, pene y 5to ceylindrico. 

* Armadillide, aa Deutschl, Crust., 34th Heft, 1840; also Cat. Brit. Crust. 

Brit Mus, 1850, 
Appendices ahh seine Gt nobis denominatwe appendices caudales ; 

‘um abdominis ee 

iens, Edw. § Armadilliens, Edw. 

Koch. ae rmadillo, Koch, et Latr. part 
Edw, Porcellionide, Cat. Brit. it. Mus. 1850. We 

it better to derive the family name from the 
older generic name, | s 

hos beat tains flagellum articulis min minutis 1-3 aye ot ad extrem- 

Mm confectum, ultimo styliforme et apice setigero. 
tt Jtea, Koch. 



302 On the Classification of the Crustacea Choristopoda. 

Say 2. page: CIN 2i.—Maxillipedes 2-articulati, articulo 2do lamellato, 
xterne ad articulationem 5tam non geniculate. Styli caudales ac in Onis- 

einis. nage heey aenien m caudalium aut brevis aut oblongus, ramo interno interdum 
omnino a 

G.1. Scyenax, Dana.—Flagellum antennarum 1-3-articulat 
G. 2; — Dana.—Flagellum antennarum tenue, snnlshaesieiae te 

Subfam. LYGIN As.—Maxillipedes 4-articulati, elongati. Antenne extema 
8 mee ionem 5tam non bene geniculate. Si iyli ca caudales longi, basi longé 

erto, ramis setiformibus, subsequis et eque apertis. 

G. 1. Lye wlohe —Basis appendicum caudalium apice simplex, ramosque duos 
simul gere 

G. 2. Fie Brandt.*—Basis appendicum caudalium apice fureatus, brachio 
utroque ramum setiformem gerente. 

Fam. 3. ASELLID/S. 

Corpus sepius plus depressum et laxé articulatum. Abdomen 6-ar- 
ticulatum, segmento ultimo grandi, scutellato. Appendices caudales 
styliformes, interdum brevissime. Mandibule palpigere. Antenne 

interne conspicuz. 

Subfam. 1. LIMNORIN A.—Abdomen 5-6-articulatum. 

G. 1. Lawyoria—Segmenta abdominis duo postica grandia, simul sumta scutellata. 

Subfam. 2, ASELLINZ.—Abdomen 1-2-articulatum. 

1. Pedes thoracici subequi. 

G.1. Jara, aS caudales perbreves ; branchiales lamin’ impari 

G. 4, ht Aiello affinis. 5 toti epiidiatl ungue ifido, 

5. Hew réyer.t—Pedes 1mi ‘obsbelati, digito 2-articulate ; reliqui 
paterwincay cate 6to sub-rudimentario. Appendices branchiales lamina 
unica permagna tecte. Thoracis segmenta latere incisa et dentata. 

2. Pedes posteriores valde elongatt. 

G. 6. Muwwa, Kriyer$—Appendices caudales rudimentarie. Pedes antici eras 
siores, subchelati ; ‘:posteriores corpore multo longiores. 

Subtribus II. CYMOTHOIDEA. 

_ [The Seg correspond nearly to the Isopodes.n ageurs of of Ed- 
wards.|| The subtribe thus — along with. Edwards's “ Cymo- 

thoadiens” (Serolis excluded) his “ Spheromiens.” The ee 
4iga and Spheroma sections are claaely related, ai Cone a ie e 

and the caudal stylets are free ; the second (Egida) has 

_.* Zia, Koch. iscoda, Latréille.. 
Nat: Tidsskr, [2], 1887. my Thi. 1888, 1839, 1800, p 612 and | 

= ee ae a ee 

ag 8 $8 . Be ‘ 
Ne ny oe ie 
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attached to the front of the head, with the caudal stylets free ; the third 
a) has the antennz attached to the front of the head, with 

en. I 
the Cymothoide, the legs are all ancoral and the caudal stylets and 

branchiee are not ciliated ; in the ASgidz and Spheromide, only the two 
or — Lewin pairs of legs are ancoral, if neh and the caudal stylets 
and branchie: are commonly ciliated. A single genus of the Cymo- 
thoida ( (Zigathoa) has the habit of 4%ga and ciliated caudal stylets, Wee 
the antennze and ancoral legs of Cymothoa. This ciliation of the lam 

¥, 
in habit; one (gina) often parasitic, having the 6 anterior legs an- 

coral, the other (Cirolaning) not parasitic, ai with none of the legs 
ancoral.] 

Fam. I. CYMOTHOID:.* 

Maxillipedes breves, 3-4-articulati, operculiformes, a articulis termin- 

alibus angustis brevibus. Appendices caudales liberee, marginibus ra- 

rissimé ciliate. Antenne sub capite infixe. Abdomen 4-6- SHicdiatorh, 

segmentis anterioribus raro connatis. Pedes toti ancorales. Branchize 

sepissime non ciliate. Epimera conspicue. 

Subfam. 1. CYMOTHOIN &.—Lamelle caudales nude. Abdomen multiarticu- 

segmentis liberis, 

G. 1, Cymornoa, Fabr—Femora lata, eee ca latissima. Segmenta thoracis 2 

8ve posiica salto breviora nunquam latere acuté deg Segmentum cau- 

— sxpissimé valde transversum. aes ne graciles; Ime ad basin pavio 

rem 
G, 2. Crnarorno at Dane—Cymothoe affinis. Antenne Ime crasse basi con- 

G. 3. Lrvo ach—. ra latiuscula, 6ta vel 7 tis yix latiora, non an- 

gustiora. Segmenta thoracis 3tium 4tum 5Stum 6tumque fere equa, 7mum 

ulo br: Abdomen. thorace subito um. 

non involutus et in processum inter-antennalem conspicue non product 

Segmentum e iy pus spe oblique distortum.] 

G. 4. Antoora, Leach,—Femora a, posterio ora angustiora. Segmentum 
F angusta, 

_ thoracis You Stium dtumve Sto 6to 7move mulio brevius, Abdomen thorace 

subito wn Sptamen a processu laierali s spiniformi infra non instructis, 

ultimo vix tran 

Subgen. 1. Arnuoces—Ran appendicis caudalis m
ulto pe 

Subgen. 2. Canorma, Leach—Rami saat 

G. 5. Neroctza, Leach—Femora et segmenta thoracis aint Aniloerd. Abdomen 

ae subito angustius, segmentis wee lateralt § 7 ormi infra instructis, 
transverso. 

eet a, Leach.—Femora latitudine seeBoitis.: Segmenta thoracis 3 pos- 

‘ica -a anterioribes non | longiora. Abdomen | thorace sul sabito, multo pew seg" 

oot OROZEUKYIN Al Segmentum abdominis posticum ac in Cymo- 

; Segmenta alia coalita 

kee 
Rect tes, Edw. 8, 24 47, 
cae ¥ Gentos Gon = et C. oes “hic i pertnat 
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Subfam. 3. sage elles .—Lamelle caudales ciliate. Abdomen multiarticu- 

latum, segmentis liberis. 

G. 1. Aearnoa, Dana—Abdomen thoracis subito non oe segmentis sub- 

equis. Caput subtriangulatum, latum, thorace parce angusti ius. O' culi grandes, 

Fam. II, AcGIDA.* 

Maxillipedes elongati, ‘Ze peedal. articulis totis lamellatis, termin- 

alibus latis et brevibus. Appendices caudales liber, marginibus cili- 

ate. Antenne ad frontis marginem capitis affixe, aperte. Abdomen 

4-6-articulatum. Pedes 6 antici interdum ancorales aut prehensiles, 

sepius simpliciter unguiculati, 8 postici unguiculati et nunquam anco- 

rales. Branchiz ciliate. Epimere conspicus. 

Subfam. 1. a —Pedes 6 antici sellin unguibus validis ; reliqui ungut 

bus parvulis co: 

G. 1. A&ea, ae nace 6 antici one ancorales. Antenn me basi contigu®, 

2de per e cte. Frons capitis non fain. 

acer ca.—Oculi remoti, Antenne Ime basi sige oe 9 is: 

~~ 2, Cortera, Leach—-Oculi remoti. Antenne 1 asi subcy. 

Bubgen. . 8. Ro CINELA, PaaS grandiores, inter se contigue. Antenn® 

Ime basi complana 

G. 2. AcHErusta, —— eg affinis, Antenne 2de per processum non S@ 
mi juncte. felts aa saliens, 1 pdidactyli, 

8. Prer: — Age afinis, Pedes 2di Sti sepeque lmi ye is. Pedes ped aive acuminato 
process ¢ e tea "penulino instar digiti immobilis, processu 
sive acie instru 

Subfam. 2. CIROLANIN A.—Pedes nulli ancorales. © 

G. 1. Crrozana, Less +—Segmenta thoracis subequa. Ped 
confecii. Antenne 2de per processum epistomatis tenuem | sejunct. 
men 6-articula paver arvulis 

G. 2. Corattana, Dana.—Segmenta thoracis subequa. edes unguibus pa tim 
confecti, Antenne 2de episiomate transverso a red sejuncte eb pat 
tect, pte antemnisque trai Imis laté pene “se =. lew 

. 8. Auireopus, Edu—S ro acpomgs thoracis 3 —_* anterioribus longiora,— 
“Nerocila. Pedes es unguibus crassiuseulis confec 

Fam. Il. SPHEROMIDA.$ 

Maxillipedes elongati 5-6-articulati et palpiformes. Appendices 

caudales margini abdominis laterali conjuncte. Antenna ad frontis all 

ginem capitis affixe, aperte. Abdomen j-2-articulatum. Pedes no | 

ancorales (raro 4 antici ancorales). Branchiz ciliate. Epimere 102 

ee 

othoad: Edw. © de, Cat. Brit. ¢ ai 
Macteme e on era i’ 

{ Genera  Barpaies et a Leach, a dice 
ulato tantum. _ : 

we teromien culés, Edw. ( 
ee : = Petia mings Tee 

sage orga 
Abdo- 
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Subfam. 1 .—Lamella appendicis caudalis externa sub interna 
se latens, 

1. Corpus in globum contractile, 

G. 1, Srpnenoma, Latr—Lamelle appendicis candalis subeque. 

2. pees in globum non contractile. 

2. Cymopocra, Leach, Edw.*—Caput valde transversum, multo conyexum, 
~*~ Lamelle hs gigi par subeque 

G. 3. Crrcrts, Hdw—Caput ce transversum, subir pa leet vix conyexum. 
Antenne Imz quoa i ite n 

G. 4, ee mina, Ldw.—Corpus latum; caput valde is Lamelle ap- 
dicis caudalis aren valde inaque, externa parvuli. Antenne Ime quoad 

sin gone ok fronts sejuncte. 
M, dw. —Antenne quoad basin amneate } portontose product 

ultra capitis Ganka. 

oat é NES AIN A. es ag, SR eae ad externa saliens, sub in- 

é non latens, usquam aperta nulli anco 

m i ae Leach, Edw.}—Lamella cau ah externa recta. 
G. 2. Camprcorza, Leach. Uamella candalis externa arcuata. 

Subfam, 3. ANCININ .—Pedes 4 antici ancorales. 

G.1. Aycinus, Hdw—Appendices caudales und lamella nee wake ey basique 

brevissimo instructe—An tribus Anisopodorum est genus An 

TRIBUS. IL 

ANISOPO DA. 

Subtribus I. SEROLIDEA, vel Anisoropa Cxwomnorts. 

Fam. I. SEROLIDA. 

Appendices abdominales sex antice liberee, subnatatorise, quatuor 

Sequentes branchiales, bene lamellate, ultima ac in Cymothoadis. An- 

teanze lmz sub capite insite. 
G.1. Sxnours, Leach, 

Fam. Il. PRANIZIDA.4 

Appendices abdominales tote ac in Zgidis. Antenne Imex sub 

capite insite. Pedes thoracis numero decem, paribus duobus anticis 

rudimentariis. ‘Thoracis segmenta numero quinque non superantia. 

Subfam. 1. PRANIZINA,—Caput parvum, Mandibule vix salientes. 

G.1. Prawtza, Leach. 

Subfam. 2. ANCEIN.Ai.—Caput grande. Mandibule ultra caput longé exserte, 

G. 1. Anceus, Risso. 

Subtribus II. ARCTURIDEA, vel Antsopopa IpoTzica. 

Fam. L ARCTURIDE. 

Subfam. 1, AROTURIN i-Orpercals abdominis ad yentrem stricte appressa, 

$ Gems Dynamena, Leach, i is included. + Genus Cilicea, Leach, is included. 

92. 

Szcoxp —-e Vol. XIV, No. 41.—Sept, 1852. 39 
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=e nent Latr—Segmenta thoracis subequa. Antenna 2de flagello longo 

confec 
G. 2. eek Johnston —Segmentum thoracis 4tum prelongum. Antenne ade 

longze, ungue 1-3-articulato confectae. Pedes 8 antici ciliati, non unguiculati, 

Subfam. 2, ANTHURIN Ai.—Opercula abdomini J vent bene appressa, 

sik libera et latera abdominis partim tegentia. 

G.1. Antuura, Leach—Antenne breves, 4—8-articulate. Pedes antici subchelati. 

Subtribus Ill. TANAIDEA, vel Antsoropa ONIscica. 

: Fam. 1. TANAID. 

Pedes Imi 2dive subchelati, sequentes non ancorales. Abdomen 

ee 5 ‘gene subnatatoriis unoque postico stylorum instructum. 

Sub A —Corpus lineare, segmento thoracis 1mo sepe oblongo 

cuheait ‘etna Styli caudales longo 

G.1. Tawats, Zdw.*—Antenne Imex flagello non confectz. Pedes antici ae 

ae chelati, reliqui unguiculati. Styli caudales sat longi, 3—7-arti ticulati 

plic 
G. 2. hohe nasil similis. Styli page hesiosae ramis inequis, 

articulis uno vel —— ructis. sing age bre 
ra, Dan so Re Pedes 

ongi, oe bitin; reliqui macnesitey Styli eens sat longi, wre 

ter 

facts 

PSEUDES, za oF oar Imi 2deeque flagello unico confecte. Pedes 

anti breves, crassé chelati, 2di extremitate laminati, non pes nen 
G. 5. Buaa,t Edw: —Antenne Ime 2deeque flagello confecte quoque fla- 
‘gello appendiculari. Pedes 1mi 2dique crassi, 1mis chelatis, bis  tinguicalde 

Subfam. 2. LIRIOPIN.A.—Corpus antice latius, postice sensim angustans, 8° 
mento thoracis 1mo — vix longiore, capite sat grandi, Appendices abdominals 
numero decem elon 

G. 1. Lrrtorz, Tue bad Pades 4 antici aero ote Pig fet culati, 

7mi abbreviati, articuloque styliformi confect ze perbreves [te 
rum scopula ornate]. 

C.2. Cryproram, Dana—Liriopi affinis, Pedes Tmi non abbrevat ‘unguiculati 

Subfam. 3. CROSSURIN A!.—Corpus antice latius, postice i 
segmento thoracis Imo vix longiore, capite sat grandi. A ondioed abdominales 
inferiores numero sex, ciliate ss pias oY 

G. 1. Crossurus, Rathke |—Pedes antici chelati, rhe reliquis unguiculatis. 
“ Abdomen duabus teeniis semicireularibus e b> amin pilorum erectorum mu 
compositis fimbriasque duas exhibentibus ¢cinctum.” 

Fam. Il. BOPYRID.{] 

Pedes toti plerumque aliquo modo subprehensiles — vel ancorales. 

Maris, corpus angustum, abdomen 1-6-articulatum, appendicibus sub- 

natatoriis stylisque duobus szepe instructum, interdum totis ap 
obsoletis ; feming, corpus latum et obesum, oculis carens, 

pedes sepe partim obsoletum. 

* Genus Zewxo, Templeton, Sor Ent. Soc,, i ii, 208, 7 4 included. _... , 4 af ) 

ore J. Sei. [2 pelea: i, Kr. (Tids. iv, 1842) oh 

— fet 4, p. 321) Rhoow forsan afin 
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Subfam. 1. BOPYRINZ.—Thorax appendicibus branchialibus carens. 

G. L Boryrus, Latr. —Pedes thoracis 'seandeae manu imperfecta confecti. Appen- 
lamin4 nnic4d 

G, 2. Puryxus, Rathke. *—Pedes thoracis maris ancorales, Jemine manu - 
fectd confecti. aminis pose 

inzequis nudis is compos site, una vel ambe Jamine laterales; maris rudimen 
G. Pe Crron, Duvern oy.t—P edes “ora feminz non unguiculati, per pulvillum 

rminalem ancor scion Appendices abdominis femine branchiales numero duo- 
dec, elongaté lamellate et bene ais 

G. 4. Dass, Kréyer.t—Maris abdom ol 
pedes thoracis bene unguiculati; appen is numero re oblonge, 

t duabus terminalibus m rem gyre dacs s. abdominis late 
rales, due posticee caudales breves, exserte. 

casa 2. IONIN Ai.—Pedes thoracis ad ~~ appendices simplices branchiales 
gerente, 

men 6- raiticdlabt, 

thoracis manu imperfecta confecti. Appendices ab- 
is tenuiter cpltadrices Jemine ramose preter duas 

G. 2. Arcera, bo rE eies Moraes. manu. imperfecta confecti. Appendices 
emine rales, bir I nudis; maris nullis, 
abdomine non secs pa 

—Pedes ai Lat e 
acilbatee latrales mar 

tim. 

TRIBUS IIL 

AMPHIPODA. 

Subtribus I CAPRELLIDEA. 

Fam. I. CAPRELLIDA.. 

Corpus longum et fere filiforme. Antenne 2dz lonageadinn: medi- 

ocres. [Species non parasitice.] 

1. Pedes thoracis numero 14. 

G.1. Proto,§ Leach—Mandi pa a. ate oe segmentis 2do 3tio 4to- 

que affixe, Polo sea m8 toti articulis no: 

G2 —Mandibule palpigere. .~ anchiz segmentis 3tio 4toque 

affix, Pedes 3tii daqhs obsoleti articulo 1mo styliformi excep 

2. Pedes thoracis tii 4tique omnino obsoleti. 

G. 3. Capretia, Lamk—Man am oe non palpiger. Branchiz segmentis thoracis 
— 4toque affixe. Abdomen brevissimum, 1—2-articulatum, 
4. Marna, Kréi er.| Mani bula palpigers, ge 8-articulatis, Branchiw ac 

tum. in “Capre Wd. A en bre ee 
G. 5. Cercoprs, Krier Mandi ule ne plfgagerse Branchiw segmentis 2do 3tio 

4toque affix, Abdomen bathed tum, appendicibus 4 elongatis 3-articulatis. 

3. Pedes 3tii 4ti 5tique obsoleti. 

G.6. Poparmus, Kréyer.**—Branchiz segmentis 3tio 4toque affixee. 

Fam. 2. CYAMID. 

: a latum, depressum, Antenna 2de obsolete. [Species para- 
Sitica : 

G, 1 ‘Cramus. 

* Feu Hocweyetis es des Sci. Nat. [2], xv, 110, pl. 4, 

Voy Rar de aon a, Latreille. 

Voy. Seand, pL 25, and Tids [2], i 283. 
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Subtribus I. GAMMARIDEA. 

[Among the Gammaridea, the author finds that the posterior caudal 
stylets offer important characters for distinguishing natural groups or 

genera, and upon this ground, some new genera have been recognized 

mong the Corophide and Gammaride, and others that have been re- 

jected are sustained. ‘Thus Iphimedia is distinct ne Amphithoe, 

Mera and Dercothoe from Gammarus, etc 

Fam. I. DULIC HID. 

Gressorie, habitu Caprelloidez. Corpus lineare, epimeris obsoletis. 

Pedes posteriores longi, subprehensiles. Abdomen 5-articulatum. 

G.1. Duxicnta, Kréyer.*—Pedes 5ti 6ti 7 nee subzequi, 2di manu confecti. An- 

tenne quatuor longs, superiores prelo 

Fam. Il. CHELURIDZ. 

Corpus fere cylindricum, epimeris mediocribus. Abdomen segmen- 

tis 4to 5toque coalitis et oblongis, — inter se valde dissimilibus. 

G. 1. CHetura, Philippi.t 

Fam. Ill. COROPHIDA. 

Gressorize, pedibus partim lateraliter porrectis. Corpus plus minusve — 
depressum, seepe latum, epimeris perbrevibus, interdum obsoletis. Ab- 

domen forma appendicibusque normale. Antenne sepe pediformes. 

Subfam. 1. CLYDONINZ.—Styli caudales sex simplices, subulati. 

G. - Cxponta, Dana.t—Pedes filiformes, 5ti 6ti Tmique, longitudine increscentes, 

mi 2di non prehensiles. Antenne dus longie, crasse, rigide. 

Subfam. 2. COROPHIN &. —Antennx plus minusve pediformes. Styli eaudales 
1mi 2dique biramei. 

A. DIGITUS NULLUS 2-ARTICULATUS. 

1. Styli caudales 3tii os menor: 2di lmigue ramo externo eultriforms. 

G. 1. Cororanmm™, Z A fe ongiores et ee iores, flagello ning 
tes. Pedes 2di non on prehen Imis crassiores, ai feale a to latiore quam 5 hail 

G. 2. SrpHoneceres, Aréyer$—Antenne inferiores longiores, flagello racket 
Pedes 1mi Sdique “ibeatast [Pedes, a :tique articulo rie laté obcor 
Tubum lapillis fragmentisque rmatum inhabita 

* Tids. [2], i 81 2, 1846. 184 
{ Arch. Nat. 18 and @. J. Allman, Kon st Mag, BEL xi 6% June, 
Am Shee Ph viii, 140; Lcilius, D., 

ver ete., =, 1888-1840, pl. 20, t1; " Tidsekr. [2 2], i, 481, 1845. Kroyer ® 
MAA ined 2 Lo ee 
Bde” thoracici primi et 2di paris validissimi, tructi gar pce ; 

—— 3tii e t Ati ti paris 8 articulo primo latissim , laminari ; articulo quart co articulogue- 

caret hese see Sti 6tique paris mim ohinge swan recur 
Be han ungue_ farcato. Pedes ‘imi ome papa gc recurvatl, eit 
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2. Styli caudales ts ap se vix exserti, simplices, 2di lmigque ramis extus non pre- 
ue spinosis nec cultriformibus, interdum nudis, 

G. 3. Sean Dana.—Corpus superne visum subellipticum, abdomine bene 
inflexo, Antenne flagello brevi sepe instruct, inferiores cae a superiors 
appendiculate. Pedes Imi 2dique subchelati, 2dis validioribus. Pedes 10 pbstici 
mediocres. 

qa, nee SR eles Dana.—Platophio similis. Antenne superiores non appen- 

8. Styli caudales gad Fat oa —— ramo externo non a 2di Imique ramis 
yee — nec — 

G. 5. ober i pati 2dique manu onfecti, Imis ‘yimatcrtbte An- 

‘tenn agellis confecte, pi hare Bi aioe ap superiores paulo longiores, ap- 
pen a late, 

4, Styli caudales 3tii paulo elongati, biramet, ramo externo uncinato. 

G. 6. Popocervs, Leach.+—Pedes 1mi 2dique subchelati, 2dis validioribus. An- 
tenne superiores breviores, ae appeyds diculate. [An maris digitus 2dus inter- 
dum 2-articulatus fai Lends tes 

G. 7. Crarornium, Dana— Pode es 4 tat ral subchelati, 2dis validioribus. An- 
tenne superiores breviores, appendiculatz. 

B. prerrus 2pus 2-ARTICULATUS. 

@. 8. Crrarvs, Sa ay—Antenne pediformes, bibs flagellis carentes. Pedes 

i 2di P nn bene confectis. Styli caudales 
8tii biramei, ramis subeequis, longiuscul is. [ta membranaceum inhabitat.] 

G. 9. Crraropina, Edw. (Cerapus, Templeton). PL Sea Sahel fe vice, wet confectz. 
um 

. ATH edes 
: ocres, Epimeree ‘ateriéted es obsoletee. [An styli caudales 8tii sini i 

Subfam, 8. ICILINA‘—Antenne non pediformes nec oe — 

sat longis basique sat brevi instructe. Styli candales ae in Corephini 

G. 1. Toms, Dana—Pedes toti pon een et tenues, 4 antici longi, non prehensiles, 

ciliati, a0 post fore ee Antenne superiores breviores non appendiculatee. 

G. 2 Pedes 5 piariciog gaa, Antenne superiores 

isin: appendiculatiy tihcibaee basi dilata 

* Jour. Acad. Nat. Sci. Philad,, i, 
Glauconome = Kroyer has the aut and antennee and era the other char- 

acters of Unci describes the hands of the 2nd pair in Unciola ten 
nll they still ¢ are cts like those of Glauconome. Pithe following is Kroyer’ 

Jon -— 

“Antenna subpediformes; superiores flagello ornate ee perparvo. 

pa oa distincti, Maudibule apex in duos fissus s qui dentibus 
t sa conicis ; tuberculus molaris dentibus confertissimis instruetus. baer 

Ssuperius breve, depressum latissimum, margine anterior! medio inciso ; labiwm infe- 
rius sad compositum lamini 3 setosis. Lamine maxillares peat we 
dentibus armate validis ; unguis palpi apice setosus. . Pes prim parts i gp 
manu subeheliformai ; pes aon ris gracilior, manu carens eg ag — 

til, 4ti 6ti mi ue paris or 
dilatatig a oe petgraciles; ‘ Pe ee ak iy carte par aatrs beves eo robustissimi , 

4ti, 5tique paris saléatorii, validi; 6ti paris aie ye rudimentares, nata Epimera 
minima fi ntia.” 
+ Jassa of Leach may without ineonvenience be united to

 Podocerus, as there is — 

of co e size; and moreover no gressorial habits 

are therefore with some hesitation arranged in a ge
nus named 

ng “rae er subfamily Gammarine, 
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Fam. 1V.. ORCHESTIDA.* 

Saltatorie, pedibus nullis lateraliter porrectis. Corpus compressum, 
epimeris magnis. Abdomen appendicibus normale. Antenne non 
bene pediformes. Styli caudales Imi 2dique biramei; 3tii simplices, 
brevissimi et ultra 2dos non prolongati. Mandibule non palpigere. 
Maxille Ime Ppalpo sive parvulo et l-articulato sive obsoleto instructs. 

1. Orcnestra—Maxillipedes non unguiculati. Antenne Ima basi 2darum 
breviores. Epimere 5te 4tis parce breviores. 

Subgen. 1. Tatrrrus.—Pedes Imi maris Semineve manu 1 non instru 
Subgen. 2. Tatorcuestia, D—Pedes 1mi maris ac in Talitro, gr manu 
—_ instructi. 

“Su hs Orcuestia—Pedes lmi maris femineque manu plus minusve 
faatins 

G. 2. Attorcuestrs, Dana.—Maxilli ipedes unguiculati. Antenne Ime minores, 
. basi 2darum longiores, Epimeree Ste 4tis sepius multo breviores. 

Fam. V. GAMMARID/S. 

Saltatorize vel natatorie, pedibus nullis lateraliter porrectis. Corpus 
spius compressum, raro subdepressum, epimeris sive magnis sive par- 

is. Styli caudales laxiores, duobus ultimis oblongis sepiusque ultra 
2dos prolongatis, raro simplicibus. Mandibule seepissimé palpigere- 
Maxille Imz palpo 2-3-articulato (rarissimé 1-articulato) instructe. 

I, pepes 10 postic! NON PREHENSILES. 

Subfam. 1. STEGOCEPHALIN A.—Antenne breves, superiores basi crass 
Monditiele acie pine tnd fee palpo brevi uniartic ulato intus pero Epi 

#& permagne. 

G. 1. Srecocernatus, Kroyer. Pr sarah 4te maxima, 5tis parvis. Antenne 
superiores appendic ulate. Pedes Imi 2di manubus carentes. [Pedes 5ti Siu 
4tique directione similes. } 

Subfam, 2. LYSIANASSIN A. —Antennz breves, —. basi erascee 
dibule apice parce dentate, acie vix instructe, p 3-articulato. “Slanlipede 
lamellis internis grandibus. Epimere perm 

1. Pedes 1mi 2dique non subchelati, 2dis parvulis interdum exeeptis. 

G. 1. Lystanassa, Edw. a superiores appendiculate. 
G, 2. Putias, G'werin—Antenne superiores non appendiculate. 

2. Pedes lmi subchelati, 2dis non subchelatis. 

G. 3. Opis, Kr. Naples superiores appendiculate. Pedes Imi crassé chelati, 
2di debiles, 

ee on ee 

* The author gives a different oe of the species of csp capane 

tronus there instituted. He follows Fr. Miiller (Archiv f. Nat, pec 53) in in consid- 
ering the a and Orchestiz as fo’ ormiag single his recent investigations 

this view. The hiiadiaadls are rearrang' : | 
ae Kréyer’s Nat. Tids. i iv, 150, 1842. “Caput oculis ut videtur destitutum.’ 
eee eS aoe ot slows cha i portentose magnitudinis. 
« 
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G. 4. Urisres, Dana.*—Antenne agraene non appendiculate. Pedes Imi as 

chelati, 2di articulo styliformi confecti. 

8. Pedes Imi 2dique plus minusve subchelati. 

G. 5, Ano 0 Kr.+—Epimere permagne. Antenne superiores appendiculate, 

basi breves Maxillipedes lamellis internis grains Styli caudales postici 

biramei, bea punolAne 
. 6. Urornor, Dana—Epim ermagne, 5tis parvis. Antenne Ime brevi- 

ores, appendicalate, teat iat longato Styli cates postici longi, biramei, 

ramis foliaceis, ciliatis, Mandibule palpo 3-articulat 

Subfam. 3. LEUCO ito Vers Seen superiores basi plus minusve graciles. 

axillipedes elongati, far i, articulo longo unguiformi confecti, lamellis interne 

erbrevibus. Man dibulz sive Inger sive non palpigers, processu molari car 

semper ¢] 

G. 1. Srevornor, Dana.—Epimere permagne, 4te maxima, Ste parvule. Pedes 
4 antici subchelati, 2dis vaidiribas Antenne we sted pin eh non appen- 

diculate, Mandibule non palpiger car Styli wei 

Imi 2dique ramis bene subulati, 3tii : slanpbicinebiil eastalie ak crassa co poerseee 

. 2, Levcornon, Leach.} ig pear mace ne se arvule. Pedes 4 = sab 

aa 2dis validioribus superiores longiores, non fa ndicu 

dibule palpigere. Stylt hie toti — ramis subulat 

ae — est Microcheles, Kréyer,$ Amphithoe affinis, cul andibule processu 

molari carentes: quoque Amphithoe Mavionis, Edw., cui poles non palpigerse.} 

Subfam. 4. GAMM BULA — Antenne Ime basi graciles. Maxillipedes sat poe 

lamellis internis sat pat Mandibule acie denticulaté ‘nstructee et alterd 

pee aa i Gpogue " processu sec et — 3-articulato. Pedes 10 postici non And! 

P 

A. FRONS PRODUCTUS ET INFRA pagan NON EST, ANTENNIS IMIS INFERIORIBUS 

ANTERIOR. RIBUS. 

1. Styli jadi postici biramei, ramis subcequis. 

A, PEDES 2DI NON SUBCHELATI. 

G.1, a Owen.—Antenne quatuor —— — non appendiculate. 

Epimere magn. Pedes 2di filiformes, manu 0 tes, Imi manu vix 

ect. 
G. 2. Auisrorus, Edw. hao Ime breves, appendiculate. Epimere magne. 

Pedes Imi validi non subchelati. 

t" n Tie J. Sci. 2}. viii, 135. The genus Stenia is rejected. 

i = 256, and iv, 164 
s Ephippiphor a of White (Ann. and _— N. Hist. [2], i, 226, 1848) has 

aa but b iniediy described, and we age! er n
et its exact relation to = 

of the genera of Lysianassine. The h the epimerais 

large, the superior antenn ppatiicalat ae mothe 1 stylets elongate as in 

onyx and pn ort like the Orchestide. But the character the ation of 

the 4 anterior legs is not stated, neither are they in vi O mg a 

on plate 5 of the Zool. of the Erebus and Terror. e represen age 

6th pair of legs dime , or the joints twice as long as the follow- 

ms joint of the 6th smaller than 
that of the 5th or 7 

t Krayer states that the bi-articwlate finger of page: is not a ae arcs 

characte nd adds*two species to s acter 

imperfect ‘ the genus one 1849, and [2], i, p. 539 iv, i 

1815) Wis tecis a eee ft ye ele n the prolongation of "Ye infe- mainly on 0! 
rior ces aie of the ae een ‘rhie rotngation is honk ‘develo in ~ 

pede: 
co 

very ‘eat ol ati to the 
1st psi aie a ith, pf e

o 5th, 

oo th; 
short 3d joint of f the ao r a

ntenne, and 

other eli ia os the very aN Re 

, 
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. Leprocutrus, Zaddach.*—Antenne Ime appendiculate. Pedes Ini —_ 
maelen, 2di manu carentes 

B. PEDES 2DI JMIQUE SUBCHELATI. 
- esa ae non REIT 

G. 4. Ipnmepia, Rathke,t D— magne axime, 5tis multo brevi- 
oribus et vix bilobatis. Styli ataiee postici pie fi Higbee ones consimili- 
bus apice setigeris et non uncinatis instructi. Antenne Ime sepius breviores. 

G. 5. CEvicerus, Kréyer.t—Iphimedie affinis. Pedes Tmi longissimi, fere fili- 
es. Antenne eviores, fo : Ime brevi 

. 6. Ampnirnor, Leach, D.S—Epi , Stee maxims, vix bilobate lobo 

posteriore minimo. Styli caudales Postict ramis Deeg brevibus dissimilibus 

instructi, ramo externo pace recurvatim bi-un o, interno one apice 

non spinuloso sed pilis parce ci i pees Tne sepissime longiores, 

** Antenne Ime appendiculate. 

G. 1. Gammarus, Fabr., D. ape sive fe vaung > pit breves. Styli caudales 

postici 2dis non smiles, ramis sepe longis cum se  spinulis ornatis, apice 
non uncinatis. Antenne superiores = longi 

2. Styli caudales — — ramo uno longo altero pare instructi, sive simplicis- 

2 et apice non poor reflex 

2d Pecan Ime non eile 

G. 8. Puoms, Kréyer.{—Epimere magne, 5tze 4tis a Iroviors et postice ‘pro- 

fundius excise. Styli caudales ramo interno rudimen 

* The — Lente (Syn. ree er Prodromus, 1844) is described b, 
dach as having no appendicular bran e superior antenne. But Fr. Muller ‘ates 
apron arn far Natorgechichte 1848, xiv, ae ‘aaah there is a small eel append 

. Thel i scribed 
hand, bat temin ne | rag in the genus Talitrus. May the form be female onl ae 

+ Beit. zur Fauna Norwegens, p. 85, Act. Leop. xx. Dexamine ot Le: 
pitiend be included ts 

The genus Hyale of pers Bi scare = Krym, Mem. Acad. Imp. St. t. Petersb., 

iii, 1837, p. 378, pl. She sb rs in its, seaeciptient vu a's author ag 

n = ; 

3 earum queelibe com age 
formes, Pede es 14: duo eorum paria antica chelis monodactylis in Ga adi 

antennze the sho: i aes Fp ot bai for a genus. Tis eye ae senuform. 
The genus Husirus of Kré “p ris very n for gens sites ‘ser it is doubtful “whether 

it should be separated, ts habit however is somewhat different. a 
: anterior pairs of legs are large and ait and the frm, is arti 

e bifurco, 

Pte de itis fe he avi pore Jarabe pales tvnrticlato re am 
eh mandibule longitudinem. Sex branchiarum paria in (annult 

—Tmi), 4 laminarum in feminis Copal oa "ids. (2), 4 50, 
p Hecaepalh 155, 1842, “Pes 5 | recurvatus, inversus, ungue. TUS 

on 5 paria anteri inem ce 

vest ac | i 
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fs 

G. 9. Menrra, Leach, D. imer ty li 
caudales uno ramo — eee sive ence, altero brevi Se obso- 
len [Digitus in manus sate spe claudens,] Antennz lime sepius longiores. 

** Antenne Ime appendiculate, 

G. 10. Mara, Leach, D—Epimere et styli caudales achat ac in Melitd. 

8. Styli caudales postici simplicissiot, ramo uno brev € py ance paulo reflexo et 

spinas duas perbreves paulo pies 9 gere 

_G@.11. Dercornor, Dana—Epimere mediocres, 5 mye “site Atis sepius 

vix breviores. Pedes Imi 2 2dique digito ‘ce ae 8 confect 
G. 12. ye ius, Dana, (Eviehtonios, Edw,?)—Epimere a res vel breves 

corpore ese lepre: , S longs, flagellis sat longis. 18 Imex 

oye ie bia spe in ctx, digito peenene. 2de digito 2-articulato. 

ek ane hujus sedis ¢) Pana Kréyer.*—Epimere breves. Pedes 1mi 

2dique digito 2-articulato manuque Lartionlath peatrunth Antenne tenues, lmze 

appendiculate. 

B. FRONS PRODUCTUS ANTENNASQUE 1MAS VERSUS EXTREMITATEM GERENS. 

[AN SPECIES COROPHIDIS AFFINIORES.] 

G. 14. Aryius, Leach—Iphimedi e paulo affinis. Antenns eg tm o g brevi- 

ores, non appendiculate. Digiti 1mi 2dique ihi-articeue 

G. 15. Iscurrocerus, Kréyer.t-— Guts aulo affinis. <ihesices pediformes, 

Ime appendiculate. Palpus mandibularis longus, articulo ultimo obovato. 

Pedes shi me maris manu validissima instructi. Digiti uni-articulati. Epimers 

es, 

II. pepEs 10 postict PARTIM PREHENSILES, 

Subfam, 5. PONTOPORIN &.—Pedes 3tii 4tique plus minusve prehensiles; 6 

postici non prehensiles. 

1, Antenne ode ate ef non STDs 

G. 1. Lermacryus, Say.t—Epimere Ant superior es appendiculate, 

inferiores basi eh, me dilatatee ¢ et pi dolabriformes. Pedes 4 antici 
fili- 

5ti 6ti 7 mique 
de spodetie s 

G. 2. Ponriroreta, Ar. Meno re Magne. tenn superiores appendiculate, 

— Kise) 2dique grains robust, —s sian laté ungue _— morgen si 

; 8tii 4tique validi, manu rticulo 4to dilata o instructa, u 

a raate 
: 

G. 3. Anrezisca, igr|-—Egimens m enne graciles. Boies. Imi 2dique 

manu nulla subcheliformi; 3tii 4tique manu ee 3tio meray g-2 oa. 

lis 3 sequentibus formato, articulo ultimo vel ungue lon ngissimo et grac ee 

Me pane. 5-articulati, ungue rudimentar
io ninth immobili (vel pein mobili). 

t 

9. 4, Paorowe a ae scans
 subdepressum, epimeris sat deen An- 

culate, inferiores ig te og es, basi prelongo.
 Manus 

instruc gi artic 

coalitis. Pedes 2di parvi, manu heliformi non ao i. 

* Tids. iv, 153, 1842.“ Caput erassiuse
 um.” Ose parngaoreneroeg tics 

ridenta articulato.” “Pedes 3tii 4tique 
subtiliter Sn hae “Pedes spurii [abdominales] 2di Pi ot 341 P paris natatorii, reliqui 

sal 

. 

t Tids. iv, des spor i eau pr elitr articulus basalis 6ti paris 

Joa ba trap le eee Dis Bellia of C. Spence Bate (Ann. $ Jour. Acad. Nat. Sci. 
ag. N. Hist. 185 ais. 

, 152, . c" emg as ai ne ta 
rm an i 

184. [Seats Sextum pedw inalium Y So err, 

ale 

‘ok ” 
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G. 5. Aora, Kr. eee subdepressum; epimeris sat parvis. Ante 
subpediform: 

subcheliform maximis, articulo 3tio posticé in apicem pa a 20" pro- 

ucto, man ari. anus 3ti . 
ovali instructz digitis articulis 5to 6toque. Styli caudales saltatorii, 6tis 
setis non aculeis apice instructis. 

2. Antenne 2de multo posteriores, fronte in rostrum producto. 

G. 6. Puoxvs, Kr.}—Epimere permagne. Pedes Imi 2dique manu subeheliformi 

valida instructi. Manus oe 4teque articulo 3tio 4toque. junctis instruete, di- 

eitis 5 se A ee aa gi longiores, Caput longum, triangulare, antice 

produc acumin Antenne anteriores perbreves (capite breviores), 

elongate sppenidienlate: slatted paulo oe oe andibule palpo longis- 
Segmentum caudale laminis constans dudb 

Subfam. 6. IS AcTN A.t—Pedes quatuor vel sex crala subprehensiles. 

G. 1. Isaa, Hdw—Gammaro —- Pedes 10 postici similes, arti iculo 5to apice 
dinate et truncato, ungu nh articuli one coherent 3 Ja se uscu alam claudente. 

Pedes a u grandi confe ty Antenne superi ate. 
G. 2.. Ant , Templeton wep nbarn 4 atid ac ry ‘had, y nde, articulo 5to 

apice inferiore dentato, ungue magno, Pedes 1mi tenues et breves ; 2di manu 
tii manu grandiore ; 4ti 5ti Imis <inniles, 

Subtribus II. HYPERIDEA.$ 

[In the first family of the Hyperidea, (the Hyperide) see of the 
5 posterior pairs of legs are subchelate, and the antenne are not folded 

neath the head. or WaT tae s and in many of the species, the abdomen 
closes up against the venter 

Fam. I. HYPERIDZ.|| 
Antenne 2de exserte. Abdomen in yentrem se non flectens. Pedes 

Sti Gti Tmique forma longitudineque mediocres, Stis 6tisve non err 
nec prehensilibus, 

Subfam. 1. VIBILIN 42. ideum. Caput oculique 

mediocres. Maxillipedes jaan ab eats instructi. re alos mandibularis tenuis. 
Se eee 

* ree 1) i, 335, 184 
J ¢ An 4 us Laphysins (rye, Tids, iv, 156, 1ada) le Taminie va “Corophidis affine. 
pecies - tu osve parasitica! Descriptio 
Corpus latum, sp ps8» mediocribus, ete ai paki te productis.. Gare 

transversum, rostratum, Antenne sat breves, subulate, ¥; valide, sc vali 
anteriores, 2de posteriores. Mandibule palpo i Pedes 1 yee 
manu lineari; 2di breves, ene, alida, ungue. sublaminari. Reliqui ‘decem 
validi, subeheliformes, longitudine subequi, Styli caudales debiles. -Palpus masil 
larum Imarum uniarticu 

Hyperines of Seana Crust. iii, 70: _ apeita, Ca Cat, Brit, Crust Brit, Mus. 56. 

Familie due nostre Brpene et Phro’ ¢ Tribus. “ ondips: 

“tay Edw. pl Orahilibiit 5 et at Bi Gt Moy 
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G. nna Edw— Antenne 4 breves, Imw obtuse. Pedes Imi 2dique sub- 

ee ee or 2, HYPERINA.—Caput tumidum. Oculi pergrandes. Palpus man-— 

1. Antenne sive lme sive Ide flagello longo eonfectee. 

. Lestriconvs, Hdw—Antenne Ime 2deque flagello longo confectse. Pedes G.1 
Imi aap paulo a 

G. 2 — no, Edw.—Antennx Ime flagello longo confecte ; 2de perbreves, flagello 

nu % 

2. Antenne tote breves. Caput oculique pergrandes. 

_G, ‘al Hyrerta, Latr.—Ante: mi 2deque conspicue, 2dis_graciliori 

piusque Imi subprehensis pricnans multum ha pei ai 

‘to ad Anema estes — preducto tantu 
Hyperie affini, Paice) Imi 2diqne perbreves, manibus 

ntinibos ade diay confecti. 

G. 5. Taurta, Dan enne ac in Hyperid. paces 2di non prehensiles, ar- 

seg to apice infvior non expanso nec pro oduc 

G. a 20. — z Ime non oe ode exserte. Pedes Imi ico 

us minueve pea: tarsi pedum reliquorum breves. Rami stylorum 

ee 
G, 7. Crsr they, Gua n.*—Antennis hg Imis Daire affine. Tarsi pre- 

longi, Styli sPaocsthy longi, ramis bre 

Subfam. 2. pba hl —Corpus gracilius. Palpus mandibularis sat brevis, 
| latissimus. Oculi gran _ "P P 

G. 1. Syvorra, hag ag ut subtriangulatum, no mn oblo ae. Pigmentum ocu- 
lorum unicum hi mi parvuli, coreg 2di setis longiusculis confecti ; 

Ati su beethabaiiie’ are ati "7 mique subequi. 

Fam. II. PHRONIMIDA. 

Antenne: 2de exserte. Abdomen in ventrem se non flectens. Pedes 

Sti 6tive sive crassi sive elongati, seepius prehensiles, quoque Btii 4tique 

seepe prehensiles. 

Subfam. 1. PHRONIMINA.—Abdomen versus basin sat gracile. Pedes rm 
magna manu didactylé se! ee confecti; 3tii 4ti seredibeabl graciles, 

prehensiles, An tenne bi 

G. 5 Smiownn, Latr—Manus pedis 5ti didactyle. Segmentum thoracis Imum 

m, 

G. rae Meteniel — pedis 5ti Ie oe Hegmantons thoracis 

mnm non 

Subfam. 2. PHROSI -~Abdomen t crassum, Pedes 5ti 
NIN. 

prehensiles, monodactyli; es ati 4tique pe sal [Antenne sat breves.] 

1. Manus pedis 5ti late, digito arcuato
. 

1, Axouriowmna, Haie4—Manus pedis Sti latd et crass? subtriangulate. Pedes 
6ti non prehensi 

. 

G. 2. Purostna, Risso. +—Manus pedis 5ti late, re Pedes 6ti prehensiles, 

Stis fere similes, minores. Mandibule non palpigerze. 

* Guérin, Re 214, Species C. neptunus portentosse magnitu- 
dinis om) vy. Zool., i, (1842) p. 

t ya, Guerin. $ Dactylocera, Latreille. 
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_ 2, Manus pedis 5ti elongate lineares, digito recto, longissimo, tenvi. 

G. 3. Tuemisto, Guérin.—Pedes 3tii 4tique prehensiles, manibus Iatis. 

Subfam. 3. ORCIN ©.—Pedes 5ti 6tive valde elongati et crassi, sed manu 
non confecti. adie breves.] 

G. 1. Puorcus, Hdw.—Pedes Imi as he ge graciles, unguiculati, 5ti 6tique 
prelongi, 5ti aciculares, 6ti crassi: 

Fam. II]. TYPHIDA.* 

Antenne 2dz sub capite thoraceve celate et sepius replicate. Ab- 
domen in ventrem sepe se flectens. Pedes 6 postici interdum abbre- 
Viati, articulo Imo operculiformi, interdum longitudine mediocres. 

Subfam. 1. TYPHIN A‘.—Abdomen in ventrem se flectens. 

. 1, Drrayrus, Dana—Pedes 5ti 6tique articulo 1mo latd lamellati, articulis 
reliquis omnino obsoletis. ete a breves, sub capite celate, non repli- 

tz, articulo Imo longiore qua’ jie 
G. 2. Typms, Ri isso.—Pedes 5ti étiqne eer 1mo late Jamellati, articulis re 

quis paulo abbreviatis. Antenne 2d biplicate, articulo 1mo longiore quam 

G. 3. Tar opus, Dana.t—Pedes 5ti 6tique articulo Imo late lamellati, artic aa 
og paulo abbreviatis. Antenne 2dx 4-5-plicate, sub thoracis latere ce 

articulo Imo multo breviore quam 2dus 

Subfam. 2. PRONOIN A. —Abdomen in ventrem se non fleetens. Caput non 
oblongum, antennis frontalibus. 

G. 1. Proxor, Guerin. ihe: 2di — on Pedum 6 posticorum articuli 
Imi fur reliqua part 7 ‘Tmi f obsoleta. 

G. 2. L ana. “Pe es 1 mi Baigue subchelati 3 ri —_ 6 posticorum 
Imi ang usti, subeequi, reliqué parte paris Tmi paulo abbr 

Subfam. 3. OXYCEPHALIN 2.—Abdomen in Msn pion flectens. Caput 
oblongum, antennis Imis superficiem capitis inferio 

G. 1. Oxrcepuatus, Hdw—Caput breviter acuminatum. Styli caudales longitu- 
m 

G. 2. Ruasposoma, White. $—Caput rostro longo styliformi armatum. Styli cau- 
dales valde elongati. 

ee 

* * Hypérines anormales of Edwards, Crust. iii, 94. Typhide, Cat. Brit. ae 
us., 57. 
+ Species Ver Se Serox (Edw.) is ee included. 
¢ Cr amarang, p. 63, pl. 13, f. 7. 

Correcrions.—Page 305, last line, for 92, read ae 306, 5 lines from bot- 
tom, for iii, read viii, 
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Whether it is necessary to the perfection of the Nautical Al- 
manac to make observations at more than one observatory: and 
if so, are they made at two observatories ; and if so, at what two? 

Whether any persons except the Superintendent have been paid 
for services in preparing the Nautical ~~ and if so, how 
many and what compensation have they r ived ? 
When is it expected exe a Nautical Alea will be prepared 

for publication ? 
hat improvement, if any, is it expected the American Nau- 

tical Almanac, when published, will have over the English! 
After the first Nautical Almanac is published, dec the succeed- 

ing numbers cost as much as or more than the first 
Will the same time be necessary for the second fe subsequent 

numbers, tet cca as for the first? 
The e of the United States is fortunate in number ing 

among its sibiahans some gentlemen whose enlightened minds 
have been trained to scientific study in their own professions, and 
who are always on the alert to protect and defend the interests of 
the few truly scientific institutions which owe their support 10 
any degree to the U. S. government. Mr. Pearce of Maryl land, 

= 

the claims of true science arel its iin! applications in his 

country ; and in so doing has added a new “ornament of grace 2 
to his distinguished reputation as a Senator. : 

But t these queries, singular as they may appear to scientific 
readers, have been very s serviceable, as eliciting the careful and | 
instructive report of Lieut. Davis, in reply. : 

The object of these few remarks is simply to introduce this 
report,—which we reprint entire from Senate Documents Ex. — 
No. 88, of the present session. sa es 

ge croy 

: emit steam. | 

ANSWER TO RESOLUTION OF INQUIRY. 

1. That the Secretary of ‘the Navy be instructed to inform : 
Senate, where, and at what observatory, the ee and pe he 
culations for the “ Nautical Almanac” are ma oa 
This inquiry comprises several distinct interrogatories, whieb, 

with your permission, I will answer separately. oe 
The calculations of the Nautical Almanac are made at no ‘ob- ce 

Ory. 
_ events and appearances, alia to make the EB ok soles * ae 
‘Tender | records immediately useful to the bees 
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also endeavors to add to the sum of knowledge by the discovery 
of new facts, and the observation of new truths and phenomena, 
as exemplified by the frequent discovery of planets and comets, 
and the constant observation of those, the periods of which are 
still to be investigated—by the study of the nature of comets, of 
the rings of Saturn, of the comparative brightness of stars and 
planets, &c. 
The business of the office of a “Nautical Almanac and Astro- 

nomical Ephemeris,” is to predict, one or more years in advance, 
the events and phenomena, the actual occurrrence of which the 
cbservatory records, and which the navigator compares, observes 
and calculates while on the otherwise pathless sea, in order to pass 
in safety from country to country. ~ 

The calculations of the Nautical Almanac are made principally 

Professor Winlock, of Kentucky; by Mr. ars C. Walker, of 
Washington ; by Professor Kendall, of Philadelphia; by Professor 
Smith, of the Wesleyan University, at Middletown; and by Miss 
Mitchell, of Nantucket. ; : 

The observations used by the Nautical Almanac, that is the 
observations on which the fundamental laws of the astronomical 

prediction are based, have not been made at one observatory, but 

at all observatories; not at one place, but at all places of correct 
and well attested observation on the globe ; not at one time, but 
in all times of authentic history. 

2. Why the same are not made at the National Observatory 
at Washington ? p> 

Whenever, in the progress of theoretical investigation, or in 
Consequence of entirely new discoveries, or for the purpose of 
anticipating the official publication of printed volumes, it has been 
Occasionally desirable and expedi nt to have recourse to an ob- 

Servatory, the national observatory at Washington is the only one 
to which the superintendent of the almanac has applied for in- 
Ormation. .; 

_ The superintendent of the national observatory has been re- 
quested, for example, to make some meridian observations of 
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stars of comparison, which were used in the reduction of those 
observations of the planet Mars which have been made during 
the last hundred. years at the Greenwich observatory ; to test by 
immediate observations the accuracy of the elements of the new 
planet Iris; to furnish from the records of the observatory certain 

observers towards the new planets discovered since the year 1827, 
concerning which astronomical history supplies, of course, no in- 
ormation, and concerning which all our knowledge is to be 
gleaned from future observation. 

But it is the printed and published transactions of this and other 
observatories, in which the observations, &c., are given to the 
world in their reduced and complete and final form, that are em- 
ployed im the large computations of the almanac, and not the 
separate observations made at the various instruments from day 
to day, in the prosecution of a great scientific enterprise. 

What erpenses are necessary therefor, except the pay of the 
superintendent ? oe 

The pay of computers, the cost of publication, including com- 
position, press-work and correction, paper, books, &c., &c., the 
expense of stereotyping, the printing of auxiliary tables for com-— 

putation, of blanks, of instructions, and mathematical formulas: 
and methods. . 

4. What progress has been made towards making a Nautical 
Almanac? 

The first volume is nearly completed, and its printing far ad- 
vanced. All the main and heavy computations are done. 

he progress of the printing, é&c., is necessarily slow, becatise 
forms which are to be permanently adopted, are now for the first 

time decided upon, and because in a work of such a character, 
which is destined essentially to add or to detract from the scien- 
tific reputation of the nation, it is advisable to proceed with the 
utmost care and circumspection. 

5. For how long a period the calculations of the frst almanac 
are expected to extend ? oa 

For a period of one year; the first number of the almanac will 
be published in the year 1852, for the year 1855. 

6. Whether it is necessary to the perfection of the Nautical 
Almanac to make observations at more than one observatory ; a 
uf so, are they made at two observatories ; and if so, at what two? 

_ The reply to this question is partly comprised in the reply ved 
the first question ; but it should, perhaps, be more explicitly said 
that no vatory, neither that at Washington nor that at Var of 
bridge, as has been suggested, receives any portion whatever 0° 
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the sum appropriated for the “Nautical Almanac” in any way 
whatever; and it may be proper to repeat, that no connection of 
any kind, either expressed or implied, exists between the Nautical 
Almanac and the observatory at Cambridge, or between their re- 
spective directors and assistants. 

Discoveries in astronomy and accurate observation of new phe- 
nomena, are equally valuable wherever made. ‘The optical dis- 
covery of the planet Neptune was not less interesting and avail- 
ble to American astronomers on account of its being made at 
Berlin, than it would have been if made at Washington ; and the 
identification of this planet with Lalande’s star of May 8 and 10, 
1795, was not less important and useful to German astronomers 
because first announced from the national observatory at Wash- 
ington, than if the merit of this determination had belonged to 
the observatory at Berlin. 

mons offered at one time a reward of twenty thousand pounds 

sterling, has been confirmed by the discussion of the observations 

“Washington Observations” of 1846, have supplied the 

Mean places of what are called the “fundamental stars ;” and 

this volume, together with subsequent observations at the same 

instruments, not yet printed, ‘have enabled computers to employ 

ore exact measure of the stn’s diameter. : 

For this and similar reasons, it has been correctly said that the 

hational observatory now contributes to the general sum of the 

tequisite materials for making an almanac of our own. 

7. Whether any persons except the superintendent have been 

paid for services in preparing the “ Nautical Almanac,” and if 

$0, how many, and what compensation have they received ? 
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A list of the computers and other persons employed in the 
office of the Nautical Almanac is hereunto annexed, and alsoa 
statement of the number of persons, except the superintendent, 
who have been paid for services in preparing the Nautical Alma- 
nac, and the compensation they have received up to the last 
payment. 

8. When is it expected that a Nautical Almanac will be pre- 
pared for publication ? 

The reply to No. 8 is contained in that to No. 4. It is expected 
that the first volume will be ready for sale and distribution in 
about three or four months. 

9. What improvement, if any, is it expected the American Nau- 
tical Almanac, when published, will have over the English? 

The American Nautical Almanac has made improvements upon 
the English in the ephemeris of the moon, and that of most of 
the planets. It has rejected the lunar tables of Burckhardt and 
Damoiseau, now pronounced obsolete, and has constructed lunar 
tables for its own use, which embrace the corrections of Profes- 

sor Airy deduced from the lunar observations made at the royal 
observatory of Greenwich, from 1750 to 1830, and the correc- 
tions arising from the discovery of Hansen. It is only necessary 

of a ship’s longitude at sea. 
The lunar tables prepared in the office of the Nautical Alma- 

nac, reduce the average errors in the moon’s place as derived from 
the obsolete tables and given in the British Astronomical Ephem- 
eris to one-third of their amount, and a distinguished gentleman 
of Philadelphia, Mr. Miers Fisher Longstreth, has since publish 
an improvement of the lunar formula, which has probably ag 
duced this remaining error by two-thirds; Mr. Longstreth’s cor 
rections have been embodied in the new tables of the almanac, 
and thus, owing to the genius and labors of Peirce, Longstret, 
and other distinguished astronomers, the almanac has it now 17 
its power to predict the moon’s place in the heavens with a ee 
gree of precision far surpassing anything heretofore attained else- 
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- where. And the proof of this is at hand. Whilst the lunar ta- 
bles were in the course of preparation, the Department, in a let- 
ter dated August 5, 1850, authorized the superintendent of the 
Nautical Almanac to publish his predictions and elements of the 
total eclipse of the following year, July 28, 1851, for the express 
purpose of testing the accuracy of the new tables, and of ac- 
uiring the means of further improvements; and on the 25th of 

August, 1850, the superintendent, by permission of the Depart- 
ment, communicated the predictions of his office to the American 
association for the advancement of science at that time in session 
at New Haven; he, at the same time, announced to the mathe- 
matical and physical section of that body, the preparation of the 
new lunar tables, and submitted to its criticism and approval the 
objects in view, and the mode in which they were to be accom- 
plished. His communication is contained in the printed proceed- 

ings of the association at that meeting. 
The event proved highly satisfactory, by showing conclusively 

the superiority of the lunar tables now in use in the office of the 
American almanac. ; 

For the prediction at Cambridge the British almanac was in 

error eighty-five seconds, and the American almanac only twenty 
sconds, 
_At Washington, the British almanac was in error for the be- 

ginning of the eclipse seventy-eight seconds, and for the end 

sixty-two seconds. The American almanac was in error for the 

beginning only thirteen seconds, and for the end only one second 

and a half. 

ing and decisive as to the superiority of our own lunar tables. 

The same tables of the moon’are used in the French and Berlin 

almanacs as in the British; the errors, therefore, are the same. 

The errors exposed in this eclipse may give rise to an error of 

that amount. The possibility of such an error, arising from this 

Source, is removed in the American ephemeris. 
added that calculations of certain ocenltations have been made at 

the office of the Nautical Almanac, for the sake of ascertaining 

Opportune occurrence 0 , ‘ 

tal eclipse of the sun, visible in some of its various phases through- 
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out the continent of Europe, and in all parts of North America, 
and thus affording occasion for numerous and very valuable tests, 
was seized upon to compare the moon’s observed place with the 
tabular place derived from the American tables, yet the calcula- 
tion of eclipses is very far from being a chief part, but on the 
contrary, is an inferior and secondary part of the business of the 
almanac. It occupies a very small portion only of the time and 
labor of the computors, and a very humble place in the pages of 
that comprehensive work. 

t may be mentioned among the. benefits conferred by these 
lunar tables, that they bring into practical availability a large num- | 
ber of “moon culminations,” as they are technically calied, ob- 
served by the astronomers of the coast survey on the western 
coast of the United States, which have been hitherto lost. . These 
observations are made on the land for the nice and accurate de- 
termination of geographical longitudes, and in that now difficult 

- and extensive field of labor, are of the highest importance ; 
owing, however, to the imperfections in the tables by means of 

which the place of the moon in her orbit is computed, no other 
observed “‘ moon culminations” can be usefully applied than those 
which have been correspondingly observed elsewhere. ‘That 18, 
these “moon cu!minations,” to be available, must be observed at 
the same date at two different places. In consequence of this 
necessity some six hundred or more of the observations made‘in 
California and Oregon, to be found in the books of the coast sur- 
vey, have been laid aside “for want of moon’s places more reli- 

able than the British Nautical Almanac can give us.” (Letter of 

A. D. Bache, superintendent United States Coast Survey, to the 
superintendent of the Nautical Almanac, November 20, 1851.) 

These more reliable moon’s places, such as are sufficiently ac- 
curate for immediate comparison with observation, being given 
by the new tables of the Nautical Almanac, the heretofore un- 
available “moon culminations” are made at once to serve thet 
original purpose, and the determination of numerous geographical 
positions in our recently acquired territory on the Pacific 1s ren- 
dered more expeditious and more complete. a a : 

It was said that the ephemeris of the planets has been 1m- 
proved. ‘The ephemeris of the planet Mercury will be derived, 
for the first time, from the new and elegant theory of M. Le 
Verrier. 

In preparing the ephemeris of Venus, with that of Mars, the 
correctness of Lindenau’s elements of the orbits of these planets 

educed from the Greenwich planetary observations from 1750 to 

1830, by Mr. Huh Breen, have been for the first time introduced. 
But some labor has been bestowed in combining the rough group- 
ings of Mr. Breen in such a manner as to carry forward the cor 
rections uninterruptedly ; all his results have also been discuss®™ 



Davis’s Report on the Nautical Almanac. 325 

anew according to the method of least squares, and the work is 
left in such a form that the observations of all observatories, par- 
ticularly those of Washington and Greenwich, on account of the 
complete form in which they are given to the world, can be used 
from year to year for the continued improvement of the elements 
of the planets. ‘The perfection of the places of these planets is 
the more important and valuable that they are used very con- 
stantly in lunar distances by the navigator, aud their errors are 
highly magnified at the time they are best seen and most useful, 

by the greater relative change in their distances from the earth 
than in those of the other planets employed in this way. 

{n preparing the ephemeris of Jupiter and that of Saturn, as 
well as in those of the preceding planets, all the errors and alter- 
ations pointed out by Professor Airy in the introduction to the 

Greenwich Planetary Reductions, have been corrected and adopted, 

and the tables of Bouvard and Lindenau have been entirely re- 

modelled and reconstructed for the convenience of computation. 

Bat it is well known to astronomers, that the theory of Jupiter 
and Saturn demands a thorough revision, and their combination 

presents a case of peculiar difficulty which has been ably treated 

by Professor Hansen. To prepare Hansen’s theory for use in 

practical computation, is a work of time. It will be entered 

upon immediately, and will probably by completed in the course 

of two years. . 

‘With regard to the new planet Neptune, the world has already 

accepted with grateful acknowledgments the labors which Ameri- 

can astronomers have bestowed upon it with illustrions success. 

‘he computation of the tables of the perturbations of Neptune 

Vv Prof, Peirce, and the computation of the elliptic elements of 

Neptune by Mr. Sears C. Walker, have resulted in the prepara- 

tion of an ephemeris by the last named gentleman, which admits 
of no sensible correction. Observation has proved, up to this 

cision, ‘Dutation, and aberration. In this improvement, it is just 

Stoonp Sentes, Vol. XIV, No. 42.—Nov., 1852. 42 
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to say, the National Observatory took the lead, having oceasion to 
construct certain star-tables for the reduction of its own observa- 
tions. ‘I'he preparation of tables of reductions of the fixed stars 
to supply the place of the standard tables of Bessel, the date of 
which has expired, is in progress, and has received great facilities 
from the previous labors of the observatory. The new constants, 
above mentioned, will be introduced into the formula for the re- 
duction of the fixed stars. 

graphical execution are kept in view. A work comprising such 
a multiplicity of details may admit of many similar amendments. 

0 the above it should be added, that an entirely new reduc- 
tion has been made of the early Greenwich observations of Mars 
by Bradley, Bliss and Maskelyne, preparatory to a new theory 
and to new tables of this planet. This has conducted to a valu- 
able discovery in stellar astronomy noticed by Humboldt in the 
third volume of his Cosmos, and to the detection of some errors 
of former astronomers. 
A new method, with new tables, of clearing lunar distances 

will be given in the first number of the almanac, in which im- 
provements are presented leading to the correction of errors of 
ten, fifteen, or twenty minutes in the longitude, common to the 
methods at present in use; which errors may, in rare cases, 
amount to a whole degree. 

ere are two other signal advantages to be derived from the 
publication of the Nautical Almanac, the mention of which 
should not be omitted; they concern the navigator, surveyor, aS 
tronomer, and geographer. 

One of these is a more complete, full, and accurate table of 
latitudes and longitudes, particularly of American latitudes and 
longitudes, than is now anywhere to be found. ‘The multip 
leterminations of geographical positions form a part of the du- 

ties of the hydrographical office of the topographical bureau, a 
of the coast survey of the United States. They are publishe 
from time to time in the reports of these offices to Congress; an¢ 
there they remain for future reference, but necssarily combined 
with so much other matter that, even if they were always acces- 
sible, they would not be convenient for practical use. It b 
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tothe Nautical Almanac to publish these positions in a suitable 

0) } ) 

corrections and additions of every successive year. In the par- 

ticular case of the coast survey these positions are determined 

_astronomically, geodetically, and by means of the electro-mag- 

netic telegraph. 
They comprise the light-houses, beacons, capes, headlands, 

shoals, points of entrance to harbors, &c., on the shores of the 

Atlantic, Pacific, and the Gulf of Mexico. They are indispens- 

able to the safety of the navigator and to the security of the 

property under his care; and being found in the pages of that 

work to which he resorts for the elements of his astronomical 

These positions also embrace in their number the most con- 

spicnous towns and trigonometrical stations with their magnetic 

? 

commission opens the almanac for the requisite astronomical data 

of his observations, hé may find also such terrestrial data as will 

answer for the proper basis of his field work, and, at the same 

time, as the standard of accuracy to his own independent compu- 

tations. To meet his wants, some additional constants will be 

pography, and the 

with the’ best and most s 
numerous list of American geographical positions extant 

“on of the observatories, are given in 

the British. ‘This, therefore, is regarded as another improvement 

in the American almanac upon the latter. : 

The other signal advantage spoken of, relates to the subject o 

Survey. But it is the province 

the results of these various labo 

the practical demands of navigation and engineering. We have 

hitherto been indebted to the observations and discussions made 
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in France and Great Britain for the principal part of our knowl 
edge of these interesting and important phenomena, The tide 
tables of the American Statistical Almanac and Repository, as 
well as those of the numerous other popular Almanacs published 
in this country, which consist almost exclusively of the times of 
high and low water only, are derived directly from the tide table 
of the British Almanac, computed, of course, without any refer- 
elice to Our own coast and its peculiarities. It is another of the 
improvements proposed. in the American Nautical Almanac, to 
remedy this disadvantage, the nature of which may not be un- 
derstood. without a word of explanation. 

The subject of the tides is an astronomical problem... To trace 
out the astronomical laws of these phenomena, that is, their dis- 

tinct dependence on the san and moon and on the places of these 
luminaries absolutely, or relatively to each other, and also on the 
changes in the moon’s distance from the earth, required the study 
and comparison of the actual phenomena of the tides noted with- 
out interruption, aud for along period, at some particular port. 
This was first effectnally undertaken by La Place, who made 
use of a long series of observations at the port of Brest, by 

of prediction mych can only be derived from the full discussion 

continuous local observations. To stimulate 

tious at the dry docks in London, (institated for purposes of con- 
. Struction and improvement) running through nineteen years, th 
period of the Metonie cycle. He afterwards took up the tides at 
Liverpool, and accomplished there what he had previously done 
for London. Portsmouth, Plymouth, and other places were sub- 
Sequently treated to some extent ina similar way. T 
is the present tide table in the British Nautical Almanac, from 
which we are in the habit of taking the tide tables for the Ameti- 
eau coast, in our common annual publications, by simple ait 
ences. One book alone in the country pretends to preaiche 
and that of the times and heights merely of those remarkable 

SS te ES 
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tides which occasionally do so much injury ; and in this instance, 
the first numbers of La Place deduced from the Brest observa- 
tions, form the basis of calculation. . 

But it will be readily perceived that if the results obtained by 
La Place on the east side of the channel are not applicable to the 
British shores and harbors, still less are those derived from ob- 
servations made on the east side of the Atlantic likely to repre- 
sent the real phenomena on the American coasts. It will not 
perhaps be irrelevant to cite a single case under the general prob- 
lem of the tides. In order to be able to give rules practically 
useful to the pilot, engineer and seaman, for applying to the ordi- 
hary tides, corrections depending on the moon’s varying istance 

and declination, it is necessary to know to what meridian passage, 
or southing of the moon the tide is due; or, what the distance is 
from the land of the general tide wave that causes the local tide 
which the observer is actually registering ; or, in fine, what is the 

age of the tide when it arrives at any particular part of our coast. 
This knowledge is the result of the careful stndy of a large num- 
ber of observations made at various points. The age of the tide 
at London differs from that at Key West; and that of Key West 

again from that of New York, or Hampton roads. 
ur exclusive dependence upon European authority for that 

knowledge of our coasts which no European authority can, from 

the nature of the case, supply, has been a disadvantage and a re- 

proach. Both the disadvantage and the reproach the American 

Nautical Almanac will help to remove by making use, as has 

been authorized to do, of the materials in the records of the coast 
survey, for furnishing a tide table founded on the actual observa- 
tions of tides in our own northern and southern harbors, and 

their subsequent reduction and discussion in the office of that in- 
stitution. f 
The coast survey has established several permanent stations, 

as at Boston, New York, Old Point Comfort and Key West, 

where a continuous series of observations is kept up for ascertain- 

ing the peculiar connections of the phenomena at each place, the 

constants of theoretical calculation, and the very important influ- 

ence of local peculiarities, such as geographical situation, winds, 

and barometric pressure. At numerous intermediate places, tem- 

porary stations have been erected, from the registers of which 

of the Nautical Almanac to lay them in a compendious form an- 
nually before the navigator, pilot and engineer, in the work to 

which they recur, more or less frequently, for other information 
needed in their professions. The British publications, as John- 
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ston’s Physical Atlas for instance, are notoriously in fault con- 
concerning these and kindred subjects. In truth, these publica- 

‘tions mnst unavoidably rely on crude sources of information here, 
which, after being transmitted across the Atlantic return to us 
stamped with the seal of foreign authority, and therefore doubly 
pernicions. And such must continue to be the case so lon 

be remembered that the whole question of the improvement of 

our southern harbors rests chiefly, and to such an extent that it 
might almost be said wholly, on a perfect acquaintance with the 
tides in all their relations and effects. 

One consequence of the announcement of the preparation of 
the American Nautical Almanac, may be noticed here. 
reduced the price of the British Almanac by one-half, that is from 
5s. to 2s. 6d. , 

The counter effect of a restoration, of the British monopoly in 
the American market will probably be a return to the former price. 

The active and inventive minds of our countrymen have fe- 
ceutly discovered and brought into successful operation a new 
method of recording astronomical observations, which enav! 

1¢ observer to perform in one night the work of several nights 
under the old system, and is much more accurate. : 
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» This, which is known by distinction in Europe as the Ameri- 
can method, leads to the detection of former errors. But neither 
in this nor in similar cases, are the errors regarded otherwise than - 
as unavoidable defects, unveiled and remedied in the continually 
advancing progress of the science; and to this progress it ma 
be said, the Nautical Almanac will make a valuable contribution. 
With the authority of the Department, Mr. Sears C. Walker has 
executed for that office the great task of computing the numerical 
values of what are technically known as the “Le Verrier coeffi- 
cients of the perturbative function.” 
The eminent design of this undertaking is to correct the errors 

of former astronomers, and to create the means by whieh more 
Precision is to be given to astronomical science. 

Il. After the first Nautical Almanac is published, will the suc- 
ceeding numbers probably cost-as much or more than the first ? 
_ After the first volume of the Nantical Almanac is published, it 
1S estimated that the sum of $19,400 will be the probable cost of 
the succeeding volumes; and this sum is not more than sufficient 
to allow the first class computors, who must be gentlemen of lib- 
eral education and of special attainments in the science of as- 
tronomy, the lowest salary paid for similar services in other offices 
of the government. The annual estimate for the British Alma- 
Nac is between sixteen and seventeen thousand dollars ; but, gen- 

erally speaking, intellectual labor commands a higher compensa- 
on in this country than in Great Britain. - 
_A portion of the appropriation will be returned into the treasury 

every year when the sale of the book commences. ‘The cost of 
the first number includes the expense of the various works of 
Preparation already detailed. ‘These preparatory productions are 
Permanently useful ; they are the instruments to be employed in 
the compntation of all future numbers. If the American Alma- 
nac should be continued uninterruptedly for as long a pert 
the British has existed, the cost of preparation, thus distributed, 

would amount to about two hundred and twenty-two dollars a 
number. 

12. Will the same time be necessary for the second and subse~ 
nt numbers, respectively as for the first? . : 
The succeeding numbers of the almanac will appear annually 

three years in advance of the year for which they are computed, 
according to the custom in England, France and Germany. The 
time spent in the computation of each number will be one year. 

Finally, in reply to this resolution in general, let it be said that 
the Nautical Almanac and Astronomical Ephemeris is not a 
work of insignificant value, or of trifling labor. It has been 
viewed by the Department, and is considered by American as- 
m rs and mathematicians as a work of consummate utility 
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and of real national importance, resembling in this respect the 
Nautical Almanac and Astronomical Ephemeris of Great Brit- 
ain, the Connaissance des Temps of France, and the Astronom- 
tcal Annual of Prussia. 

In laying the foundation of a work of this character, it was 
due to the scientific reputation of the country, already established 
and widely extended by the coast survey and the national observa- 
tory, that the most careful regard should be had to the advanced 
and advancing state of modern astronomical science, and that the 
highest attainable accuracy should be secured by the application 
of the most improved methods. It is on these conditions and 
with this character only, that the Nautical Almanac would ven- 
ture to ask, or would be entitled to receive, the support of Con- 
gress. On any other conditions and with any other character, it 
would bring discredit upon the nation. ; 

The foregoing pages are intended to reply to the several inter- 
rogatories contained in the resolution of the Senate. But the 
present seems to be an appropriate occasion for offering a succinct 
explanation of the nature and objects of the work entitled “The 
Nautical Almanac and Astronomical Ephemeris.” i 

This work, published annually, each number of which consists 
of between five and six hundred pages, embraces all the elements 
necessary for determining at any time the absolute and relative 
places of the sun, moon, and seven ‘principal planets, of many 
of the largest and most useful of the fixed stars, together with 
several different series of phenomena for the determination of 
longitudes, as occultations of fixed stars and planets by the moon, 
distances of the moon from fixed stars and planets, combine 
transits of the moon and certain fixed stars, eclipses and configu- 
rations of Jupiter’s satellites, &c. 5 

0 these are added the places of the minor planets and their 
elements, rules and tables for practical use in nautical astronomy 
and land observations, new rules and methods whenever invented, 
tables of tides and geographical positions, and a chapter explain- 
ing the plan of the work and the mode of applying its various 
parts in practice, in which is included some elementary scientific 
instruction. 

cause a waste of time and labor, and not seldom the irretrievable 
loss of valuable opportunities. None of the precautions, there- 
fore, that experience has pointed out for the attainment of cor- 

Tectness, and for security against mistake, are neglected. 
The Nautical Almanac is stamped by this circumstance with a 

peculiar character. Unfailing precision and exactness are the 1“ 
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solute conditions of its usefilness and respectability. But every 
person of experience knows that neither such extensive computa- 
tions, nor the printing of so many figures, can be conducted with 
entire freedom from error; and to remedy this defect, inherent in 
such productions, the errors detected are printed and the corree- 
tions applied in the subsequent volumes, probably before the 
ormer come into general use. 
The calculations of the Nautical Almanac in reference to the 

sn, moony principal planets, &c., are in the case of each one of 
them, based upon our knowledge of their motions and the laws 
by which they are controlled, derived from the general theories 
of celestial mechanics, arid from observations which, while they 
test the truth of the general theory, lead to the discovery of new 
facts and data, to the detection of other laws, and to the inference 
of new generalizations 

The observations thus employed comprise all the calculations of 
good authority, which from age to age have accumulated in the 
tich treasury of astronomical science ; ending with the latest pub- 
lieations of existing obsetvatories, and going back to the begin- 
ning of authentic history. In order suitably to convey our know- 

ge of the laws governing the motions of the heavenly bodies, 
and regulating their more or less rapid change of place, and to put 
this knowledge in a form adapted to the wants and uses of the 
computer, numerical tables have been prepared of the sun and 

the planets separately, which constitute the abbreviated expres- 
sions of these laws. 

_ The numerical tables greatly facilitate the labor of computa- 
tions; they are the computer's tools of trade. * 
To construct these tables; to make, compile, and arrange these 

observations ; to discuss them; to discover and investigate the 

theories and laws; and to invent that kind of logic, the higher 
mathematics, by which alone such investigations can be profita- 
bly pursued and their results succinctly defined, have been the 
Sccupations in every enlightened age of the most illustrious genius 
and the most exalted talents. And a correct and well conducted 
astronomical ephemeris, which comes up to the latest standard of 
modern improvement and discovery, is to be regarded as the full 
exponent of all this haman thought and labor. tig 

it from this very compendious exposition of the scientific 
character of the “Nautical Almanac and Astronomical Epheme- 
tis,” of the intellectual basis on which it rests, it may be well to 
turn to an inquiry into its practical utility, into the manner in 
Which it has benefited mankind ; for knowledge is always instru- 
mental in promoting the best interests of humanity. 

“he primary motive for computing and publishing the Nantical 
Almanac, was to promulgate the luuar method for determining 
the longitude at sea, and to furnish the requisite elements and 
Bxcoxn Serizs, Vol. XIV, No, 42.—Nov., 1852. 43 
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precepts for the computation of this problem. This was as early 
as the year 1767. Its appearance created a new era in navigation, 
to which it is now acknowledged to have rendered more essential 
service than any thing of the kind ever undertaken. But the old 
lunar method of Maskelyne was very defective, owing to the ex- 
isting state of astronomical science and instruments. As the in- 
struments of the seaman and the astronomer, however, were im- 

proved, and astronomy itself advanced, corresponding changes 
were made in the almanac, which, since its first foundation has 
always kept up with the progress of knowledge and art; if not 
pari passu, at least without lagging behind for any great length 
of time. : : 

It was discovered, soon after its publication was begun, that 
the work was destined to obtain general circulation as an astro- 
nomical ephemeris for the use of observatories, and that it would 
be impracticable, even if desirable, which it was not, to separate 
pursuits of practical science so closely allied to each other, and 
so effectually promoted by the same means. In the progress of 

time, therefore, as the pages of the almanac were multiplied and 
their contents varied to meet the wants and conveniences of 

harmoniously united and benefited by similar provisions. 
o these considerations the “Nautical Almanac and Astro- 

nomical Ephemeris’” is indebted for its present character and 
condition. - 

On one hand, it is the text-book of the navigator. It informs 
him of his place on the ocean, where there are no other guides 
than the sun and stars. It is his intellectual rudder and compass; 
without it no ship-master leaves the shores of the United States. 
When he loses sight of the last light-house or head-land, he turns 
to that for his further direction. 

n the other hand, it is the vade mecum of the astronomer, 
whether stationary or travelling. He learns from it in the 4 
observatory how his instruments must be set that he may see any 
particular body, and what is the precise moment for observation: 
and in the movable observatory he turns to its pages to ar 
how, on any given day, he can best determine his latitude ant 
longitude, the astronomical bearings of his stations, and the ra 
and error of his chronometer. Thus, as the tables of the 
nhac owe their origin to the labors of the observatories, 5 ars : 

eS ee 
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repay the obligation by affording the most ready and complete 
facilities by which those labors are, at the present time, safely 
and expeditiously conducted. 

uch are the general character and objects of the Nautical Al- 
manac ; but the American Nautical Almanac, besides sustaiffing 
this character and fulfilling these objects, will, it is expected, 
remedy some defects, and accomplish some special ends, which no 
similar work prepared in Europe is qualified to take into account. 

And what these ends are, may be gathered from a consideration 
-of the isolated position of this vast continent of North America, 
in respect to the other great divisions of the globe, the enterpris- 
ing character of the people, and the wide extent of territory that 
still remains to be explored, surveyed and settled. 

his consideration makes it apparent that neither the authori- 
ties nor standards of Europe can satisfy our demands. 

In the useful arts of life, the United States have no superior, 
and but one rival; in the successful application of the sciences to 
the useful arts the nation has already accomplished signal per- 
formances ; and in the pisent case of a Nautical Almanac, which 
has been regarded as a beneficial example of such application by 
every nation undertaking it, the very work which consults the 
practical wants of the community, has proved in a high degree 

subservient to the advancement of science and the diffusion of 
sound knowledge. 

Arr. XX XII.—Notes on the Cereus giganteus of South Eastern 
California, and some other Californian Cactaceae ; by Dr. 
Gro. Eycetmann, of St. Louis, Missouri. 

nown. Since then several travellers have met with this giant 

down the Gila river. Dr. C. C. Parry, who was connected with 

ention to the Cacti of that region, 

t carefully to examine the Cereus 
kindly communicated by 

ed the description of the plant, with 
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Cerevs cicanteus, Engelm. in Emory’s Rep., p. 158— 
Erectus, elatus, simplex, sepius parce ramosus; ramis erectis 
canle cylindrico versus apicem sensim attenuato brevioribus ; 
vertice param depresso lanato; costis ad basin 12 versus apicem 
18-@0) rectis compressis obtusiusculis (versus basin obtusissimis) 
subrepandis; sinubus profundis angustis; areolis prominentibus 
orbiculatis albido-tomentosis ; aculeis rectis, radialibus 11-17 bre- 
Vioribus setaceis albis, centralibus 6 robustioribus longionbus 
(qnorum imus robustissimus deflexus) tenuiter sulcatis albidis 

si bnibosa nigris apice rubellis; floribus.... bacca... seminibus 
oblique obovatis nigris levibns lucidis, 

Dr. Parry found this splendid species, which the Indians name 
“ Suwarrow,” in rocky crevices and on gravelly table lands, from 
Tueson, north to the Rio Gila; he learned that it also eccurs in 
Central Sonora, near the heads of streams which empty into the 
Gulf of California. Col. Emory observed it in 1846, from the 
middle towards the lower Gila; and Dr. LeConte, who explored 
California in 1850, informs me that he found it ‘common along 
the Gila to within thirty miles of its niputh, where it suddenly 
disappears.” It is no doubt the same plant of which Humboldt 
makes mention in his work on New Spain, (II, p. 225,) where 

he says that the Spanish missionaries found at the foot of the 
Californian mountains nothing but sand or rocks, on which grew 

quently anastomosing, increasing in thickness towards the base, 
and swelling into irregular, knotted, horizontally spreading roots. 
This frame-work remains after the decomposition of the eshy 

parts. The exterior fleshy tissue passes between the bundles 

and forms in the centre of the stems the pith, of 4—6 inches di- 

ameter. 
The ribs are mostly vertical, at the base about 12 in number, 

broad, rounded, 4 inches or more wide, with broad and shallow 
rvals, (also 4 or 5 inches wide,) worn, and destitute of spines 

. 
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Upwards, the number of ribs increases by bifurcation, or addi- 
tional ribs originate in the intervals. 'Theresthe ribs are ‘“ sharp 
rounded,” 14 inch wide, with deep intervais, 24 inches wide, 
densely set with spines. Areola somewhat elevated, circular, one 
inch distant from another. Radiate spines 4-3 inch long ; central 
spines stouter aud longer; the lowest deflexed, 3-23 inches long, 

the two next lateral,.the three upper ones pointing upwards and 
outwards, and shorter. 

Dr. Parry was informed that the flowers were produced in May 
and June, from the summit of stem and branches; they are said 
to be white, with a red centre, and three inches in diameter. The 
fruit matures in August, and is set with small spines: it is obo- 
vate, one and a half inches in diameter, red, pulpy, of sweet taste. 
The seeds‘ obtained by Col. Emory and by Dr. LeConte have 

already been noticed in Emory’s Report; they are 0°7 lines long, 

obovate, obliquely truncate at base, black, smooth, shining. Em- 

bryo hooked, without an albumen; cotyledons foliaceous, une- 
qual, incumbent. ; . 
My opinion that our plant is a true Cereus and not a Pilocereus, 

which was based on the structure of the seeds (the foliaceous, 

not globose cotyledons), appears to be further confirmed by the 
fact that this Cactus hears no hair-like spines, and no cephalium, 

r distinct woolly head, and that the fruits are (as is said) spinu- 
lése and not scaly. It is by far the largest Cereus known; and 
only some Pélocerei approach it in size. 

Dr. Parry has in the years 1849 and 1850, when he was also 

attached to Col. Emory’s corps in the survey of the Mexican 

boundary, examined and described ten or eleven distinct species 

of Cactacez, all found along the southern boundary of California, 

rom the sea-coast to the mouth of the Gila. He, as well as Dr. 

LeConte, states that much farther to the north no species of this 
family are found, except an Opuntia, cultivated and now natural- 

ized abont the missions. og ROE 
J subjoin here a short memorandum of Dr. Parry’s Californian 

Cactaceze, reserving a fuller description for a more extended me- 

moir. 

“1. Mawttcarra TeTrancisTRa, n. sp.: subglobosa ; aculeis radi- 

alibus brevibus albis numerosis, centralibus 4 longioribus cruci- 

atis uncinatis; floribus centralibus parvulis flavido-rubellis ; stig- 
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matibus 3; bacca —- pyriformi ; seminibus nigris hilo spon- 
SS. fusco auctis 

an Diego to the junction of the Gila with the Colorado. 
: enbe: Goodrichii, Scheer, obtained on the island of Cerro on the 
coast of California, is distinguished by the lower central spine 
aq being oo by much smaller tubercles, etc. 

Th INocactus virmpEscens, Nutt. Depressed ; berry sub- 
slat 5 gileat coated with lunate membranaceous ‘scales, On 
dry hills and ridges near San Diego. - + 

3. E. vinipescens, 2? CYLINDRACEUS, » is distinguished by its 
Se or cylindrical shape, larger size, longer spines. Found near 

ipe, on the eastern.slope o of the California mountains. 

raised from seed in Europe. 1 am informed that neither the 
iva nor the native Srealty of these seedlings is satisfactorily 

know 

4. On rus Emoryi, n. sp.: caule prostrato; ramis erectis cyl- 
indraceis 15-costatis; aculeis aang 0-60, centrali singulo 
robustiore porrecto; bacca globosa spinv 4 

In thick patches, on dry hills near ike sea shore, about the’ 
boundary line. Erect branches 6-9 inches high. 

eLMANNI, Parry in litt.: caulibus pluribus pe 
bus; costis 13 tuberculatis ; aculeis 4 centralibus eset se 
diales tenuiores superantibuss ; bacca ovali aculeata pulpo 

Mountains about San Felipe, on the eastern deeliggty ja the 
Cordilleras. 

Note.—C.? Cautrornicus, Nutt. in Torr, and Gray’s Flora, 
is most probably a cylindraceous eigen with “small yellow 
flowers,” which [ cannot now iden 

. Opuntia Ence_mannt, Salm. ste Diego, on oy 7 hillsides, in 
patches, 410 6 feet high. Originally discovered abont Chihua- 

hua, this species appears to extend westward to the Pacific. 

7. O. Tuna, Mill., is cultivated for fences, and naturalized — 
abont the pager called “Tuiia.” It is 10-15 2 high ; ies 
fruit large and edible. 

O. PROLIFERA, 0. sp.: caule erecto ligneo smulis eylindri 

cis aerate divaticans ; aculeis avid vaginatis ; bacca spin- 

San Diego, on arid hills and in dey creek beds. Plant 3-8 
feet high, forming impenetrable thickets. Near O. arborescens of 
New Mexico; but the red flowers ae the berry spinous, etc. 

9. O. seRPenTiNA, n. sp.: procumbens; articulis cylindricis 
elongatis tuberculatis ; aculeis 7~9 vaginsities bacea sicca hemis- 

rica aculeatissima. 
hillsides, San Diego. 
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10. O. ramostssmma, n. sp.: caule erecto ligneo divaricato-ra- 
mosissimo ;- articulis gracilibus cylindricis tuberculatis cesiis; 

" aculeis subsolitariis saccato-vaginatis ; bacca sicca tuberculata se- 
tosa et aculeata. of 

Gravelly soil near the Colorado, and in the desert. Plant two 
feet high; the joints half an inch in diameter. Approaches the 
Opuntia cylindracee graciliores. 

Parryi, n. sp.: caule prostrato; articulis adscendenti- 
bus tuberculatis; setis fuscis; aculeis brevibus albidis, singulo 
longiore deflexo ; bacca subglobosa, setoso-aculeata. 

Kastern slope of the California. mountains, near San Felipe. 
Joints four to eight inches long; the longest spines half an inch 
long. Flower one and a half inch in diameter, yellowish-green. 
Approaches the Opuntiz clavate. 

Mr. Charles Wright, well knéwn to the botanical world by his 
collections made in the southwest, now also attached to the Mex- 
lean boundary commission, has, under the instruction of Col. 
Graham, made large and interesting collections of Cacti in west- 
fra Texas and southern New Mexico, and sent them to me for 
examination. - 

tis impossible here to give as full an account of them as 
Wwanld be desirable; but most of them are now in cultivation 

and will be described hereafter. Most of the Cactacee discov- 
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Art. XX XIIL—#ramination of some American Minerals; by 
T. S. Hunt, of the Geological Commission of Canada. 

Columbite.—T ue specimen here described is from a locality at 
Haddam, Connecticut, in which the mineral was recognized by 
myself, while visiting the place, six years’since. It occurs some 
two miles from the famous locality of chrysoberyl, where also 
columbite.is met with in minute crystals, and is in a huge granitic 
vein traversing gneiss. The vein is made up of large cleavable 
forms of yellowish-white feldspar and brown muscovite, with 
quartz and beryl. ‘The latter mineral is sometimes found in 
erystals four or five inches in diameter, and a foot or two in 
length; these are subtranslucent and brownish or greenish-yel- 

would constitute gems. They are frequently modified by trunca- 

rounded, and do not admit of accurate admeasurement. 

columbite occurs disseminated through the vein, alike in the feld- 
spar, mica and beryl; some of the crystals were said to have. 
been several ounces in weight, and had been carried off by ame- 
teur collectors as specular iron ; a crystal since procured from the 
locality by Prof. Silliman, Jr., weighs 36 ounces. The smaller 
crystals were abundant and often beantifully perfect, some of them 

are imbedded in translucent yellow beryl, and have the form rep- 

resented in figure 1, p. 401 of Dana’s Mineralogy, 3d edition. — 
The hardness of the columbite was about 6, and the specific 

a little lime, which was precipitated as oxalate. The fo lowing 
results were obtained : = 

Metallic acid, 3 ‘ : 80°60 
Protoxyd of iron, : ‘ — wee 

2 of manganese, . j 3°25 
Lime, . , ; ; a -50 

Oxyd of tin, ‘ : F a trace 



The 
Middletown columbites; like the latter, the’ Haddam specimen 
appear to contain principally niobic acid. pS A enlaces, a 

nig ee ae 
Samarskite.—T his species was announced two years-since by” 
of. C 

erford County, North Carolina. This conclusion was based 

ing been made by him. Last autumn, however, he placed in 
y hands a fragment of the mineral, which I have submitted to 

examination ; the results show the correctness of Prof. Shepard’s 

conclusion. 
@ specimen at my disposal was a worn and rounded frag- 

ment weighing about -7 grammes, and having adherent a small 
portion of iron-stained quartz, near to which it was penetrated 

with a yellowish earthy matter, which made my determination of 
the specific gravity a little below the truth; it was 5:45, and the 
hardness was 6. Externally the color was dull iron-black ; the 

fracture was perfectly conchoidal, and exhibited a velvet-black 
color, and a splendent vitreous lustre like obsidian ; it was very 

: brittle, and the fragments were perfectly opaque, even on the 
' Iges. The powder wasa dark reddish or clove-brown color, 

Solution with hydrochloric acid and a fragme 
- fine biue color, rapidly becoming of a dirty hue, ally cl 

ing to brown. On adding tincture of galls to the solution slightly 

acidulated with hydrochloric acid, the precipitate assumed a very 

Serres, Vol. XIV, No. 42.—Nov., 1852. 44 
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«bright orange-red color. The addition of tincture of galls to a 
solution which had been partly precipitated by hydrochloric 
acid, but was still feebly alkaline, gave a pure orange-colored 
precipitate, more dense than the last; the supernatant liquid 
blackened in the air; a strongly alkaline solution assumed a deep 
orange-brown color, but gave no precipitate. The precipitate in 
the slightly acid solution gave with ferrocyanid of potassium a 
bright reddish-fawn color, resembling persuccinate of iron. These 
reactions according to Rose are characteristic of niobic acid un- 
mixed with tungstic acid. The metallic acid from the Haddam 
columbite gave precisely similar reactions. 

The liquid filtered from the niobic acid, and holding in the 
form of sulphates, the soluble portions of the mineral, gave no 
precipitate with sulphuretted hydrogen ; it was boiled witha few 
rops of nitric acid, and mixed with ammonia, which gave an 

orange-fawn colored precipitate, that became black on the addi- 
tion of hydrosulphate of ammonia; the filtrate was not affected 
by phosphate of soda. The precipitate was dissolved in hydro- 
chloric acid, boiled with some nitric acid, and again precipitated 
by ammonia; the filtrate was not disturbed by hydrosulphate of 
ammonia. e orange colored precipitate was now digested 
with a solution of carbonate of ammonia, which dissolved a por- 
tion and assumed a yellow color; on filtering and boiling the am- 
moniacal solution, a yellowish matter separated, which was dis- 
solved by dilute hydrochloric acid, and thrown down by ammo- 
nia as a lemon-yellow flocculent precipitate, which became green- 
ish-black on ignition, and gave before the blowpipe the reactions 
of oryd of uranium. With microcosmic salt in the outer flame 
it yielded a yellowish-green glass, which became bright green 
in the inner flame, and on cooling remained emerald-green and 
transparent. 

The portion not dissolved by the carbonate of ammonia was 
dried and ignited ; it dissolved in hydrochloric acid with an evo- 
lution of chlorine. Oxalic acid being added to the solution, @ 
pale rose-red granular precipitate fell; ammonia was now a 
in slight excess, and a farther portion of oxalic acid to restore the 
acid reaction. After some hours, the precipitate was collected, 
washed, and ignited; it was fawn colored, and readily soluble m 
nitric acid diluted with fifty parts of water. The concentrated | 

nitric solution gave with sulphate of potash a small portion of a 
crystalline double salt, insoluble in a solution of the sulphate, and 
the oxalic solution gave a minute portion of a similar precipitate. 
The two being united, were dissolved in boiling water, and de- 
composed by potash; the precipitate was chesnut colored after 
ignition, and was partially soluble in dilute nitric acid, leaving 
chesnut-brown residue. ‘These characters indicate oryd of cervum 
mixed probably with lanthanum and didymium. ‘The substance 
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precipitated with the cerium by oxalic acid, which was alsos 
thrown down by ammonia, was insoluble in potash, and but 
slightly soluble in solution of carbonate of ammonia, yielded no 
insoluble salt with sulphate of potash, and was soluble in dilute 
acids after ignition, was regarded as yttria, to which alone all 
these characteristics belong. The two filtrates from the double 
salt of cerium, containing yttria and a persalt of iron, were mix 
and precipitated by potash; the ignited precipitate dissolved in 
hydrochloric acid with a slight odor of chlorine, indicating a re- 
maining trace of ceric oxyd. Tartaric acid and ammonia in ex- 
cess having been added to the solution, the iron was thrown down 
as sulphuret, and on boiling the filtrate a white bulky precipitate 
fell; which carbonized on ignition, and finally left a whitish resi- 
due, readily soluble in hydrochloric acid with a slight evolution 
of chlorine, and yielding a solution which was copiously precipi- 
tated by ammonia, and left on spontaneous evaporation a crys- 
talline salt, which was not deliquescent. 
The quantitative analysis was performed upon 405 grammes 

of the mineral, which lost 001 grm. by ignition. It was decom- 
p by sulphuric acid, and the bases separated by the processes 
just described ; these are not exact, as yttria and oxyd of cerium 
are both somewhat soluble in an excess of solution of carbonate 

més gave the following results: 

ES ee 
Peroxyd of uranium, .- . 069 = cs 
Protoxyd of iron, = oe ‘11 Yttria, . : tM ny a "395 Oxyds of cerium, ete., ’ NL. = QA 
Loss on ignition, . - + 
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This analysis agrees very closely with the results obtained by 
Perez under the direction of Rose, from the samarskite or urano- 
tantalite of the Ilmen mountains; this according to Rose, is iden- 
tical with the yttro-ilmenite of Hermann, which the latter con- | 
ceives to contain a new metallic acid called ilmenic acid, associated 
with titanic acid, yttria, oxyd of iron, and a little uranium. The 
samarskite of North Carolina resembles Hermann’s mineral in con- 
taining oxyd of cerium, which is not indicated in the analyses of 
Perez, but the presence of titanic acid could not be detected, and 

the metallic acid present has been already shown to have the 
characters assigned by Rose to niobic acid. Rose has proved 
that the ilmenic acid of Hermann is the niobic contaminated 
with a little tungstic acid. 

Rutherfordite.—Under this name Prof. C. U. Shepard has de- 
scribed as a new species, a mineral which is found with samars- 
kite, rutile, brookite, zircon and monazite, in the gold washings 
of Rutherford County, North Carolina. A small fragment of 
‘273 grammes weight, given me by Prof. Shepard, has enabled 
me to make a partial examination of the proposed species. It 

as a rounded pebble, iron-black exteriorly, and not at first sight 
distinguishable from the samarskite; it yields to the knife with 
difficulty, and has a hardness probably of 5:5; its specific gravity 
is 5°55 (558-5°69, Shepard.). The fracture is perfectly con- 
choidal, and the lustre vitreo-resinous, shining ; the color of the 
resh surface is blackish-brown; thin fragments however are 
trauslucent, and transmit a smoky orange-brown light. This 
mineral is very brittle, and its streak and powder are of a yellow- 
ish-brown approaching to fawn color, and completely earthy in 
appearance ; by the streak and by its translucency, rutherfordite 
is readily distinguished from samarskite, which it otherwise 
closely resembles, Exposed to heat ina glass tube, it decrepi- 
tates slightly and gives off a little water; the mineral on cooling 
is dark yellowish-brown with a resinous adamantine lustre, in ap- 
pearance resembling some varieties of blende. 

A portion of the pulverized mineral weighing ‘164 grammes, 
which had not been artificially dried, lost by strong ignition over 
a spirit-lamp ‘003 grammes, and assumed a light cinnamon-brown 
color; no glow was observed during the process. It was decom- 
posed by prolonged boiling with concentrated sulphuric acid, and 
was then completely soluble in a large volume of warm water. 
The clear solution became turbid on boiling, and threw down @ 
white precipitate, which adhered in part to the surface of the 
glass vessel, but was completely dissolved by heated strong sul- 
phurie acid even after ignition, and was thrown down again by 
ammonia as a voluminous precipitate which glowed brilliantly 
when ignited. The solution gave with tincture of galls a deep 

. 
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reddish-brown precipitate; it was regarded as titanic acid. The 
amount precipitated by prolonged ebullition was ‘096 grammes 
=58'5 percent. ‘The filtrate gave with ammonia a small amount 
of reddish gelatinous precipitate, which contained a trace of oxyd 
of iron; it was examined without success for alumina, and gave 
with sulphate of potash no satisfactory evidence of the presence 
of oxyd of cerium; it was perhaps only titanic acid; the ammo- 
niacal filtrate gave about 10 per cent. of lime. An accident hav- 
Ing occurred at this stage of the process, I had no means of deter- 
mining whether there were present any other ingredients than 
hitanic acid and lime, but I hope for a farther supply of the min- 
eral which may enable me to complete its analysis. Meanwhile 
by its specific gravity, which is greater than that of perovskite or 
polymignite, it is distinguished from any titanate hitherto de- 
scribed, and is entitled’ to the rank of a distinct species. 
_ Prof. Shepard in his qualitative examination of the rutherford- 
ite, having separated a portion of titanic acid by boiling the sul- 
Phuric solution, added ammonia to the liquid and obtained a pre- 
Cipitate, which when redissolved in hydrochloric acid and mixed 
with a solution of sulphate of potash gave a very copious granu- 
lar precipitate, in which, from some characters, he suspected the 
Presence of oxyd of cerium, It is not improbable that this reac- 
tion arose from the presence of a peculiar form of titanic acid, 
which has never to my knowledge been described. | 
The sulphuric solution of ignited titanic acid is not affected by 

sulphate of potash, and the titanic acid precipitated by ammonia 

from this solution, and redissolved in hydrochloric acid, gives no 

_ Precipitate either with sulphuric acid or a solution of sulphate of 

potash. however the sulphuric solution is heated to boiling, 
80 as to precipitate a small portion of the titanic acid,’ that which 

remains dissolved is found to have acquired peculiar properties. 

If it is thrown down by ammonia, carefully washed and dis- 
solved in dilute hydrochloric acid, the solution is scarcely dis- 

turbed by ebullition, but the addition of a few drops of dilute 

sulphuric acid, a erystal of sulphate of potash, or any soluble sul- 

phate, in the cold, produces an immediate copious, white, floceu- 
ent precipitate, which includes almost all of the titanic acid pres- 

t may be washed with water, in which it is insoluble, and 

seems to contain but a trace of sulphuric acid; it is soluble 
to a considerable extent in heated dilute hydrochloric acid, from 

It is also somewhat solu- 

he hydrochloric solution of the ordinary form of titanic acid, 

assumes the same characters when heated to ebullition. 
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A solution of ilmenite in hydrochloric acid, effected at a gentle 
heat, contains the ordinary form of titanic acid, but that dissolved 
from sphene under similar cireumstanees, has the characters of 
the new modification. When the acid precipitated from this so- 

pose the sphene, the titanic acid is obtained in the ordinary form, 

and is converted into the new modification by diluting and boil- 
ing its solution. 

“his state of titanic acid corresponds perhaps to the soluble 
form of the metatitanic acid of Demoly, who has described under 
that name the insoluble form of titanic acid thrown down on 
boiling its sulphuric solution, and existing in salts as TisQs, cor-,. 
responding to an anhydrous monobasic acid. The real nature 
of this modified titanic acid, and the action of sulphuric acid in 
thus precipitating it from its solutions, are questions which I pro- 
se mine at the earliest opportunity. 
Montreal, C. E, July 4th, 1852, 

Arr. XXXIV.— Additional Notes of a Discussion of Tidal ott 
servations made in connection with the Coast Survey at Cat 
Island, Louisiana; by Prof. A. D. Bacwe, Superintendent 
U.S. Coast Survey.* 

In my communication on the subject of the tides at Cat Island, 
coast of Louisiana, at the New Haven meeting of the American 
Association,t I showed that I had succeeded in decomposing the 
curves of rise and fall into a diurnal and semidiurnal curve, which 
were nearly: curves of sines; the diurnal curve having its maxi- 
mum approximately nine hours in advance of the first maximum 
of the semidiurnal curve, and the interference of these two waves 
producing the tidal wave as observed. The comparison of the 
curves deduced from the observations for three months, and the 

computed curves of sines, was shown to be satisfactory. This 
comparison, made as before by averages of periods of a week 
combined into one general mean, has now been extended to the 
whole year, as shown in the subjoined table. By increasing the 
maximum ordinate of the diurnal curve 0:02 of a foot, whic 
will make the rise and fall agree more nearly with the average 
deduced from observation, we obtain, as shown in No. 2, a result- 
ing curve not differing in any ordinate more than a quarter of an 
inch from observation, and in which the positive and negative - 
errors nearly balance, and the mean error deduced by summing 
the square of the errors is little more than one-eighth of an inch. 

memset 
'* Read at the meeting of the American Association at Albany, and revised by. 

the author, for publication in the American Journal of Science. 
+ See this Jour., xii, 341. 
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TABLE No. L 

Showing the comparison of diurnal and semidiurnal deduced fi bservations, 

with curves of sines. Diagram No. 1. 

No. 1. No. 1. s No. 2. 

x FROM OBSERVATION. | FROM CALCULATION. bs FROM CALCULATION, | ¢ | 

2 a. ie 4 I on 

Er | F 8 ieogz| 2 | gs |e 
sere Le Vache ay |g | te eel a || ET ee 

3 FI ; Bs " 2s 
goi2} So h8e) 2) Fs Sa) Fe lee 28] Bs | 221 Fe 
Bele) SE 1 ot | 8 | SE ok S \Eoko| BE} se | 548 
om = —5 an =) a3 as qoBC e¢ a} S 
é = Bs oo | 2 eo oo “e aeoo| 55 23 2 

= a mn = a mn = ¢ = m | ee) 

ft. ft. ft. ft. ft. ft. ft. ft fi. ie Baz 

© |0'°00} 0:00} 0-00 jo°00} 0-00} 0°00 | O'00 | 0°00 0°00 | 0-00 

t | 17 |— 03 | +14 | +15)]— -04| “81 03 “15 “iI “02 

av }dr}= -06| -25 | -28|— -07] «21 |. *03 +29 a 9951 88 

3 | -44|— -08| -36 |} -4o/— - 32 | ‘03 “42 £ 02 

™ A) -511— -06| -45°| “50 “07 | “43 02 “St pe “44 ‘00 

Br Odi 309 | °53 F705 -04| -51 02 57 2 53 “00 

Mico Oo 75% ;4 46 ‘00 | +57 00 59 | & 5g |—-02 

7 | -56\+ -03| 59 | -55/+ -04| °59 00 oh 4 ‘61 | -"02 

Hi ee ‘06 | -57 | -50 -o7| °57 00 51 © 58 |--o1 

9 | 44 08 | -52 } -40 08| -48 | ‘03 42 I -5o 02 

10 | *31 06 | -37 | :28 07}. °35 or 2 D 56 biséo 

BS 17 °03-| +20 | +19 *04| +19 | .O1 | a "19 00 

12 | -00 00} -0o | -0o “00 | -00 00 “00 “00 ‘00 

i Nothing would be gained in closeness of representation of the 

result by displacing relatively the two tidal waves. It is only re- 

markable that in averages including the whole of the tides, even 

when most irregular, the results are so satisfactory. I have accord- 

‘ingly used the hypothesis of the representation of each wave by 

acurve of sines, deducing the maximum ordinate of computation 

from each observed ordinate. ‘These laborious computations were 

made by Alexander S. Wadsworth, Jr., sub-assistant of the Coast 

Survey, and by Mr. P. B. Hooe. They give tables of heights of 

diurnal and semidiurnal curve for each day of observation, 

which form the basis of the discussion of the heights. The next 

step after decomposing the curves of observation into diurnal and 

semidiurnal curves, is to discuss each separately to ascertain if 

they follow the laws deduced from them in regard to heights and 

times. 

1. Diurnal wave. Heights and times. 

If the diurnal curve is a curve of sines, then the ordinates found 

for each hour enable us to determine the value of the maximum 

or six-hour ordinate. Setting out from the mean line, then, we 

have for each day six determinations of the rise and fall above or 

below that line. Tables were computed from these, in which 

the daily curves were decomposed into their diurnal and semi- 

diurnal components. In making these tables, the very irregular 

tides have been in general omitted. These tables were arranged 

according to the moon’s declination, beginning and ending with 

the days on which the declination was zero, determining the 

maximum ordinate of each day from zero of declination. As the 
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irregular tides occur near the time of the moon’s passing the 

duced from a less number of observations than the others, and 
are therefore less reliable. The following table gives the average 
heights, with the number of days from which they have been 
educed. No advantage resulted from displacing the epoch of 

the moon’s declination relatively to the day of highest tide. 

TABLE No. IL (Diacram 2.) 

Showing the value of the maximum ordinates of the diurnal curve, on the several days 
from zero of declination of the moon to zero again, with the number of days from 
which the results are deduced. 

Days from zero! 
of declination, I | 2 34 :4)°5| 6) 9 8| 9| 10| 1 | 12 13| 14 

No. of observa-| 
tions, | eo 

i | 
EQ aay Heights. (0°33/0:33! 0-32! 0-41| 0-59) 0-65) 0-78) 0 87| 0-85) 0°77] 0-70] 0-58) 0°51 

Nat. sin. 2x : 
5 4 4 7-3 xy EQ Fad 4 Ks Ak In| O94) 

Ld + 

o. 2. 
for the diurnal inequality, namely, dh=C. sin 20’; in which dh is 
the difference in height of two consecutive high or low waters, 

of the moon. The following table contains the greatest heights _ 
of the diurnal curves during the several lunations of the year, 
with the values of the sun’s declination and of the moon’s dec- 
lination, grouped as described in the several columns. 

TABLE No. IIL (Dracram No. 3.) 
Showing the effect of change of sun’s declination on height. 

\Natural sine 2 sun’s declination. Bem’ phsong A csag san ek ey ~ diurnal curve. 

Greater than 70° eae ST 6 a en er ee 70 to 60 6 ‘577 a 60 to 40 6 “565 og 40 to 20 | 5 530 094 20 to 00 4 “550 074 

The effect of the change of parallax of the moon may be 
shown satisfactorily by grouping the values of the heights at the 
greatest southern declination of the moon, and for the greatest 
northern declination, for the year; comparing them for slightly 
varying declinations of the moon, for mean declinations of the 
sun, and for large variations of the parallax. The result is 
shown in the following table, and in Diagram No. 4. ee 

- 
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TABLE No. IV. * 

Showing the effect of change of moon’s parallax on height. 

Nuwmbes Mean sine2 |M’nsine 2sun’s|M’n parallax|M’n parallax|Mean height] Mean height 

of results, |™00’S declina-| declination both| correct. for | correct. for | for lesser | for greater 

4 * tion both series, series. 1 ies i parallax. parallax, st series, 2d series, 

| wh | 594 | 485 |. 529 659 | 074 | 

The parallax correction is taken as the cube of the parallax mul- 
tiplied by the sine of twice the moon’s declination. 

These are the principal variable terms in the formula derived 
by Mr. Lubbock, from Bernouilli’s theory of the tides, for the 
diurnal inequality, namely,* 

dh=B[A . sin 20. cos(y—)-+ sin 2 0’. cos ¥]; 

in which dh is the difference in height of the morning and even- 

ing tide, B and A are constant coefficients, 6’ is the moon’s de- 
clination and 6 the sun’s; y is a small variable to be added to the 
mean lunitidal interval to give the interval corresponding to the 
moon’s age, and g is the hour angle of the moon at the time of 
transit. ‘The second term, introducing the parallax of the moon, 
would be : 

43 : 

mt. sin 20 ;t 

TABLE No. V. 

Showing the value of coefficients deduced fr 
and mi minimum of sw 

om maximum sine twice moon’s declination 

n’s, and vice versa; neglecting variations due to 

cos (\v—¢) and cos. 

First six months, lhceucees< 
Second six months, ...... 

e yea pe eee ee eee ee 

As each day’s results are referred to the mean level of the day, 

and the mean of the low and high waters 1s taken as giving the 

height of the diurnal tide, the constant from the mean level of 

the whole should not appear in the values. In beginning these 

* Transactions al Society of London, 1836, p. 223. 

+ Lubbock’s dbo x the Tides, London, 1839. 

Szoonp Sxrizs, Vol. XIV, No. 42,—Noy., 1852. 5 
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researches, I did not suppose that small differences would come 
out of them such as have been deduced. The reference to the 
level of each day compensated in a degree for the effect of an 
entire raising or depressing of the water by the wind’s action. 

The results promising success, the coefficients were deduced 
by the method of least squares for the first, and then for the sec- 
ond six months, and finally for the whole year. These laborious 
computations were made with much skill by Mr. W. W. Gordon, 
of the Coast Survey. The result for the second six months, in 
reference to the coefficient of the term of the sun’s declination, 
is discrepant from the final result ; but as the coefficients for the 
whole year were used, after endeavoring to trace the errors, if 
any, without immediate results, it was not pursued further. 

TABLE No. VL 

Coefficients of cos(p-), deduced from the method of least squares. 

| | B. cos. | B.A. cos ()-9). 
‘| First six months, ........ 1°00 02 

Second six months, ...... 0-90 060 
WO YORE, ois ico ci os 0:96 0-24 

The sum of the positive and negative quantities balance, and 
rather better by the use of the coefficients from the first method, 
which differs chiefly in the coefficient of the sun’s action. 

The coefficient of the first term of dh is Bx(A), and of the 
second term B; and it will be seen hereafter in discussing the 
semidiurnal tide, that (A) is 0:36, which, with B=0-96, gives 
x(A)=0°34. 
A set of tables was next made, containing the values of the two 

terms of the formula for each day. To these was subsequently 

applied the small correction for the parallax from the term pr? 

and the terms, being summed, were compared with the observed 
maximum ordinate, and the difference in the final column of the 

the theory may be followed much more closely by the 
than I had at first supposed. 
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The accordance of observation and theory, after the corrections 
have been applied, is as good as the accidental errors of the sepa- 
rate results render necessary ; as will be seen from the results for 
July given in the annexed table, and for July and part of August 
as given in Diagram No. 5: but as the averages seemed to indi- 
cate that the residuals would show the laws of the phenomena, I 
discussed them further. — 

TABLE No. VIL 
Showing the value of maximum ordinates of the diurnal curve, computed from the 

moon's declination and parallax, and from the suns declination, compared with 

ordinates from observation, for the month of July. 

PART OF A TABLE FOR THE YEAR. 

; : a 
ae oe 096 . = sin 22” 0-26 . sin 20. 

July 1 1°43 66 "19 -60 

2 “93 5 "19 17 

3 -96 3 "19 43 

4 75 33 "19 26 
5 “62 22 ‘19 17 

6 37 08 19 10 

7 “30 14 2 12 

8 -36 14 ie 03 

9 ‘32 25 “18 0g 

10 +52 34 +18 ol 

II “65 42 18 07 

12 75 “47 18 15 

13 54 18 ‘ 

14 78 5a 18 10 

15 73 -53 18 02 

16 -62 55 “18 —I10 

4 $8 “53 a7 "19 
I : -48 17 29 

19 & +40 ‘iy 06 

20 52 “15 <e7. "20 

ar 57 “00 a *40 

22 41 02 a7 *22 

23 56 *33 ay "07 

24 65 45 1 "05 

25 -61 55 “1 — 08 
26 77 63 rf “00 

29 +90 65 “xe *12 

28 -86 65 s en 
2 F 76 wh . 

30 os 48 “af ‘27 

31 ‘69 -37 ‘I 18 

age, and the averages taken for the separate hours. 

of these tables is given in that an 

for each six months and for the year. 
for the half year, to show that the same law is deducible, not- 

Withstanding the irregularities of the individual results, from the 

observations for each six months. 

; 
: 
? 

: 
i 
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TABLE No. VIIL Dracram No. 6. 

Showing the — from the comparison of computed and observed ordinates of 
* 

iurnal curves, classed according to the ages of the moon 

Hours of moon’s | RESIDUALS. 

transit. First six months, Second six months, Mean, 

of “33 “aa 
134 “17 “32 13 
2g “y “15 15 

3 “ “12 “13 

43 - “00 -08 

58 “of —o3 "02 

64 » -of —-03 “OI 

74 me —02 +63 
84 13 “04 08 
93 “32 “33 12 

104 "09 “14 “II 

tig “19 “14 16 

These residuals, instead of following the law of cos(w—¢), fol- 
low that of cos(2y — 2), or that of the semidiurnal curve. 

Before examining this result, which is shown in Diagram 6, I 
ss to the residual which results from carrying on the former 

table to 233 hours; which was in fact the form of the table be- 
fore the development of the law of variation showed that the term 
for 123 hours belonged to 04, instead of 114, with which it would 
agree if the law of cos(w—@) were followed. The following 
8 contains the residuals in question, shown also in Diagram 

No. 7. 
TABLE No. IX. 

Showing residuals after deducting those following law of change of 

cos (2 — 29). 

Age of moon. Residuals, Reviduals. Mean. 

hours. feet, hours. feet. 

—°O7 234 . ~—--Ol 

14 —*02 224 —-Ol 
24 OI a1 OL 
3} 03 204 “03 
48 “00 194 "02 
54 : ‘Ol 184 “04 
64 05 175 -08 
74 “04 164 “09 
84 “OF 154 -o4 

“02 144 +00 
tos —°o3 134 -o3 
114 -o3 124 -06 

Mean.... *o3 

The existence in the first residuals of the law belonging to the 
semidiurnal curve indicates that the separation of the two curves 
(diurnal and semidiurnal) is not complete, as indeed the hypothe- 
sis of a constant difference in time between the recurrence of the 

two maxima requires. Before undertaking to modify this hy- 
pothesis, I proceed to inquire whether these numbers would re- 



Prof. A. D. Bache on Tidal Observations. 353 

Maximum ordinates of the semidiurnal curve of 0-07 feet. 
Classifying the corrections according to the moon’s age, though 

they are irregular, it is apparent that there were entangled in the 
Values of the former computed maximum ordinates, heights which 
belonged to the semidiurnal curve. The table of correction for 
the two periods of six months, and for the year, is given below. 

TABLE No. X. 

Showing the difference of maximum. ordinates of diurnal curves, as computed by the 
last method of groups, and by that first applied. 

Time of moon’s Correction of maximum ordinates diurnal curve. 

—— First 6. months. Second 6 ths. an of year. 

hours, feet. feet. eet. 

i 10 — ree 
I 03 +03 

34 ee —02 —05 
—:08 — — ‘08 

4 —-08 sp. —-08 

5 —:03 -"0 - 04 
—"02 —'O2 —'0O2 

a re ae Fo +-o1 ‘02 or 

—05 ='o3 — 04 

103 ian —‘03 —-o5 

ee —-03 ~-04 — 703 

A consideration of the general formula for the height indicates 
4 second correction. The height of high water, as given by the 
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formula is not the sum of the two greatest heights of the diurnal 
and semidiurnal tides. The hypothesis of the interference of 
the two waves makes the high water the sum of two ordinates 
(neither of which is the maximum), depending upon the laws of 
increase and decrease of the curves respectively, and of the rela- 
tive position of the two ordinates. The correction due to this 
cause is readily found. The part of it which belongs to the 
diurnal curve will be the difference between D and D. cos (¢-E); 
where E, according to the hypothesis of the interference of the 
two waves, is 9 hours; and ¢ is the value for the maximum ordin- 
ate of the compound curve, namely (Proc. Amer. Assoc. Cam- 
bridge Meeting, page 289), 

cosec ¢ — sec f= Sia th 
~~ Dis * 

This value of ¢, containing C (the maximum ordinate of the semi- 
diurnal curve), shows that the quantity will vary with the time 
of the moon’s transit, according to the half-monthly inequality of 
the height. Following the course which I have taken through- 
out this communication to give the resulting tables merely, I sub- 

join the corrections thus derived from the tables for D/4 from 

observation, the computed values of t, and of D.cos(t-E). The 
agreement of the general form of this correction with the theory 
is a new confirmation of the values of the quantities C and D, 
deduced from observation, which it contains. 

TABLE No. XI 
* 

Showing correction to height of the diurnal wave for difference of maximum ordinate, 
and of high water ordinate in compound curve. 

peariebenecite re; piste ed 
hours. feet, 

= *o3 
13 —-o5 
24 —='os 
33 —-*o4 

4s —'04 

54 —-"07 

64 un 

74 —-'O7 
83 —-06 

—-o05 
10g aia 

113 -+-of 

The correction furnished by the last two tables, and the cor 

on cone from the table, are given in Table No. 12 next 
owing. 

: 
ing. 
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TABLE No. XII. 

Showing residuals after correcting for new computations of ordinates, and difference 
: bet dinates, ween high water and maximum ordin 

os Cc ti f residual Residual. Corrected residual. 

hours. feet. feet. feet. 
4 It 22 “11 

14 — 02 a &: Il 
as — 08 “15 07 
34 —12 “13 ol 
44 ey -08 —'04 
54 peers "02 08 

—'I0 ‘OI —-08 

7 — ‘08 03 —'05 
8s —:05 03 
93 —‘09 12 03 

104 —-I0 Il ol 

iit —'‘07 16 09 

Mean... :017 

when the quantities were more considerable. Diagram No. 6 

shows this fact ; containing the curve of residuals from Tables 8 

nee in the form of the residuals affords 

the best evidence that the irregularities of the observations, and 

changes in the mode of computation, do not introduce errors of 

sufficient magnitude to mask the laws of the phenomena. I pr 

pose therefore to modify the original hypothesis, so as if possible 

to obliterate this form in the residual. 

Southern declinations, are shown in the next table ; 4 

were equal, the heights 

would not differ appreciably. _ 

TABLE No. XUL 

Showing the mean value of twice the moon’s declination, and th or resp ding 

mum satosobe for northern and southern declinations. 

Sine 26’. 

. 

THALC 

ye ' 

Maximum ordinate. 
eee ae eee Sine 23. | Maximum ordinate. 

Sas SE Le Le ee 

“410 621 531 
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Another question was, whether the residuals, of which Table 
No. 7 shows a part, contained any portion which varied with the 
moon’s declination. 'T’o test this, the residuals for six months were 
grouped according to the declinations, with the following result. 

TABLE No. XIV. 

Containing the residuals after subtracting the terms containing the sine of twice the 

n’s declination, and the sine of twice sun’s declination, from the macimum ine of twice the 
ordinates, grouped according to the values of the sine of twice the moon’s declination. 

| Average value of twice sine ’s declination 

er ee 0 to 20 | 20 to 35 | 35 to 45 | 45 to 55 | 55 to 70 

Average value, ...... “151 "147 | -169 | a a 

No. of observation, ..} (33) (27) (26) (44) (37) 

The result indicates that there is no such term remaining in the 
residual. 

Another question was, as to whether changing the epoch would 
improve the results. Several attempts of this kind were made at 

different stages of the work, but without any marked advantage. 

The average result for the year, as shown by comparing the dates 
of occurrence of the greatest and least maximum ordinate of the 
diurnal curve, and the greatest and least values of the term con- 

taining the moon’s declination, is shown in the next table. The 
comparison is made in two different ways: first, by the date of 
the greatest value of the ordinate shown in the table of maximum 
ordinates; and secondly, by the date shown by the highest pomt 
of the curve, which was traced to represent the observations. 

TABLE No, XV. 

Showing results of comparison of dates of occurrence of the greatest and least mazi- 
mum ordinate of the diurnal curve, and the greatest and least value Te PO 

i ination. taining the moon’s declina 

| DATE OF OCCURRENCE—AVERAGE IN DAYS. 

Maximum Maximum | Term embracing | Minimum | Minimum Term ribo 
ordinate ordinate sun and moon’s ordinate ordinate sun and 4 

from table. | from curve. declination. rom table. | from curve,  dectinatos 3 

15-4 16-1 16-0 16°5 Be ie are 

The times of occurrence of the maximum of the diurnal curve 

are, as I have already stated, connected by the hypothesis wit 

those of the semidiurnal curve. The times deducible from ie 

o more than this. Notwithstanding all these irregularities, it 

ble from the results. The average values follow those for the 
semidiurnal curve at the proper intervals. It will be practicable, 
therefore, to resume the examination of this part of the subject, 
which I accordingly purpose to do. 

< 
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2. Semidiurnal Curve. 

The results in relation to the semidiurnal curve have exceeded 
my anticipations. ‘The half-monthly inequality, both in height 
and time, is very well shown by the maximum ordinates deduced ; 
though the greatest value of the height is only 0-22 feet, and the 
Poialarition in the separate observed high waters fall upon hours 
instead of minutes. In the following table, the maximum ordin- 
ates obtained by the method of groups are used, and the small 
correction for the difference between maximum ‘and high water 

ordinates is omitted. The latter contains time of moon’s transit 
corresponding to observed height; and the height computed from 
the formula given by Mr. Lubbock as resulting from Bernouilli’s 
theory, and the difference between observation and theory. 

TABLE No. XVL 

Showing half-monthly inequality in height. 

Pe ce, o—G. 
oe S| Observed height. | Computed height. gre ef stag 

05 "990-4. 223 _— oe 

13 i -206 — ‘ol 

24 o "174 “025 
33 "147 "131 o16 

t 4g “132 087 045 

ages ae oe = =i : ‘047 "0 - 
73 "074 “087 gress 
83 ay “131 —o18 

93 “435 174 —*o3 

rod 133 -206 —*O7 
114 189 +223 — *034 

The greatest difference between observed and computed heights 

is 0-073, and the least difference 0-003; and the mean, without 

regard to sine, is 0-026. Diagram No. 8 shows the observed and 

computed curves of half-moutbly inequality of” heights. The 

average interval corresponds t 35m of the moon’s transit ; 

Which is therefore the zero point, or epoch of the half-monthly 

inequality in the interv. 
The interval wieieadne to the moon’s - “at 

transit at 3 30 is 11 45 

for 9 30 “ 13 05 

Diff is 1 20 

which, converted into are, is 20° 

Log tan 20° = log (ae 956107; 
1 

wince is nearly sins same as be obtained by in ae for Liv- 

“rime Vol. XIV, No, 42.—Noy., 1852. 
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erpool. The difference between the greatest and least heights is 
0 

(0:220—0:047)=0:173. andE= >,,, =0:238: © 

also the greatest height 0:220=D+(E) x(1+A)=D-+ ‘325; and 
D=—0:10. 

; (0-07480)2 1 5 Oe HO 

OS Wt. (h).... 6506. Meee 
For the half-monthly inequality of the intervals, we have 

(A)xsin2g — -0:364x sin2g | 
1+(A)Xcos2g  1+0°364X cos2q’ 

and in the heights, 
h=—0°10+(E) x(A) xX cos (2y —29)+(E)cos2y 
= — 0:10+0-087 x cos (2 y —2¢)+0-238 x cos 2 y. 

The following table contains the half-monthly inequality of 
times deduced from the observations, and computed from the for- 
mula for tang 2 y, and the comparison of observed and computed 

tang 2 y= 

quantities, 

TABLE No, XVII. 

OL 2 Dhl a) EY re Te a ead 7 Lf of L 3° a ere 2 2) 

Mean from observation 12h. 35m. - ee 

C. 0. "O-C. * ) 
Q wv From formula. From observation. + 7 

h. m h. m hm. h. m. m m. &G 
o 30 o 08 1237 12: st 04 ee 
E30 23 oe a3 1: : 
2230 36 <2 00 It 19 ss es 
3 30 42 tr 33 ti. 4 ry a 
4 30 38 1 57 12 03 Oe oe oe 
5 17 © eee 12 24 3 
6 30 ¢ age | £5.98 14 
7 38 1 Ws 13 09 04 
8 a 42 13-17 1029 10 
g 30 36 a3 siz 13 05 06 

10 30 52 43-05 133205 o7 
Ir 3o 08 12° 43 13° 65 ae? 

+74 \-—72 

125 35™ not being the exact mean of the observed times, the + 
and — differences do not balance exactly. 

Diagram No. 9 shows the observed and computed results. The 
greatest and least heights correspond with the average interval, as 
they should do by Bernouilli’s theory. : oe 

The average interval corresponds to 0223" nearly, showing that 
transit E should be used instead of transit F. eee 
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Arr. XXXV.—Review of Researches on the Physical Geogra- 
phy of the Alps, in relation to the phenomena of Glaciers, to 
Geology, Meteorology, and the Geography of Plants ;* by 
Hermann Scuiaeintwerr and Apotew ScuLacintweit.t 

several years. It is divisible into four chief parts:—1. Researches 
on Glaciers; 2. Geological Researches; 3. Meteorological Re- 
Searches; and 4. Researches on Botany and the Geography of 
Plants. ‘ 

The first part gives the researches on the important physical 
phenomena of the great ice-masses of the glaciers in seven chap- 
ters; treating particularly of the characters and properties of ice, 
of the highest portion of glaciers [firn-meer], of the topography 
of the glaciers, their structure, movement, oscillation, and waste. 

n 
relating to botanical researches, the manifold connection of 

_-* WéSetation with climatal conditions is considered ; and the effect 
: Of altitude in limiting vegetation, the periodic phenomena of 

Vegetation, the influence of altitude on the thickness of the an- 

ual rings in coniferous plants, and the peculiar conditions of the 

Vegetation of the Upper Alps, in the Upper Moll district, are com- 

ptised in four chapters. . — 
_ Among the numerons points of interest offered to the geologist 

in the chapters above enumerated, the glaciers, their formation, — 

slace. ‘The memoirt on the 

’ 

Motion, and effects, have a high pl é 

Physical Characters of Ice, by M. Hermann Schlagintweit, (pp. 

1~25,) shows that :—1. in their crystalline structure, glacier- and 

Water-ice, under the alternate influence of heat and cold, resolve 

themselves into quite identical forms:—2. the air-babbles enclosed 

in the ice especially participate in the formation of the crystals, 

and exert an influence on the form of all free surfaces :—3. the 

* Unt tox die physikalische Geographie der Alpen, u.s. w. Leipsic. 
ply i hee Se ‘G Bsccraphic plates and maps. 

mper. 8vo, pp. 600, With Barbie Sat hye 

- From t four. Gi ny Wy ate 

yer riginaliy oe Poggendorft’s Annal, Physik. u. Chem. 
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glaciers, and ice does not arise from the reflection of the firma- 
ment above, but is the peculiar color of water in a fixed condition; 
in the mean it is identical with a mixture 74-9 per cent. of Krem- 
ser-white [white-lead], 24:3 per cent. cobalt, and 0-8 per cent. of 
burnt ochre; being, therefore, always lighter than the blue of 

meer] is in general greater than that of the glacier belonging to 
it:—2. the altitude of the lowest places where “ firn” is met with 

more difficult to thaw, the older it is:—4. the region of the dust-snow avalanches [stau blawinen] commences above the limits 
of the forests, and continues downwards only in some cases to 
the “montane region :”—5, the marking of the “ firn-meer” by 
snow-disks [Schnee-ridchen] is only superficial, but it shows that 
even slightly inclined firn-seas are composed of much smaller 
basins :—6: the “ firn” or névé is generally laminated ; an annual 
layer is from 0-75 to 1 metre in depth :—7. with few exceptions, 
there are no glaciers on limestone; the most essential conditions 
for the formation of glaciers are wide basins and an underlying 
rock impenetrable to water. 

From the consideration of the general characters of ice and the 
different forms of the important snow and “ firn” beds that con- 
stitute the earliest conditions for the formation of glaciers, we are 
next led to the subject of the 

= 

* 

Topography of Glaciers proper. 
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The glaciers of the Alps are mostly assembled in extensive groups 
in the neighborhood of the most considerable elevations. Ac- 
cording to their extent and the regularity of their forms they have 
been divided into the first or second order of glaciers, or primary 
and secondary ; there is, however, a natural series of intermediate 
degrees. Those glacier groups that lie on the. declivities beside 
a larger one, constituting glaciers of the second order, as well as 
forming the sources of the larger glacier, have been also termed 
lateral glaciers. The glaciers of the first order, on account of 

w 
characters and external forms, illustrated with colored lithographic 

Sketches and numerous wood-cuts, their sources, and moraines, 

and observations on single and compound glaciers, the origin of 

rock- and firn-moraines, &c. The results arrived at are :—1. the 
formation of glaciers is a very general phenomenon in great 

Mountains, and is not only brought about by certain conditions 
of temperature and atmospheric moisture, but also by the peculiar 

formation of the valleys :—2. the least mean inclination of a 

acier is 3°; for glaciers of the first order 5° to 72 is the inclina- 

tion from their lower to their upper extremity, including their 

“firn-meer :”—3. in an alpine valley occupied by a glacier, the 
following conditions obtain: the glacier proper—hard ice; the 

Widely-extended “ firn-meer”—granular snow ; both are slightly 

inclined, and are intimately connected together. The sides of 

the surrounding mountains are covered with summit-ice and 

summit-snow [{Hocheis and Hérnerschnee, forms peculiar to very 

great elevations], which are really separated from the firn-meer 

y deep circular crevasses [‘ Bergschrunde” and “ Rimayes 

every larger glacier has several sources, the separations o 

which are marked by superficial lines of stones (stone-moraines), 

or by extended deposits of masses of ‘firn”-ice. — 

In chapter iv, (pp. 77-101) M. H. Schlagintweit describes the 
Intimate Structure of Glaciers, noticing the arrangement of the 

ines and bands on the surface and in the interior, also the dirt- 

, and the crevasses and ravines in the ice ; and in the fifth 

* ae 
be 
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chapter (pp. 104-124) he enters upon the subject of the Motion 
of Glaciers, describing his method of observation, and giving 
tabular views of the rate of motion of the Pasterze, Hintereis, 
and Vernagt glaciers, with notices of the alterations of velocity; 
influence of temperature and effect of the weather; relative 
velocities in a diagonal and straight line; lateral movement; an- 
nual movement; motion of secondary glaciers and of “ firn’- 
masses; and with remarks on the causes of the motion of gla- 
ciers, on the “sliding” theory ;* the theory of “infiltration” or 
“dilatation” ;+ the plasticity of glaciers; and the interstitial 
movability [verschiebbarkeit] of large masses of ice. It results 
from these observations, that :—1. in all glaciers the centre moves 
faster than the edges :—2. in the most regularly formed glaciers 
the rate of motion near the end is Jess than in the higher parts; 

but irregularities of the valley-bottom, depressions, or greater 
width of troughs, have considerable influence on the alterations 
of the velocity :—3. the maximum rate of motion occurs in the 
first summer months; the velocity in autumn in all glaciers is 
next to that of the mid-year :—4. a motion of 20—40 centimetres 

in twenty-four hours takes place locally in all extensive glaciers ; 

the absolute maximum hitherto obtained (by Prof. Forbes in 

the Glacier des Bois) amounts to 132 centim. a day :—64. 
direction of the progressive movement usually agrees very nearly 
with the direction of the length of the glacier, yet also, from 
local conditions, lateral deviations either towards the side or the 
centre may take place :—6. the smaller (and all secondary ) gla- 

- ° the underlying surface and by the vertical height of the ice, t 
both of which conditions the retarding influence of the friction 1s 
more or less due :—8, heat or considerable atmospheric pree!pita- 
tions hasten the motion, since, by the infiltration of the thaw- or 
rain-water into the ice-cavities, the absolute weight of the glacier 
is increased :—9. ihe rate of progressive movement is subject t0 
considerable retardation from the friction of the ice on the stp- 
porting surface ; the base, however, of the glacier is not usually 
1ce-bound. 

Chapter vi,t (pp. 125-146) treats of the “Oscillation” of Gla- 
ciers, that is, the alterations and fluctuations in the absolute bulk 

-— * Saussure, . Charpentier. ” ecccee ated 
_ $ This and the following chapter are also by M. Hermann Schlagintweit. 

as 
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of the glaciers,—1. dependent on fluctuations of temperature,— 
2. arising from accumulations of snow and the formation of mo- 

_ Yaines,—3. owing to the irregularity of the valley-bottoms, caus- 

ing irregular rates of progress in individual glaciers. ‘The Wast- 

ing of Glaciers is noticed in the seventh chapter (pp. 147-159), 
and the conclusions arrived at from researches on the distribution 

and quantity of the water, the terminal cavities of glaciers, the 
influence of superficial thawing, the measure of the waste, and 

the repair of the waste, are:—-]. the mass of ice becomes con- 

siderably diminished by thawing in the summer months; and the 

glacier-streams are fed in the winter by the continual supply from 

the gradual emptying of the canals and cavities in the ice :—2. 

the currents of air at the exits of the stream are the principal 

cause of the greater terminal cavities of the glaciers: their form- 

ation is favored by the presence of a second, contrary aperture :-— 

3. small bodies strewed singly over the surface favor the wasting 

away, but heaped up together in greater masses they hinder it, 

causing thereby a considerable increase of bulk in their neighbor- 

hood :—4, the yearly amount of waste is in a great part repaired 
d with its specific inclina- 

, arising from unequal 

ter on 
written by MM. Schlagintweit conjointly. Their method of de- 

for corresponding observations » 

are first noticed, and the authors i 

determinations are enumerated. 
the elaborate Table of Altitudes that succeeds. 

prises 191 determinations in topographical arrangement, from 
t which we extract some of the most important. 

Meters. Altitude. Paris feet. 
Namber of the Table. 

I. Northern limestone Alps. 

BP Ma LN ASUS A ces S167T > is 1597-0 

54. Lavatschjoch, .....s+esseee sere ee eeee ee 20844: “sa dais 6416'8 

Il. Central Alps. Tauern. 
70. “Firn-meer” of the Pasterze glacier on the 

Todtenlécher, .......-+228+ eee et? 885890 .eeeee 103402 

Johannishiitte (where MM, Schlagintweit re- 

sided some months), .-+.---++++320*" ACC 2.025 75811 

92. Heiligenblut, .........-:eeesee er se eset ee ae 4004-4 

$403; Salmshihe, ...v. oss. .s 05 sees bee ee eee Wiis ves 8222°8 

104, . Salmshiitte, ...ié.a+.eeecetserstrc tt’ 27208 ase 84036 

105. Firn-line on the Leitergletscher, ..++-++** ORIOL ch enws 8660°4 

= Wier? SP RACE Pete e 1871... e- 9813-1 
: RO ee 10432°3 
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No. of the Table. Meters. Altitude, Paris feet. 
108. Grossglockner, First Peak,} ...........-. SOUG8! Coens 120884 

; . eoond Beak 2X 94 S406) eA 121582 

116. Summit of the Racher, 83650. acesae 103616 
117. Summit of the Wasserradkopf,.........- $1906, one nc 98 

III. Central Alps. The Oetz Valley Group. 

134. Vent, LSS 18 ice Sceugee 57914 

eee ey ce as we oe Ge 8 0 Li Ge: 2 + «saa 5504-2 

149. Similaun, 23. BOTRS ee 11135°4 
150. Wildspitze, Sh dae Serbeie chutes «pes eters $1320 Sa 114891 

151. Vernagt glacier, the lowest part of the,... 21000 ...... 6464'8 

IV. Pass between the Eisack and Oetz Valleys. 
170. - Jaufenhaus, 1969°9:2.044 2 60642 
177. Timbls, Sui BOVEY sms nde 7782°6 

VY. Southern Declivities. 
185. Sources of the Drau, ... 1SC8B < cacwsak 41978 
190. MiihIbach, ........... a) 5 Weer es 23182 

The above is accompanied by an appendix on the Grossglock-' 

ner Peaks. Some remarks upon, and a tabulated view of, the 
altitudes of twenty-eight of the most important of the Alpine 

pter. 

Chapter ix, pp. 198-221, by M. Adolph Schlagintweit, on the 
Formation of Valleys and the Form of the Mountain-chains of 

l 

a moderately elevated plateau, intersected by a few narrow val- 
leys, or whether, as in the case of the Alps, it forms a series 
narrrow, lofty, barren summits, between which expanded valleys 

pass in all directions. : 
Valleys have been sometimes regarded as almost exclusively 

the effect of vehement floods and torrents; but in later times 

clivity of the valley, and that all valleys have their origin 10 the 
serpentine windings of submarine currents; whilst by Pallas, 
Saussure, and Werner, diluvial floods, and erosion by streams 

and by atmospheric precipitations, were regarded as partial causes 
3 eee eo 

+ of = meed of reckoning used by the authors in en bee eso 
ample t of the Grossglockner) is given at page 166. notices of the UI0™ 
— e were origi comm 
abrbuch d. d. K. K. Geologischen Reichstanstalt, 1850, p. 125. 



On the Physical Geography of the Alps. 365 

stands how the great valleys excavated by rivers continually 
eroding strata more or less soft and destructible are distinguishable 
from the ramifying valleys of elevated districts, which are some- 
times widened out into basins and sometimes struggle through 
narrow ravines. In the latter, mountain masses of ever varying 
profile rise on both sides many thousand feet high, whilst in the 
former case, above the slopes on either side, we meet with nearly 
horizontal plateaux, but slightly raised above the valleys. 

he Alps, on account of the vast mass of the mountains and 

the various inclinations and summits, it becomes very difficult to 

distinguish definite “groups” and their laws. Vegetation, also, 
and culture, and especially the products of weathering, obscure 

the original form of the district.. To correct the errors arising 

tom hence it is highly desirable to examine these valleys at in- 

tervals more or less extended, as we were enabled to do in the 

_ Tavern Alps and in the Oetz Valley. 
The following researches have especial reference to the crys- 

talline slates of the Upper Alps; we did not, however, omit to 

study the characteristic phenomena of the limestone Alps. And 

in this we have sought, by our determinations of height, by the 

comparison of inclinations, and by the execution of numerous 

profiles, to preserve assured data which may serve to give accu- 

rate and well-defined ideas of the characteristic forms. Such 

Special researches are not without value for the general questions 

of geology. L. von Buch, in his well-known “ Researe es on 

Granite and Gneiss,”’ has shown how intimately their external 

orms are connected with the most important processes that have 
e. 

asin-shaped. Valleys in the Alps.—tna considering the char- 

acteristic forms of the Alpine valleys, much importance is to be 

attached to their upper extremities. Here are found peculiar ba- 

sin-like cavities, which are sometimes occupied by the great Firn- 

meers, so essential to the existence of glaciers. Such a cavity is 

up of slight inequalities, are well qualified to exhibit more clearly 

character of these circular cavities ; and only interfere with 

% Compare Voigt on the Formation of Valleys, 1791. 

t ne ae de Géognusie, i, 1819. 

¢ Abhand. d. Acad. Berlin far 1842. 

Srcoxp Series, Vol. XIV, No. 42.—Nov., 1852. 
47 
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the general features so far as to cause the crests surrounding the 
basins to appear as naked mountains of snow and ice, while by 
closer examination they are found to be regular rock-ridges. 
These differ considerably in relative elevation; particularly in 
the hindmost, highest parts, it is often so slight, that only some 
grotesque, jagged pinnacles form the boundary of the basin; 
their base is for the most part hidden by the “ firn,” but their 
outline is more or less recognizable by means of the bedding of 
the é‘firn” and the direction of its crevasses. We have also, at 
rather lower altitudes, altogether similar forms not covered by 
snow, which may be compared with them. hey are pretty 
clearly distinguishable from the peculiar “ Kessel-” [cauldron-like] 
valleys, in which the lines of inclination must converge towards 
acentral point. In the Alpine basins [Mulden] there is evidently 
a decided inclination towards the middle in the direction of the 
transverse axis of the two sides; and we can trace more or less 
clearly a kind of central axis downward throughout the whole 
basin. These lines, however, together with the whole basin, 
have a very constant inclination towards its front entrance. In 

very considerable; the largest, among which the firnmeers are 
especially to be remarked, attain to half a square mile [German] 
and more. 

Behind and at the sides they are enclosed by. crests that sur- 
round them in the form of the segment of a circle, subject of 
course to much irregularity. Forwards they pass into narrow, 
extended valleys; the: transition being either gradual, or, aS In 
most cases, rather sudden. ‘his narrow valley or dell [Thalenge] 
Opens into a second open basin, having very often a breadth of 
2000 to 3000 feet [French]. This continual succession of wide 
basins and narrow dells is very conspicuous in all the transverse 
valleys of the Alps, and has already been noticed in the valleys 
of the Aar, Linth, Reuss, Gastein, é&c., by Saussure, L. von Buch, 
Escher, Studer, and others. Similar basins and circus-valleys 
are found in all the Alpine ranges, and in the Pyrenees, the Jura, 
and other mountains, and they have been noticed by Hutton and 
Playfair in England ; their examination, therefore, must have @ 
very general interest. sia 

ransverse Valleys.—Fully to exemplify these phenomena 
the author gives a copious detailed account of the following 
cross-valleys:—1. The Oetzthal, with its seven basins, illustrated 
by a woodcut profile. 'This is described (p. 201) as opening int 
the longitudinal valley of the Inn, five or six miles [German] 
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above Inspruck, by a narrow gap in the mica-schist mountains of 
the right bank. The great volume of the water of the Oetz 
alone shows that there exists an extensive valley behind this nar-_ 
row cleft. The valley is composed of a series of great basins; 
the mountains, retreating mostly on both sides and less frequently 
merely on one side, enclose wide level valley-bottoms. These 
basins are connected in two ways; either, from a sudden subsi- 
dence or depression of the floor of the valley, a high precipice 
divides them, or there occurs a longer interruption by means of 
aravine. The last is here more common, whilst we find the 
sudden depressions more developed in the Tauern Alps. 2. he 
Mallthal and its three basins, with a profile; and 3. The Fusch- 
thal, with its three basins. The interesting basins of the Gas- 
tein, noticed by Von Buch, are also described (p. 207). 

_ Longitudinal Valleys.—T hese long-valleys are very numerous 
in the Alps, and possess 2 similar alternation of basins and ravines 

as that so constant in the transverse valleys. This character 

however suffers certain modifications, owing to the great longi- 

tudinal extension and the less height and inclination of the former. 

Special examples of their most important phenomena are given 

in detailed descriptions of the longitudinal valleys of the Drau 

Rienz, which, properly speaking, form one great valley (the 

Pusterthal ) dividing the long chain of the crystalline slates in the 

Tauern Alps from the southern limestone Alps. 

posed : 2. wind 
parallel lines. The long valleys ee these “‘groups” an 

irections. e ce take very various direction th, 0.she. two Arins of the 

Etsch Valley, and many others. spe 
They meet the most part reducible to two divisions. The 

he transverse valieys. ‘The water- 

eys is sometimes formed by a b 

mountains and slopes gentl 
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the fall is here always more cousiderable. A fine example of this 
occurs in the valley of the Inn, the unusually broad plateau of 
which, at the Maloja Pass, descends towards the south with steep 
precipices. 

Longitudinal valleys of the second division commence as soon 
as they descend to a certain height and pass as broad depressions 
between parallel mountain-chains, which very often belong to 
different geological formations. The fall then becomes trifling ; 
the valley-bottoms are filled with beds of gravel; they are always 

broad, and often of great longitudinal extent, and are almost 

cations, and have attained historic celebrity ; in these cases t 
longitudinal valleys form the most important roads through the 
A uch narrow passes are frequently found when the valleys 
leave the Alpine districts and descend towards the northern oF 
southern plains, as in the case of the Porta Westphalica. In 
comparing the longitudinal and the transverse valleys, we fi 

portant, and to be very various in different districts. In a district 

where plateaux predominate, and which is intersected only by @ 
few valleys, these lateral valleys are but few and of a trifling ex~ 
tent. In the Alps, however, they are very numerous and have 
manifold peculiarities. A description of these, and of the Valleys 
of the Limestone Alps, succeeds. etre 

Forms of the Mountain-chains (p. 215).—T he division of the 
Alps into the “groups” [massifs], previously referred to, appears 
to be far more regular, both in an orographical and a geogn : 

their combinations, He finds, particularly in the larger “ groups” 
crystalline slates of the Central Alps, that two chief 1n- 
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clinations are distinguishable ; at their borders a series of greater 
mountains occur, which indicate the line of highest mean eleva- 
tion. Both of these declivities are usually intersected by large 
transverse valleys, parallel to one another aud at right angles to 
the line of the greatest altitude. On both of the other extremi- 
ties also of the “groups” are still smaller transverse valleys. Only 
ina tew of the “groups” does an entirely regular arrangement of 
the valleys occur ; since frequently, sometimes the one, and some- 
times the other system of cross-valleys preponderates. It is worthy 
of remark, that when the longitudinal axes of such “ gronps” 
extend from west to east, their slope to the south is for the most 
part unusually steep, while to the north it is but gradual. ‘This 

_ 18a repetition of the law that we found to obtain generally in the 
Alps; and as the northern plain clearly lies higher than the south- 
ern plain (of the Po), so also the longitudinal valleys in the south 
surround such “ groups” at lower altitudes, than those which sur- 
round them in the north. Other features of the monntain-chains, 
resulting from the transverse valleys, are also described, with ob- 
servations on the mean height of the passes, crests, and summits. 
Mountains and Summits (p. 217).—The mountains of the Alps 

are hot great isolated cones; they rather form portions of definite 

ndges, above the mean gor of which some of the cones emi- 
hently rise. It is only in their neighborhood that we can form a 
correct idea of this condition. Viewed from out of the deep val- 

leys, many of the mountains appear as vast independent pyra- 

mids; while, if we stand over against them on higher ground, 
_ this error is easily corrected, and we perceive that they are only 

portions of a long crest. Only at the extremities of a ridge are 

the mountains seen to stand out independently. 
In the limestone ranges the forms of the mountains are some- 

what different, since here the lower portions very often have steep 

Precipices to an extent that seldom occurs in the crystalline slates. 

At the rear of these precipices are level spaces, above which the 

Summits rise with only gradual ascent. 
the contours of the highest peaks, weathering and erosion 

by hydrometric operations certainly exercise consi erable influ- 

feet (French) above the surrounding parts. The latter are, in all 

probability, connected with the original formation of the moun- 

tain, and not resulting from the disintegrating of the atmosphere ; 
ad the power to remove 

extensive beds of hard rock from around an isolated peak, the 

latter itself ought also to have entirely disappeared long since, as 

lt offers for these operations a proportionally far greater surface 
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than a ridge. Although the limestone mountains are in general 
less peaked, in comparison, yet, on account of their destructibility, 
and by the removal of the softer materials, gypsum and clay, they 
sometimes assume very curious forms. Their pinnacles (needles, 
teeth), owing to the continual disintegration, fall in great masses, 
and cause the devastation so much dreaded in their vicinity.* 

In treating of the Causes of the present forms of the Valleys 
and Mountain-chains, it is stated, that both erosion by means of 
rivers and the disintegrating effects of the atmosphere and its pre- 
cipitations, can be considered as having only subordinate influ- 
ence on the formation of the Alpine districts. How (it is asked) 
is it possible for erosion to have effected such equal declivities, 
not only of the valleys, but also of the mountain ranges, an 
such a frequent regularity in the distribution of elevations? How 
could it be possible for an Alpine valley to be excavated by such 
means from the summit of Mont Blanc down to the depth of 
3000 feet (French) ? 

With regard to the sudden expansion of the basins, character- 
izing the transverse valleys of the Alps, it is stated (p. 200), that 
this could not have been the result of violent outbursts of water ; 
it not being possible for water to have collected in great masses 
where no dam was present to restrain it; and, if a dam had once 
existed, it could only have been cut through by a deep gap, and 
not removed entirely, without a trace being left through its whole 
extent. And at page 207, in considering how far great local col- 
lections of water may have been concerned in the formation of 
these valleys, the author observes, that were their figure due to . 
this form of aqueous agency, they must be regarded as cauldron- 

shaped cavities, that gradually became filled with débris, and now 
offer levelled surfaces. But this view is decidedly opposed not 
only by the fact of the very frequent protrusion of the underly- 
ing rock, but by the usual occurrence of the rock-surface at the 
slight depth of 10-12 feet (French ) beneath the superficial gravel. 
That the basin- or trough-like forms especially, that is, the re- 
treating of the sides of the valley on both sides, cannot have been 
effected by the presence of a lake, is sufficiently clear. We 
should otherwise confound the effect with the cause. ‘The ques~ 
tion, whether collections of water have generally occupied these 
cavities, is easily answered in most cases. We usually find —_ 
smaller gravel-beds, that by their equal distribution are decidedly 
shown to have been deposited in standing waters. The inequall- 
ties of the valley-bottoms may, indeed, in many cases be suilicie 
cause for this; but sometimes (for example, near Lengenfeld the 

orm of the ravine immediately following, and the depth © the 
erosion of the river-channel, show that here a stopping of the 

' * A notable example occurs in the case of the Diablerets near Bex. ,' 
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water-course had taken place. At all events, this kind of aqueous 
operation was only subordinate, and more deeply lying causes for 
the forms of these cavities must be sought for in the configura- 
tion of the whole district, and in the original mode of the forma- 
lion of the valleys. This is the more evident when we consider 
that many such basins are separated by precipitous depressions 
only, similar to terrace-like declivities, where there has been a 
perfect absence of any dams for the collection or restraint of water. 

In the longitudinal valleys, on reaching which the Alpine 
streams have already lost much of their force, considerable beds 
of gravel occur (p. 212), which have been cut through by the 
rivers. Here again river-erosion always appears of slight impor- 
tance in relation to the extent of these valleys. At the terminal 

Would have taken the shortest and straightest passage. It fre- 

quently happens also that a valley cuts through a lofty mountain 

nomena in the course of the Rhone 
The author considers, therefore, that although. ranmng ~ 

and atmospheric influences effect important changes In the earth’s 

Surface,* yet these operations have not been sufficient to give rise 

to the extensive series of Alpine valleys. — 

The real causes of the origin of these valleys appear to lie in 

associated with certain sinkings. 

The great basins found at the extremities of the valleys and - 

their wider developments, and repeated on a smaller scale on the 

or withdrawal [zuriick weichen |] of the masses. We <—_ here 

to observe, that the study of the valley-formation of the Alps can 

® A series of observations on erosion and weathering is given in chapter xii, of 
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only be well followed out, in proportion as the general upcast of 
the strata approaches the perpendicular. For the strata often 

eserve over large tracts the same strike and dip, and are fre- 
quently cut through by a series of valleys without suffering any 
change. One might expect that in the great basin-like depres- 
sions the inclination of the strata would be in some degree altered. 
till we must consider that the uprise or tilting of the strata is 

unusualiy steep in the Alps; a partial withdrawal, therefore, may 
happen without any very striking disturbance of the inclination 
and the succession of strata, and is far more possible than under 
the conditions of horizontal stratification. Occasionally only are 
we led to notice very striking disturbance of the stratification, 
particularly in the limestone Alps, and there indeed, where the 
greatest irregularity of the valley-bottoms has been effected by 

tricts, and are altogether wanting in the central parts, where crys- 
talline slates abound and where the elevation is most regular. 

Chapter x. (pp. 222-234) contains M. Adolph Schlagintweit’s 
observations on the Geological formation of the Oetz Valley a 
the Tauern Range. In speaking of the Alps generally, the au- 

ite, are widely distributed, mad with great regularity, ‘aamaatioat 
the Alps, stretching from the Maritime Alps, in important moun- 
tain-“ groups,” to Mont Blanc, and continuing on to the eastern 

extremity of the Alps, where they suddenly disappear beneath 
the tertiary formations. The constituent rocks are very various. 
Gneiss and mica-schist ——- with manifold modifications ; ; 

geological formations with orographical conditions, and enu- 
meration of treatises on the structure of the Alps in general, an 
of the Oetz Valley in particular, our author proceeds to be in 
detail the geological constitution of the Oetz-thal “group ;” pre- 
mising, that the great regularity of elevation over so considerable 
an area, and the pretty equal distribution of the formations, are 
here very remarkable. In this extensive district no true granite 
is found. Gneiss, hornblende rock, and mica-slate are the most 
prevalent rocks; amongst these the last preponderates in extent, 
and indeed of itself composes the highest parts. Besides these, 
at the boundaries of the mountain-“ group” there are some nal- 
row ridges of grauwacke-like rocks of red sandstone and clay- 
slates; and at the northern limit towards the valley of the Inn 

there are tracts of limestone. The latter reach to inconsiderable 
heights Ne and evidently belong to the great limestone ranges 
in the north, separared by the Inn valley. These, together with 



On the Physical Geography of the Alps. 373 

the small beds of calc-tuff, often compose low terraces, behind 
which the crystalline rocks rise with steep ascents. Within the 
district under notice occur some isolated masses of limestone of 
considerable interest. Masses of gneiss, hornblende rock, and 
mica-schist, of different widths, form some not always very dis- 
tinct radiating groups, similar to such as are so frequently seen in 
the crystalline slates of the Western Alps. Detailed accounts of 
these rocks succeed ; after which we have the geology of the 
Tauern Alps in the Upper Moll district, preceded by a list of the 
geological authors who have treated of this Alpine “ group” (p. 
228 

The Tauern are a lofty chain of crystalline rocks, forming a 
part of the Rhztian Alps. Especially in the north of this range 
the Alps exhibit a great regularity, for here there succeeds a dis- 
trict of tolerably developed transition rocks, whereon the vast 
range of the northern limestone Alps in Salzburg and Bavaria are 
elevated. 
The composition of this extensive “group” is somewhat vari- 

ous. Gueiss and mica-schists predominate ; between these rocks 
occur great masses of chlorite:slates, of hornblende rock, of cal- 
eareous schists, and of calcareous mica-schists. Granite also and 
isolated patches of serpentine are found at many points. The 
geological characters of this district follow in considerable detail. 
-M. Adolph Schlagintweit, in chapter xi.* (pp. 235-273), dwells 
upon the Formation of Springs and their different Temperatures, 

and on the Geothermal conditions of different Alpine districts. 

He finds that :—1. In using the springs for the determination of 

the local temperatures of the earth, it is indispensable that, in 
arriving at comparable results, we direct our attention to the geo- 

logical formations and local conditions, on which the nature of 

the origin of springs is necessarily dependent ;—2. The origin of 

Springs is not only connected with the mode of stratification, but 

also, and that most intimately, with the general character of the 

tock formation ;—3. The fissures and porosity of limestone give 

tise to important. differences in the conditions attendant on this 

tock and on crystalline schists. In limestone the springs are rare, 

copious, and, coming through this rock from the higher districts, 

often issue with a much lower temperature than usually found in 

Springs flowing out at such a level;—4. The altitude at which 

the last springs can occur depends on the general elevation of the 

Mountain-mass; their distance from the mean altitude of the 

Summits and crests is greater in limestone ranges than in those of 

€rystalline schists of equal height. In Alpine ranges of similar 

geological formations this distance becomes far greater when they 

tise far above 9000 feet (French), where, owing to the formation 

Poggendorf’s Annal. der Physik u. Chemie. 

48 ~_ * Original icated to y communica 

Szconp Serres, Vol. XIV, No. 42—Nov., 1852. 
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of steep precipices and summits, and of massive snow-beds and 
glaciers, the depression of the limit of springs is, comparatively, 
very considerable ;—5. The diminution of the temperature in 
proportion to the altitude does not take place in an equal arith- 
metical or geometrical. progression. In the valleys it progresses 
more slowly than at the declivities and summits; and ceteris 
paribus advances more rapidly at higher elevations ;—6. Almost 
the same temperature is found at the limits of the growth of trees 
in the different Alpine ranges, although the altitude of this limit 
may itself somewhat vary. We may take 3°5° C. as the mean 
temperature. Immediately above the limit of arboreal growth we 
remark the most sudden diminution of the ground-temperature, 
and the most marked differences between the various springs ;— 
7. The springs in valleys are, at equal heights, warmer than those 
on the declivities and summits, and this is strikingly perceptible 
in the higher regions. In like manner, owing to the greater radi- 
ation from isolated rock-masses, a remarkable depression of the 
Famer sme ty takes place in the limestone Alps on the free 
eclivities towards the north ;—8. The minimum temperature of 

the highest springs in the Alps appears to be 0:8° C. ;—9. The 
height of the mountain-ranges has considerable influence on the 
ground-temperature. We find at equal altitudes above the sea- 
level the warmer springs where the mean elevation is greater ; the 
isogeothermal lines are thereby subjected to curvatures analogous 
to those of the lines of elevation in the district. 'These curva- 
tures are shown in a diagram representing a section of the Alps. 

The numerical results of the numerous observations (given in a 
tabulated form at pp. 269-273), made with reference to the tem- 

perature of the Alpine springs and the isogeothermal conditions 
of these mountains, are expressed in the accompanying table (see 
next e). 

The Changes effected on the earth’s surface by Erosion and 
Weathering are considered by M. Adolph Schlagintweit, in the 
twelfth chapter (pp. 274-316). The hydrographical conditions 
of the Alps are first insisted upon. The mass and annual distri- 

bution of the Alpine waters is noticed, also the determinations © 
the quantity of water flowing from glaciers, illustrated by a table. 
The temperatures of the Alpine lakes, springs, brooks, and rivers, 
the rapidity of flowing water, with a table, and the powers of 

suspension and solution exercised by the waters of the Alps, also 
accompanied by tables, are copiously treated of. With regard to 
the quantity of matter suspended in water, there is considerable 
Variation in different seasons of the year, and the quantity 18 

always considerably increased by heavy rains and falls of snow. 
It is important to notice the great quantity of matter suspen 
by glacier-streams. This is occasioned by the water, produced 

by the thawing of the surface, having no definite channel at the 
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carbonate of lime. A quantitative examination of the waters of 
two Alpine streams, made by M. Adolph Schlagintweit, is here 
given. 

1. The Moll at Heiligenblut. 2. The Oetz at Vent. 
378000 grammes of the grammes of the 

é water evaporated. water evaporated. 
Carbonate of lime, ..........%. 03182 018044 
Carbonate of magnesia, ........ 01334 000144 
BiG oe coe 0:2719 0°25170 
hlorid of potassium, ........ 
Santo t — oe 

3 Oxyd of iron, WOUCS TE oes ccs paxapeees 037728 
paaremnesa Ss a oe ne cee 01221 traces. 
Uris vo vedas Gis a traces traces. 

*# Sulphates, .. . traces. saagie 
_ Sand in suspension, ............ WUTSES fas ck 6s as ca ee oes 0°24888 

09882 102230 

Although both of these rivers rise in the crystalline slate range, 
and resemble each other in the mass of the substances held in 
solution, yet the above analyses show important differences in the 
individual constituents. This is particularly the case with the 
~carbenate of lime and carbonate of magnesia; the larger propor- 
tion of these in analysis No. 1, is due to the general distribution 
of carbonate of lime in all the rocks of the Upper Méll district, 
the composition and stratigraphical conditions of which are refer- 
red to in chapter x; whilst in the Oetz Valley only a few, quite 
isolated limestone masses occur. On the other hand, the greater 
proportion of oxyd of iron is present in analysis No. 2; and this 
is alWays an important product of weathering. The greater pro- 
portion of calcareous matter in the M@ll district is of much interest 
with respect to the series of observations on Alpine vegetation, 
given by the author in a subsequent chapter of this work. : 

The history of the hydrographical phenomena of the Alps is 
succeeded by observations on Erosion, having reference to the 
present effects of rivers as eroding agents, and their relation to the 
formation of valleys in general; the sudden emptying of large 
reservoirs of water; notices of the course of the great flood (from 
the bursting of the Vernagt Lake) in the year 1848, with a table, 
showing the remarkable differences between the time required 
for the passage through the valley of the great bulk of the flood- 

ieal properties of the earth and its composition, of the nature and 
properties of humus, aud of the influence of vegetation on the 
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formation of the earth; of the influence of glaciers on the de- 

struction of rocky materials, the formation of sand, the transport 

of shingle, land- and mountain-slips, and the movement of great 

masses of débris 

in the regular course of many rivers in transverse valleys is fre- 

quently between 7 and 11 Paris feet per second. Their velocity, - 

however, is at other places so considerable, that they have always 

force sufficient to move small shingle :—5. ‘The quantity of mat- 

ter held in suspension in glacier-brooks and all Alpine streams 1s 

usually very great, and exceedingly increases their eroding power: 

—6. By erosive action the bed of a river may be very deeply ex- 

cavated in the hard rock: such channels reach their utmost de-, 

Velopment in the more inclined ravines; they remain, however, 

washed down and deposited about at different places :—8. ‘T 

formation of earthy detrital. matter [Erdkrume] by mechanical 

disintegration and chemical decomposition of rocks, proceeds 
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transport of their moraine-masses, but also by giving rise to an 
immense quantity of fine sand, which can usually be carried far 
away by the rivers:—and lastly, 12. That the loosening of great 
masses of rock by the weather and water cause vast land- and 
mountain-slips ; and the streams traversing the bottoms of the lon- 
gitudinal valleys, owing to these fan-shaped, wide-spread masses 
of rubbish, are subject to frequent and considerable variations in 
their course. 

In concluding this notice, we must mention that in the suc- 
ceeding chapters, forming the 3rd and 4th Divisions of the work, 
several points closely connected with geognosy occur; especially 
on the comparison of the isothermal lines of the air with those 
of the earth, in chap. xiii, and on the connection of vegetation 

T. RB. di with geological conditions, in chap. xxi. 

‘Arr. XXXVI.—On the Reproduction and supposed E'ristence 
of Sexual Organs in the Higher Cryptogamous Planis ; by 
=k Henrrey, F.L.S.* 

Havine been prevented by the pressure of other engagements 

tigations. I was the more induced to devote the short time at 
my disposal to drawing up a summary of the state of knowledge 
of the reproduction of the higher flowerless plants, by the import- 
ance of the discoveries which have recently been made in this 
department, tending completely to change the general views 
which have hitherto been entertained by most botanists as to the 
extent to which sexuality exists in the vegetable kingdom, and in 
connection with other new facts relating to the Thallophytes, to 
indicate that the existence of two sexes is universal. 

Under the name of the higher Flowerless Plants, I include all 
those classes which are distinguished on the one hand from the 
Thallophytes or Cellular plants by the presence of a distinct stem 
bearing leaves, and on the other from the Monocotyledons and 
Dicotyledons by the absence of the organs constituting a true 
flower ; they are, the Hepatic, Musci, Equisetacee, Filices, Ly- 
copodiacez, Isoétacexe, and Marsileaceze or Rhizocarpee. 

On no subject has more discussion been maintained than on the 
existence of sexes among the Cryptogamous families. The dis- 

’ * From the Report of the British Assoc. for the Adva t of Science for 1851. 
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covery of the two kinds of organs, the antheridia and pistillidia, vf 
in the Mosses and Hepatice, and of the peculiar organs contain * » 
ing analogous spiral filaments in the Characez, were for a long... 
time the chief facts brought forward by those who supported the 
sexual hypothesis; and in the endeavor to carry out the view 
into the other tribes, a similar nature to that of the antheridia 
was attributed to most varied structures in the ferns and other 

nts. These attempts to find distinct sexual organs were in 

and spores; while Prof. Schleiden stated that he observed a fer- 

hilization of these supposed ovules by the smaller spores resemE 

Pollen-grains, and thus seemed to remove the ground for attribu- 

ting a fertilizing influence to the spiral filaments contained in the 

So-called antheridia of the Cryptogams. 

n this state the question remained until 1848, when Count 

Suminski+ published his observations on the germination of ferns, 

showing that the researches of Nageli had been imperfect, and 

that two kinds of organs are produced upon the pro-embryo of 

the ferns: one kind analogous to the antheridia, and the other to 

the pistillidia of mosses; from the latter of which the true fern 

Stem is produced, like the seta and capsule from the same organ 

in the mosses; further stating that he had actually observed a 

process of fertilization. Soon after this, M. G. Thuret} discov- 

ered antheridia like those of the ferns in the Exquisetacee® ; a- 

Seli§ had previously published, in opposition to Schleiden’s ob- 

Servations, an account of the production of spiral filaments from 

small spores of Pélularia, and finally M. Mettenius|| discov- 

ered them in the small spores of Isoétes. Thus they were shown 

* Linnean Transactions, vol. xvii. ‘ 
Entwickelungsgeschichte der Farrenkriuter. Berlin, 1848. 

Aun, des Sci. Nat., ser. 3, vol. xi, 1849. 

eitschrift fiir Wiss. Botanik, Heft 3. Zurich, 1646. 
Beitriige zur Botanik, Heft 1. Heidelberg, 1850. 

at — 

c - 
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to exist in all the families above enumerated, with the exception 
of the Lycopodiacee, in which they have recently been stated to 
exist by M. Hofmeister.* Before entering into a detailed account 
of their discoveries, it may be mentioned, that, besides their well- 
known occurrence in the Characeze, which most authors consider 
as Thallophytes, antheridia are stated by Nageli to exist in the 
Floridee, among the Alge; and peculiar bodies to which the 
same nature has been attributed, were recently discovered by M. 
Itzigsohn in the lichens; a discovery confirmed by Messrs. Tu- 
lasne, who state that analogous bodies exist in many fungi. Our 
knowledge of these latter points is, however, far less definite than 
that concerning the higher tribes, and I shall not include them in 
the following summary. 

ne of the most remarkable circumstances concerning the an- 
theridia of the leaf-bearing Cryptogams, is the very varied nature 
of the time and place of their development; so great indeed is 

this, that it is only their essential structure, and the production of 
the moving spiral filaments in particular, which warrants the as- 
sumption of their identity of function in the different families. 

ey In order to make these variations clearly comprehensible, it will 
“necessary to describe the characters exhibited in the germina- 

tion of the spores in each tribe, as it is only by this means that 
the important peculiarities of each case can be made evident. It 
will be most convenient to give a separate sketch of all that is 

known of the process of reproduction in each family, taking these 
2 separately and in succession; after this we shall be in a position 

© compare them together, and trace out their differences and 
analogies; the advantage of recalling all the essential facts to 
memory, will, I trust, serve as an apology for the introduction of 
much that is already familiar to most botanists. ; 

Mosses.—The antheridia of the mosses occur in the axils of 
the leaves or collected into a head, enclosed by numerous vatl- 
ously modified leaves, at the summit of the stem. ‘They are pro- 
duced either on the same heads as the pistillidia, or in distinct 
heads on the same individuals, such mosses being called mone- 
cious ; or the heads are found only on distinct individuals, such 
mosses being termed dicecious. The structure of the antheridium 
is exceedingly simple; it consists of an elongate, cylindrical or 

club-shaped sac, the walls of which are composed of a single 
layer of cells, united to form a delicate membrane. Within this 
sac are developed vast numbers of minute cellules, completely 
filling it, and, the sac bursting at its apex at a certain period, these 

vesicles are extruded. When the nearly perfect sacs are placed 
in water, the vesicles within appear to absorb water, and swell 0 
as to burst the sac of the antheridium, and often adhering to 
gether, they collectively appear to form masses larger than the 

* Flora, 1850, p. 700. 
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it becomes divided into two by a horizontal partition, the upper>* 

pert in some of the detail points. According to this author, the 

lower part of the pistillidium (the germen of Dr. Brown) begins 

to swell at a certain time, when a capsule is to be produced, be- 

coming filled with a quantity of what he terms “green granula- 

tions.” As soon as the thickness has become about that of the 

future seta, the cell-development in the horizontal direction ceases, 

and its activity is directed chiefly to the upper part, which begins 

to elongate rapidly in the direction of the main axis. ‘This elon- 

ro ® wet 2 S aq > S = =) Ss joo 8 — —_ @ = 3 Lax} of the cell-membrane enveloping t 

part is carried onwards as the calyptra; the lower part when any 

is left, remains as a little tubular process surrounding the seta. 

While the young fruit is being raised up by the growth of the 

Seta, the portion of the receptacle upon which the pistillidiam is 

borne, becomes developed inte a kind of collar, and at length into 

a sheath (the vaginula) surrounding the base of the seta which is 
a 

atticulated into it there. 

* Linnean Transactions, vol. xii. 

+ Recherches Anatomiques et Morphologiques sur les Mousses. Strasbourg, 1848. 

Szoonp Szrizs, Vol. XIV, No. 42.—Nov., 1862. 49 
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M. Hofmeister,* again, describes the details much in the same 
way as Mr. Valentine. He states that there exists at the point 
where the ‘style’ and ‘germen’ of the pistillidiam join, a cell, 
developed before the canal of the style has become opened. In 
those pistillidia which produce capsules this cell begins at a cer- 
tain period to exhibit very active increase; it becomes rapidly 
divided and subdivided by alternately directed oblique partitions 
into a somewhat spindle-shaped body formed of a row of large 
cells. Meanwhile the ceils at the base of the germen are also 
rapidly multiplied, and the lower part of the pistillidium is greatly 
increased in size. The spindle-shaped body continues to increase 
in length by the subdivision of its uppermost cell by oblique 
transverse walls, and the opposition which is offered by the upper 
concave surface of the cavity of the germen, causes the lower 
conical extremity of the spindle-shaped body to penetrate into the 

of cellular tissue at the base of the germen, a process which 
resembles the penetration of the embryo into the endosperm in 
the embryo-sac of certain flowering plants. The base of the 
spindle-shaped body, which is in fact the rudiment of the fruit, 
amperes reaches the base of the pistillidium, and penetrates even 
me distance into the tissue of the stem upon which this is 

seated. The growth of the upper part going on unceasingly, the 
walls of the germen are torn by a circular fissure and the upper 

half is carried upwards, bearing the calyptra, the lower part forms 

the vaginule. ‘he upper cell of the spindle-shaped body then 
_ becomes developed into the capsule, and the calyptra often be- 
coming organically connected with this, as the base of the seta 
does with the end of the stem, it in such cases undergoes further 
development during the time it is being carried upwards by the 
growing fruit. 

The view now entertained by Schimper, Hiofeosieat and oth- 

ers, of the reproduction of the mosses is, that the antheridia are 

truly male organs, and that they exert, by means of the spi 
filaments, a fertilizing influence upon the pistillidia, it being as- 
sumed that those bodies, or the fluid which they are bathed in, 
penetrate down the canal of the style or neck-like portion of the 
pistillidiam to reach the minute cell, the supposed embryonal cell, 
situated in the globular portion or ‘germen’ of the pistillidium, 
and thus render it capable of becoming developed into a perfect 
ruit. : 

No such process of fertilization has actually been observed in 
the mosses, and therefore all the evidence is at present merely 

circumstantial ; but this is very strong. In the first place it 1s 

Stated as an undoubted fact by Schimper and Bruch, that in the 
dicecious mosses, those on which the antheridia and pistillidia 
aoe Bes ous ea 

* Botanische Zeitung, 1849, 798. Botanical Gazette, vol. ii, p. 70. 
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occur in separate plants, fruit is never produced on the so-called 
male plants, and never on the so-called female unless the males 
occur in the wicinity; several examples are cited in the work of 
Schimper above referred to; when the sexes occur alone, the in- 
erease of the plant is wholly dependent on the propagation by 
gemme or innovations, 

- By the discovery of the antheridia and pistillidia in the other 
higher Cry ptogams, the arguments from analogy greatly strengthen 
the hypothesis of the sexuality of mosses. 

Further observation is required, then, for the direct proof of 
the occurrenct of a ,process of fertilization in the mosses; but 
the facts now before us all tend to prove their sexuality if we 
argue from analogy, and the probabilities deduced from the nega- 

tive evidence above referred to in regard to the dicecious species. 

from some of the cells, some elongating into secondary filaments, 

others at once undergoing a more active development, and by the 

multiplication of their cells, assuming the condition of coni 
forms of moss leaves may soon 

be detected; these cellular masses becoming buds from which 

the regular leafy stems arise. 

Hepatica.—The genera comprehended in this family present a 

; striking resem- 
enera, the rudiment of the sporanginm. bears a str 

b a en Rhizocarpe, &c., 
blance to the so-called ovules of the Ferns, 4 

Securring upon the expanded fronds very much in we a ieee 

as those bodies do upon the pro-embryo of the said families, it 

ace to enter Into a minute detail of the 

It is sufficient to say that 

in all cases the physiological stages are anatos 
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duce a sporangium alone, in which the new spores are developed, 
without the intervention of the stage of existence presented by 
the pro-embryo of the Ferns and Equisetacee, whese the pistillidia 
and antheridia occur upon a temporary frond, and the former give 
origin to the regular stem and leaves of the plant 

Ferns.—This class formed for a long time the great stumbling- 
block to those who sought to demonstrate the existence 0 
ality in the Cryptogamous plants. The young capsules were 
generally considered to be the analogues of the pistillidia of the 
mosses, and the young abortive capsules which frequently occur 
among the fertile ones were supposed by some authors to repre- 
sent the antheridia. Mr. Griffith,* shortly before his death, no- 
ticed a structure which he was inclined to regard as the analogue 
of the antheridium in certain of the ramenta upon the petioles. 

In the year 1844, Prof. Nagelit published an account of his 
observations on the germination of certain ferns, and announced 
the discovery of moving spiral filaments closely resembling.those 
of the Chare, on certain cellular structures developed upon the 
pro-embryo or cellular body first produced by the spore. It is 
not worth while to enter into an analysis of his observations, as 
they have since been clearly shown to have been very imperfect; 
it is sufficient to state that he only described one kind of organ, 
and from his description it is evident that he confounded the tWO 
kinds since discovered, regarding them as different stages of one » 

But an essay published by the Count Suminskit ighgl848, tos 

tally changed the face of the question, and opened’a wide field 
for speculation and investigation on this subject, just as it was 
beginning to fall into disfavor. Count Suminski’s paper gives a 

_ * Posthumous Papers, Journal of Travels, 444. 
+ Zeitschrift fiir Wiss. Botanik. Heft 1. Zurich, 1844. 

 } Zur Entwickelungsgeschichte der Farrenkrauter. _ lin, 1848. 
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_ to take place in the so-called ovules, through the agency of the 
spiral filaments or spermatozoa. 
The main points of his paper may be briefly summed up as 

follows. The fern spore at first produces a filamentous process, 
in the end of which cell-development goes on until it is converted 
into a Marchantia-like frond of small size and exceedingly deli- 
cate texture, possessing hair-like radicle-hairs on its under side. 
On this under side become developed, in variable numbers, cer- 
tain cellular organs of two distinct kinds. The first, which he 
terms antheridia, are the more numerous, and consist of some- 

what globular cells, seated on and arising from single cells of the 
cellular marchantia-like frond. The globular cell produces in its 

interior a number of minute vesicles, in each of which is devel- 
oped a spiral filament, coiled up in the interior. At a certain 

epoch the globular cell bursts and discharges the vesicles, and the 

Spiral filaments moving within the vesicles at length make their 

Way out of them and swim about in the water, displaying a spiral 

or heliacal form, and consisting of a delicate filament with a 
thickened clavate extremity; this, the so-called head, being said 

by Count Suminski to be a hollow vesicle, and to be furnished 

With six or eight cilia, by means of which the apparently volun- 

+, Jary movement of the filament is supposed to be eflecte : 

is The second kind of organ, the so-called ‘ovules,’ are fewer in 

; umber and present different characters in different stages. At 

Ae +, first they appear as little round cavities in the cellular tissue of 

©." the firo-embryo, lying near its centre and opening on the under 

Side. # In the bottom of the cavity is seen a little globular cell, 

d by Count Suminski that _ 

enlarged in si one multiplication, and in the course 
ged in size and undergon jen pelinang he setae 

1 the terminal bud whence the regular fern stem 1s developed. 

In considering the import of these phenomena, the author as- 
Sumes the analogy here to be wit 
flowering plants as described 

duction of the embryo from the vesicular head of the spermatozoa 
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as representing the production of the phanerogamous embryo 
from the end of the pollen tube after it has penetrated into the 
embryo-sac. 

The promulgation of these statements naturally attracted great 
attention, aid since they appeared we have received several con- 
tributions to the history of these remarkable Structures, some 
confirmatory, to a certain degree, of Suminski’s views, others 
altogether opposed to them. 

In the early part of 1849, Dr. Wigand* published a series of 
researches on this subject, in which he subjected the assertions of 
Suminski to a strict practical criticism ; the conclusions he arriv 
at were altogether opposed to that author’s views respecting the 
supposed formation of the organs, and he never observed the en- 
trance of the spiral filaments into the cavity of the so-called 
ovule. 

About the same time M. Thuret} published an account of some 
observations on the antheridia of ferns. In these he merely con- 
firmed and corrected the statements of Nageli respecting the an- 
theridia, and did not notice the so-called ovules. 

Towards the close of the same year, Hofmeistert confirmed 
part of Suminski’s statements and opposed others. He stated 
that he had observed distinctly the production of the young plant 
(or rather the terminal bud for the new axis), in the interior of 
the so-called ‘ovule,’ but believed the supposed origin of it from 
the end of the spiral filament to be a delusion. He regards the 
globular cell at the base of the canal of the ‘ovule’ as itself the 
rudiment of the stem, or embryonal vesicle (the embryo origina- 
ting from a free cell produced in this), analogous to that produced 
in the pistillidia of the mosses. He also describes the develop- 
ment of the ovule differently, saying that the canal and orifice 
are opened only at a late period by the separation of the contigu- 
ous walls of the four rows of cells. Ae 2 

About the same time appeared an elaborate paper on the same 
subject by Dr. Hermann Schacht, whose results were almost 
identical. He found the young terminal bud to be developed in 
the cavity of one of the so-called ‘ovules,’ which were developed 
exactly in the same way as the pistillidia of the mosses. He 
stated also that the cavity of the ‘ovule’ is not open at first, and 
he declares against the probability of the entrance of a spiral fila- 
ment into it, never having observed this, much less a conversion 
of one into an embryo. 

In the essay of Dr. Mettenius already referred to,|| an account 
| oa of the development of the so-called ovules is given. His o 

* Botanische Zeitung, vol. vii, 1849. 
+ Ann. des Sci, Nat., Jan., 1849, ser. 3, vol. xi, Botanique. ' Botanische Zeitung, 1849. § Linnea, vol. xxii, 1849. | Beitriige aur Botanik, 1. Heidelberg, 1850, Zur Fortptlanzung der Gefiiss- 
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vations did not decide whether the canal of the ‘ovule,’ which he 
regards as an intercellular space, exists at first, or only subse- 
quently, when it is entirely closed above. Some important points 
occur in reference to the contents of the canal. 
The contents of the canal in a mature condition consist of a 

continuous mass of homogeneous, tough substance, in which fine 
granules, and here and there large corpuscles, are imbedded. It 
reaches down to the globular cell or ‘embryo-sac,’ and is in con- 
tact with this. This mass either fills the canal or diminishes in 
diameter from the blind end of the canal down to the ‘embryo- 
sac ;’ in other cases it possesses the form represented by Sumin- 
ski, having a clavate enlargement at the blind end of the canal, 
and passing into a twisted filament below. In this latter shape 
it may frequently be pressed out of isolated ‘ovules’ under the 
Microscope, and then a thin transparent membrane-like layer was 
several times observed on its surface. In other cases the contents 
consisted of nucleated vesicles, which emerged separately or con- 
nected together. 

The embryo-sac consists of a globular cell containing a nucleus, 
and this author believes that the commencement of the develop- 
ment of the embryo consists in the division of this into two, 

prich go on dividing to produce the cellular structure of the first 
ond. 
With regard to the contents of the canal the author says,— 

_ “Although I can give no information on many points, as in 
regard to the origin of the contents of the canal of the ‘ovule,’ 
yet my observations on the development of the ‘ovule’ do not 
allow me to consider them, with Suminski, as spiral filaments in 
course of solution; just as little have I been able to convince 
myself of the existence of the process of impregnation described 
by that author. It rather appears to me that the possibility of the 

entrance ofthe spiral filaments and the impregnation cannot exist 
until the tearing open of the blind end of the canal in the per- 

fectly-formed ovule, as after the opening of the so-called ‘canal 
of the style’ in the pistillidia in the mosses.” 

Another contribution has been furnished by Dr. Mereklin,* the 
Original of which I have not seen, but depend on analyses of it 

published in the ‘Botanische Aeitung,’} and the ‘Flora’ for 1851,f 
and further in a letter from Dr. Mercklin to M. Schacht,¢ which 

appeared in the ‘ Linnea’ at the close of last year. 
He differs in a few subordinate particulars from M. Schacht in 

teference to the development and structure of the prothaltium or 

Pro-embryo, and of the antheridia and spiral filaments; but these 

do not require especial mention, except in reference to the vesicu- 

BO rae a ae 

* Beobachtungen aus dem Prothallium der Farrenkriuter. St. Petersburg, 1850, 

cscs me Zeitung, vol. xxxiii, 1850. + Flora, vol. xxxiii, p. 696, 1850. 

Linnea, vol. xxiii, p. 723, 1850. 
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lar end of the spiral filament described by Schacht, which Merck- 
lin regards as a remnant of the parent vesicle, from which the 
filament had not become quite freed. The observations referring 
to the so-called ovule and the supposed process of impregnation 
are very important; they are as follows :— 

“|. The spiral filaments swarm round the ‘ ovule’ in numbers, 
frequently returning to one and the same organ. 

«2. They can penetrate into the ‘ovule.’ This was seen only 
three times in the course of a whole year, and under different cir- 
cumstances ; twice a spiral filament was seen to enter a still widely 
open young ‘ovule,’ then come to a state of rest, and after some 

third case of penetration occurred in a fully-developed ‘ovule, 
through its canal; it therefore does not seem to afford evidence of 
the import of the spiral filament, but certainly of the possibility 
of the penetration. 

“3. In the tubular portion of the ‘ovule,’ almost in every case, 
peculiar club-shaped, granular mucilaginons filaments occur at a 
definite epoch, these filaments, like the spiral filaments, acquiring 

a brown color with iodine. These mucilaginous bodies some- 
times exhibit a twisted aspect, an opake nucleus, or a membranous 
layer, peculiarities which seem to indicate the existence of an 
organization. 

‘4. These club-shaped filaments are swollen at the lower capi- 
tate extremity, and have been found in contact with the ‘embryo- 
sac’ or globular cell which forms the rudiment of the future frond. 

‘5. The spiral filaments, which cease to move and fall upon the 
prothallinm, are metamorphosed, become granular and swell up.” 

ence the author deduces the following conclusions :— 
“That these ciavate filiform masses in the interior of the ‘ovule’ 

are transformed spiral filaments, which at an early period, while 
the ovule was open, have penetrated into it; which leads to the 
probability that— 

“1. The spiral filaments must regularly penetrate into the 
‘ovules,’ and 

“2. They probably contribute to the origin or development of 
the young fruit frond (or embryo). In what way this happens 
the author knows not, and the details on this point given by 
Count Sumiuski remain unconfirmed facts.” 

An important point in this essay is the view the author takes 
of the whole process of development in this case. He regards it 
as not analogous to the impregnation in the Phanerogamia, since 
the essential fact is merely the development of a frond from one 
cell of the prothallium, which he considers to be merely one of 
the changes of the individual plant; while all the other authors 
who have written on the subject, with the exception of Wigand, 

the first frond, with its bud and root, an embryo, and regard 
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it as a new individual, or at all events a distinct member of a 
series of forms constituting collectively the representatives of the 

_ Equisetacee.—The first discovery of the analogy between the 

developments from the spore in germination, in the Ferns and 

Eqguisetacee, is due to M. G. Thuret,t who saw the spores of the 

latter produce a cellular pro-embryo somewhat like that of the 

ferns, and in this were developed antheridia of analogous struc- 

ture, emitting cellules containing many spiral filaments. 

This announcement was confirmed by M. Milde,{ whose ob- 

servations extended over some months, during which time no 

‘ovule’ was produced, but he saw what appeared to be the rudi- 

ment of one. Dr. Mettenius states that he has met with decay- 

ing ‘ovules’ precisely like those of the ferns, upon the pro-embryo 

of an equisetum, and thus the evidence is completed, so far as 

the occurrence of the two kinds of organs is concerne 

, (To be continued.) 

eee 

Arr. XXXVIL—Facts and Principles Relating to the Origin 

and the Geographical Distribution of Mollusca ; by Tomas 

_ Buanp, F.G.S., London. 

_ Iv preparing this paper, the following works have been par- 

ticularly consulted, viz,—Jntroduction to the Mollusca of the 

United States Exploring Expedition. By A. A. Gout, 

December, 1851; and Catalogue of Shells collected at Panama, 

and Geographical Lis- 

tribution. By C. B. Avams, Professor of Zoology, &c. in Am- 

s as highly valuable contributions to 

Science, and especially so with respect to the subject of the 

geographical distribution of Testaceous Mollusca. 

The attention of these authors has for some years 

to this question. It is discussed by D 

on the Invertebrata of Massachusetts, 

i, Nat., , vol. xi, 5. 

Sioa P B06. 
Se oe potalk, 1860, p32. 

____Secoxp Serres, Vol. XIV, No. 42.—Nov., 1852. 50 
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in his paper on “ The results of an examination of the shells of 
Massachusetts, and their Geographical distribution,” read in 
February, 1841, before the Boston Society of Natural History, 
(published in the third volume of the Society’s Journal, ) and in 
his subsequent works.—Professor Adams takes up the subject 
in his “ Second Annual Report on the Geology of the State of 
Vermont,” dated October, 1846, as well as in his later publi- 
cations. 

The latter author has had the particular advantage of work-: 
ing somewhat extensively in the wide field of nature. His 

“ Caribbean,” and “Panama.” An important step towards this 

object is gained, as regards the latter, by the publication men- 
tioned at the commencement of this article, and the author is 
now employed, we understand, in the preparation of a more com- 
plete work, illustrative of the former. 

We desire to shew the interest and value which are attached 
to the. question of the geographical distribution of shells,—not 
only generally, as part of the animal kingdom, but in its especia 
reference to geology. Although it may appear that much has 
een discovered and written on the subject, it will be equally 

apparent that very much remains to be worked out. _ ; 
We propose also to refer to the causes of error on the subject, 

and to the question of the origin of species, which is intimately 
connected with the fact, that different regions of the globe, both 
of land and water, are inhabited by distinct groups of animals 
and plants. : : 

It being our wish to excite increased attention to these subjects, 
we have preferred quoting largely from works of authority, to offer- 
ing a summary of views and opinions in language of our own 

Buffon first pointed out the want of specific identity between 
the land quadrupeds of America, and those of the old w Id. 
Humboldt demonstrated that zones of elevation on mountains 
correspond to parallels of latitude, the higher with the more 
northern or southern, as the case might be. But for a lucid and 
succinct account of the progress and extent of our knowledge of 
the geographical distribution of species, both of plants and an 
‘mals, we must refer to the admirable chapters relating to It, 2 
- Sir Charles Lyell’s Principles of Geology. at 

ie 
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That author justly observes, that “the extent of this parcelling 
out of the globe amongst different nations, as they have been 
termed, of plants and animals—the universality of a phenomenon 
$0 extraordinary and unexpected, may be considered as one of 

most interesting facts clearly established by the advance of 
Modern science.”—p. 590. (Highth edition, London, 1850. 

The geographical distribution of shells (to which portion of 
the animal kingdom our remarks will be confined) has received, 

- and continues to receive much attention on the part of American 
Naturalists,—indeed more so, it would seem,: than from those of 
urope. We may mention, by way of illustration, the total 

absence of all allusion to the topic, in the interesting “ Jntroduc- 
tion to Conchology,” of Dr. George Johnston. (London, 1880.) 
The first direct reference to the subject in works of authors of 
the United States, is, we believe, in Dr. Gould’s Report on the 
Invertebrata of Massachusetts, (Cambridge, U.S., 1841.) In 
his Introduction, he says,—‘“No attempt has hitherto been made 

to give an account of-all the shells of any particular region on 
this continent. No book exists in which we may find deserip- 

tions of any considerable proportion of the whole number of the 

shells of the United States.”’ In his “ Recapitulation,” Dr. Gould 

particnlarizes the following instance of geographical limitation 
occurring in the state of Massachusetts: “Cape Cod, the right 
arm of the Commonwealth, reaches out into the ocean some fifty 
or sixty miles. It is nowhere many miles wide ; but this narrow 

he migrations of 

“Many species of Mollusca. Several genera and numerous spe- 

cies which are separated by the intervention of only a few miles 
of land, are effectually prevented from intermingling by this Cape, 
and do not pass from one side to the other.” p. 315. Dr. Gould 

asse 197 ine species then known, 83 do not 

eas ad oi found on the north shore 

peds, although found “to have been mire 

Consists of the same serge ” 

habit ” did not belong | 

Tn isis, hate pete and Dr. Gould published the first 

part of their “ Principles of Geology,” ( Boston, 
1848,) in which 

& chapter is devoted to a consideration of the Geographical 

4 
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distribution of Animals.” ‘ Notwithstanding,” say the authors, 
“the uniform nature of the watery element, the animals which 
dwell in it are not dispersed at random; and though the limits 
of the marine may be less easily defined than those of terrestrial 
faunas,*still, marked differences between the animals of great 
basins are not less observable. Properly to apprehend how ma- 
rine animals may be distributed into local faunas, it must be 
remembered that their residence is not in the high sea, but along 
the coasts of continents, and on soundings.” : And far-+ 
ther,—‘“ A very influential cause in the distribution of aquatic 
animals is the depth of the water; so that several zoological 
zones, receding from the shore, may be defined, according to the 
depth of the water; much in the same manner as we mark dif- 
ferent zones at different elevations in ascending mountains. The 
Mollusks and even the fishes found near the shore in shallow 
water, differ, in general, from those living at the depth of twenty 
or thirty feet, and these again are found to be different from those 
which are met with at a greater depth.”—p. 192. 

In the various numbers of his “ Contributions to Conchology,” 
(No. 1, published in Sept., 1849, and No. 10, the last, in Nov., 
1851,) Professor Adams describes the curious local distribution 
of the terrestrial shells of Jamaica, and corrects many errors with 
regard to them. He found some species improperly attributed to 
Jamaica, and other species peculiar to that island, referred to other 
localities. It is now satisfactorily proved, that of the 357 species, the 
whole number of strictly terrestrial shells at present known to in- 
habit Jamaica, not more than 10 species are found in other islands. 

In “ Contributions” No. 4, Professor Adams remarks, “ With 
this extremely local distribution of the terrestrial Mollusca in the 
West Indies may be associated the great fact of their geological 
history,—that these islands have, since the later tertiary periods, 
been in the process of elevation,—that they are the harbingers of 
a future continent, unlike the groups in the Pacific, which are the 
remains of ancient continents. Coincident with these two gene- 
ral facts in the West Indies is also a third,—that their coral reefs 
are all fringing, and that coral islands are wanting.” 

distribution of species. Among the ¢errestrial shells, typical 
_ forms exist in great profusion. These forms are of every con- 

_ geivable grade of value, from varieties up to genera and families. 
re Ms 
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_.They have also a determinate geographical distribution. ‘The 
facts on these subjects are even more numerous than those which 
are expanded over the whole temperate regions of North America, . 
In this respect, therefore, the island is a miniature continent. 
Probably the same is true of each of the larger Antilles.’” 

e now refer to the work of the late Dr. Binney, on ‘‘ The 
Terrestrial Air-Breathing Mollusks of the United States,” ( Bos- 
ton, 1851,) published, since his death, under the able editorship 
of Dr. Gould. This work is indeed an imperishable record of 
the talents and love of science of its author,—a noble legacy to 
his country. 

Dr. Binney highly appreciated the value of a study of the 
geographical distribution of shells. His first volume contains 
somé@ interesting chapters relating to the subject,—we refer espe- 
cially to the eighth. In that, and other parts of the book, various 
comparative tables of the habitats of shells are introduced, and the 
value of a complete series, including especially those of limited 
districts which present strongly marked topographical or climatal 
peculiarities, is pointed out. 

"he ninth chapter is devoted to “ Geological relations.” The 
most important inference, with respect to the geological history 

of this continent, deducedgby Dr. Binney from his consideration 
of its fossil terrestrial shells is thus stated :— 
“That our existing species of land Mollusks were living at a 

period which, though recent in a geological sense, was anterior to 
the last geological revolution, when the surface of this portion of 

the earth was brought to its present condition, and to the exis- 
tence of the higher orders of animals which now inhabit it, and 
even to that of the extinct mammalians which are known only 

] by their gigantic remains.” —p. 
Stimpson, in his “ Shells of New England,” (Boston, 1851,) 

displays the growing interest attached to the subject before us, in 
his notes on the geographical, and bathymetrical, or horizontal 
and vertical range of each species. The observations of this au- 

_ thor on the anatomy of the animals of many species of shells are 
very valuable. 

tant regions, in different oceans, and eve 

globe.” The many thousand localities carefully noted on the 

records of the Expedition go to prove beyond — that no 

Such random or wide-spread distribution obtains.”—p. Lx. 
7 are 
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*‘ Another point of interest extensively elucidated by the col- 
lections of the Expedition is the occurrence of analogous species 
in co-ordinate regions. It is now a received fact that the animals 
and plants of the northernmost zones are, for the most part, iden- 
tical throughout the whole circuit ; and that the species gradually 
diverge from each other towards the equator, on the three conti- 
nents; and that after passing the equator towards the south, there 
is not a return to the same species, and rarely to the same genera, 
as we should expect if variation of forms depended mainly on 
difference of temperature. There is, however, a return to mol- 
lusks of a kindred character and form, and oftentimes to the same 

isothermal latitude. In the latter case we may have anal€gous 
enera. Along our northern seas, some of the most characteristic 

shells are Buccinum, Tritonium, Fusus, Terebratula, Rimula, 

Around Cape Horn are shells of the same types, so closely 

though peculiar in many important respects. But this resem- 
blance does not descend to species. In the first case, however, 
not only have we the same genera, but the species seem to repeat 

each other: so that species brought fom great distances east or 
west, are scarcely to be distinguished upon comparison.” —p. Xu. 

Dr. Gould gives, in illustration, a list of species from Oregon, 
and from the Eastern States, and observes that “mingled with 

ties as constituting very different zoological regions.” He a 
“the same comparison holds good between the shells of the Gulf 
of California and the Gulf of Mexico.” 
We would quote also the following :— 
“From a consideration of the land shells collected on the Pa- 

cific Islands, it seems possible to draw some fair inferences as to 
the relations of the lands which once occupied the area of the 
Pacific Ocean, and whose mountain peaks evidently now indicate 
or constitute, the islands with which it is now studded. : 
observation of the species, we think there are strong indications 
that some groups of islands have an intimate relation to each 
other, and belonged, at least, to the peaks of the same mountain 
ranges, before they were submerged; while the indications are 
equally strong that other groups had no territorial connection. 
—p. xiv. : 

Drawing inferences from the land shells, Dr. Gould considers 
that the Samoa and Friendly Islands are more intimately rela- 
ted to the Society Islands, though at a much greater distance, 
than to the Feejee Islands, and that the Feejees are more nearly 

allied to the islands to the westward,—such as the New Hebzrides, 
than to the Friendly Islands on the east, though so much nearer. 



= : T. Bland on the Geographical Distribution of Mollusca. 395 

_The “ Catalogue of Shells collected at Panama,” (New York, 
1852,) by Professor Adams, now claims our attention. 
The Preface commences with the following passage :— 
“The reader of the Introduction to this work, and of Dr. 

Gould’s Introduction to his great work on the shells of the Uni- 
ted States Exploring Expedition, may be struck with the coin- 

ence of opinions relating to the geographical distribation of 
Species, and to errors in the statement of habitats, and in the dis- 
tinctive characters of species. The coincidence is so exact, that 

it might naturally be supposed that these opinions originated in a 
single source. Such was their origin; but that source was the 

k of Nature. It was not until after both Introductions had 
been written, that opportunities occurred for a free interchange of 
views with Dr. Gould. It is therefore with the liveliest satisfac- 

tion that we derive assurance of their correctness both from the 
extent and accuracy of Dr. Gould’s knowledge, and also from the 

coincidence of the results of independent investigations.” 

Professor Adams visited Panama at the end of 1850, and in the 

tion, what and how many species of shells exist at Panama. 

but our limits will admit of little more than the following extract :— 
(€ 4 * 

Zoological province. Perhaps none of t tact 
Mollusca (to which part of the Fauna our remarks are limited) 

north of 23° N, lat., or west of the Gallapago Islands. All of the 

d to have a wider 

ce. 

d satisfactory method of defining the limits 

lace the boundaries at the extreme limits 
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California, nearly in 28° N. Jat.; but none of them inhabit San 
Diego, which is near 33° N. lat. In the same manner the south- 

ern limit is found near the boundary between Peru and Chili, 
between 22° and 24° S. lat. 

The reason why the range of the species south of the equator 
is several degrees less than on the north side, is obvious in the 
Antarctic current, which sets along the west coast of South Amer- 
ica. In like manner, on the eastern coast of North America, a 

polar current appears to extend the Arctic Fauna of marine shells 
to 41°. lat., and the cold current along the shores of the Middle 
and Southern States seems to limit the tropical Fauna to about 
26° or 28° N. lat. on the coast, although on the east side of the 
Gulf Stream it extends to the Bermuda Islands in latitude 32° N. 

It will also be seen in the following pages, that a large number 
of the species which occur at Panama were collected by Mr. 
Cuming at the Gallapago Islands. But if any of the species oc- 
cur in the Polynesian Islands, the number does not exceed three 
or four, and in these cases the specific identity of the shells is very 

doubtful. The western boundary of the Panama province may 
therefore be made to include only the Gallapago Islands.”—p. 5. 

Professor Adams gives a list of 20 species collected by him at 
Panama and T'aboga, which occur algo at the Gallapago Islands, 
from which it appears, that a larger Moan of the littoral than 
of the pelagic known species are common to the Gallapago Islands, 
and the main land; and of the pelagic species, all which are 
known inhabit moderate depths. 

With regard to the limits of the Caribbean province, Professor 

Adams remarks that very few of the Caribbean species “ occur 
north of the Bahamas, or south of Brazil, although from various 
sources of error many of them have been reputed to inhabit Eng- 

land, and various other parts of the world. Although there are 

several analogous species in the two provinces, in general there 

is a great dissimilarity.” 
The author thus concludes his Introduction :— : 
“A great amount of valuable materials, for interesting generali- 

zations on the number and distribution of the species of marine 
Mollusks, has been collected by public and private expeditions. 
But when we consider the immense profusion of species and o 
individuals in tropical seas, and the confusion of the habitats of | 

‘ner which would justly inspire cont 
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Taking up British authors, we refer in the first instance to 
Lyell’s “ Principles of Geology.” 

Lyell, in chapter 40, refers to the influence of climate on the 
geographical distribution of Mollusks, and to the greater uni- 
formity of temperature in the waters of the ocean, than in the 
atmosphere which invests the land, as a cause of the extensive 
diffusion of many marine species. He mentions that some genera 
are peculiar to warm latitudes, others to limited regions, but ad- 
mits that we cannot as yet define the submarine provinces of 
shells, as botanists have the provinces of terrestrial and even sub- 
aqueous plants. 

In treating of the great range of some species, Lyell is rather 
unfortunate, in some at least of those which he selects by way 
of illustration. He gives various habitats, implying a very wide 
range to Sanguinolaria rugosa, Lam.: w onfident, how- 

ever, that analogous, but distinct species, have been confounded. 
he Cyprea moneta, he says, “a Mediterranean shell, occurs 

also in South Africa, the Isle of France, the East Indies, in China, 
the South sea, and even as far west as Otaheite.” It is possible 

that an inhabitant of the Indian Ocean may have a wide range, 
even as far east as Otaheite, but as regards the Mediterranean as a 
habitat of this shell, we would refer to the following editorial 
note on the species, in Lamarck’s Anim. sans Vert., edition of 
Deshayes and Milne Edwards, vol. x, p. 5387 :— : 

“Cette espéce est mentionée dans les catalogues des coquilles 
de la Méditerranée: elle se trouvait a Toulon, en Corse, en Sicile ; 
Mais personne ne dit avoir vu |’animal vivant. Cotte conmanes 
aiusi que le Cyprea annulus, etaient, il y a peu d’anneés, Vobjet 
d’un assez grand commerce, parce qu’elles servaient de monnaie 
dans la traite des noirs. N’est-il pas possible que des événemens 
Maritimes, comme des naufrages, par exemple, soient la case de 
la présence de ces especes dans les régions de la Méditerranée les 
plus fréquentés par le commerce, car elles ne se rencontrent pas 

s les régions sanvages des Cotes de Barbarie.” 
Lyell also observes, that Helix putris (Succinea putris, Lam. ) 
So common in Europe, where it reaches from Norway to Italy, is 

_. also found in Egypt, in the United States, in Newfoundland, Ja- 

maica, Tranquebar, and, it is even said, in the Marianne Isles.” 

We venture to assert that this shell does not inhabit neo 

Professor Adams has personally, and with much eare, collect 

terrestrial and freshwater shells in Jamaica, aided during cases 

years, by the zealous exertions of many friends, but all have faile 

i meeting with Succinea putris. 
* De: i in his work already mentioned, refers to this shell 

as “not uncommon” in the United States, on the authority of 

: i cies. 
Forbes and Férusac, but only as an introduced spe 

‘Szcoxp Serres, Vol. XIV, No. 42.—Nov., 1852. 5 

ee 
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Darwin, in his admirable “ Journal of Researches,” comments 
on the distribution of shells in the Galapagos Archipelago, and 
no more instructive instance of the value of the study can be 
afforded. The author observes :— 

aboriginal creations, found no where else; there is even a differ- 
ence between the inhabitants of the different islands; yet all 
shew a marked relationship with those of America, though sepa- 
rated from that continent by an open space of ocean between 500 
and 600 miles in width. The archipelago is a little world within 
itself, or, rather, a satellite attached to America, whence it has 
derived a few stray colonists, and has received the general char- 
acter of its indigenous productions.”—p. 145.* 

Darwin, after the above generalization, enters into particulars 
of the peculiar fauna and flora of these islands, from which we 
make the following extract :— 

“Of land shells I collected sixteen kinds, (and two marked va- 
rieties,) of which, with the exception of the Helix found at Ta- 
hiti, all are peculiar to this archipelago: a single freshwater shell 

(Paludina) is common to Tahiti and Van Diemens Land. Mr. 
Cuming, before our voyage, procuredg here ninety species of sea 
shells, and this does not include several species not yet specifically 
examined, of Trochus, Turbo, &c. He has been kind enough to 
give me the following interesting results; of the ninety shells, no 
less than forty-seven are unknown elsewhere: a wonderful fact, 
considering how widely distributed sea shells generally are. 
the forty-three shells found in other parts of the world, twenty- 
five inhabit the western coast of America, and of these eight are 
distinguishable as varieties; the remaining eighteen (ircluding 
one variety) were found by Mr. Cuming in the Low Archipelago, 
and some of them also at the Philippines. This fact of shells 
from islands in the central parts of the Pacific occurring here de- 
serves notice, for not one single sea shell is known to be common 
to the islands of that ocean, and to the west coast of America. 

The space of open sea running north and south off the west coast 
separates two quite distinct conchological provinces; but at the 
Galapagos Archipelago we have a halting place, where many new 
forms have been created, and whither these two great concholog- 
ical provinces have each sent several colonists. ‘The American 
province has also sent here representative species, for there 1s 4 
Galapageian species of Monoceros, a genus found only on the west 
coast of America; and there are Galapageian species of Fissu- 
rella and Cancellaria, genera common on the west coast, but not 
Se pena 

__* Prof. Edw. Forbes alluding to the fauna and flora of the Galapagos Islands, ob- 
serves, “ We have distinct systems of creatures rela those of the nearest land 
 paarongeae or affinity, and not by identity.”—Mem. Geol. Soc. of Gt. Britain, 

P- 
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found, (as I am informed by Mr. Cuming,) in the central islands 
of the Pacific. On the other hand, there are Galapageian species 
of Oniscia and Stylifer, genera common to the West Indies and 
to the Chinese and Indian seas, but not found either on the west 
coast of America, or in the central Pacific. I may here add, that 
after the comparison by Messrs. Cuming and Hinds of about 2,000 
shells from the eastern and western coasts of America, only one 
single shell was found in common, viz., the Purpura patula, 
which inhabits the West Indies, the coast of Panama, and the 

Galapagos. We have, therefore, in this quarter of the world, 
three great conchological sea-provinces, quite distinct, though 
surprisingly near each other, being separated by long north and 
south spaces either of land or of open sea.”—p. 162. 

- Professor Edward Forbes in his able paper, “On the connection 
between the distribution of the existing Fauna and Flora of the 
British Isles, and the Geological changes which have affected 
their area, especially during the epoch of the Northern Drift,” 
published in the first volume of the ‘“ Memoirs of the Geological 

Survey of Great Britain,” (London, 1846,) gives a sketch of the 
distribution of marine Mollusca on the British shores, chiefly the 

results of his own observations. Prefatory to this sketch, he 

rves,— oy 
“Our knowledge of the species aud distribution of the British 

Mollusca is very complete, and sufficient to enable us to apply it 

to the elucidation of geological problems with safety and effect. 

hen we consider the perfect state in which the testaceous spe- 

Cies are preserved, and the facility of specific identification afforded 

by their shells, this becomes of great importance. In all ques- 

tions respecting the age of sedimentary strata, the evidence af- 

forded by the fossilized remains of the Mollusks must, from its 

view of shewing its value, 
hess of our knowledge with 

give 
seriously tended to 

shells “are regarded as specifically identical, ich, ful — 

comparison, sre found fat to be so.” To these, we think, a third — 
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may very justly be added,—the confined views entertained by 
authors as to the origin of species. | 

With respect to the first, Dr. Gould remarks truly :— 
“‘ A voyage is made to the Sandwich Islands, and all the shells 

brought home by the vessel are said to be shells from the Sand- 
wich Islands, though they may have been obtained at California, 
the Society Islands, New Zealand, and, perhaps, half a dozen 
other places quite as remote from each other. A sea captain pur- 
chases a collection at Calcutta or Valparaiso, for his friends at 
home ; and all the shells are marked as denizens of the port where 
they were purchased, though they might not have lived within 
thousands of miles. Purchased shells cannot be relied on for 
localities ; for this end a shell must have been found containing 
the animal, or else dredged, or picked up on the shore, and label- 
led accordingly.” —p. ix. 

In support of his view as to the second cause of error, Dr. 
Gould gives various instances, shewing the difficulty which is 
frequently experienced in the detection of specific differences, and 
offers remarks deserving the anxious attention of conchologists. 

e writes :— : 

“When, therefore, we have before us shells from widely diverse 

regions, apparently identical, they should be subjected to the 
most careful scrutiny for structural differences. If no obvious 
ones are detected, we may not consider the question as settled, 
unless the animals have been compared; and we may go even 
further, and require that their internal structure, as well as ex- 

ternal features, should be examined. The number of instances 

where this apparent ubiquity obtains is fast diminishing, as in 
the cases already mentioned, in those of Cyprea exanthema, Cer- 
vina and Cervinetta, &c. A large proportion of the shells inhab- 
iting the eastern and western shores of the Atlantic, have been 
regarded as identical; and many of them are really so. But the 
closer the comparison, the more it tends to diminish rather than 
increase the identical species. 'The same is found true in rege 
to other classes of animals. In fact the doctrine of the local lim- 
itation of animals, even now, meets with so few apparent excep- 
tions, that we admit it as an axiom in zoology, that species 
strongly resembling each other, derived from widely diverse 
localities, especially if a continent intervenes, and if no known 
or plausible means of communication can be assigned, should be 
assumed as different, until their identity can be proved.* Much 
study of living specimens must be had before the apparent excep- 
tions can be brought under the rule.”—p. x. 
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Professor Adams, in his catalogue of Panama shells, carefully 
adds the stations, and habitat of each species, from the authori- 
tes to which he refers in its synonymy,* as well as from his own 
experience,t and distinguishes original, from other testimony. 
He remarks in the Introduction, “on errors respecting the habitat 
of species,” from which we subjoin extracts,;—we refer our read- 
ers to the work itself for various useful illustrative notes. 
“Those who are familiar with the frequency and magnitude 
of the errors which occur in the works of the most celebrated 

received without sufficient scrutiny. In addition to the errors 
likely to occur in the verbal communication of statements respect- 
ing habitat, naturalists at home are of course subject to all the 
mistakes which. the original collectors have made. ‘These per- 
sons often mix the collections made in various places, and depend 

 0n memory for the localities, although they are often unable to 
distinguish the species when placed side by side. 
Another class of errors, we fear, must be laid to the charge of 

the writers themselves. When we see a marine species affirmed 
to inhabit the Mediterranean, Senegal, the Indian Ccean, New 

Holland, éc., we may often suspect the error to arise more or less 
from erroneous testimony. But when one species is referred to 
two distinct zoological provinces, which are known to contain 
analogous but not identical species, we must sometimes suspect 

the author of confounding such species.” —p. 24. 
- “For all these causes of error there is but one remedy, and 
that is not infallible. Rejecting the testimony of careless and 

Meompetent observers, and all hearsay testimony, we must rely 
%n the testimony of competent observers. We may hope for 
accuracy when they shall remember, that a very few errors may 
essentially change the aspect of the plan of distribution, and pre- 
Vent all correct generalizations.” —p. 25. Ett 
It would be unfair to withhold a statement of the opinion of 

rt. Binney on this branch of our subject. His chapter in the 

Worl: previously mentioned, we refer to vol. 1, chap. in, entitled 

“OF some of the obstacles impeding the study of zoology, aud 

the means of overcoming them,” is unquestionably replete with 
Interest. In his comments, contained in that chapter, on the hy- 

sat 2, ge hells Sebeake apie tates io 

id 5 3 regards synonymy, is worthy of uni- 

val Aaa aaa 1 ane ; jowieal order, and the dates 

says. Lyell, speaki 

shich have been often confounded together, 

rm Which are equally applicable to zoology. —Principles o
f Geology. 
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pothesis, “that the animals of the respective continents, however 
near their affinities may be, are in every case specifically distinct 
from each other,’”’ he observes :— 

“The question of the identity of these closely allied species 
must eventually be decided by their anatomy, but in the mean 

time we believe it to be perfectly safe to adopt this axiom, that 

consider them to be the analogues of each other, a convenient 

but indefinite mode of expression, which may be used to cover 

every degree of similitude from a general analogy to a close af- 

finity hardly admitting of distinction.”—p. 76. 
We are quite alive to the danger which exists of the abuse, by 

naturalists, of the hypothesis which Dr. Binney deprecates, but 

we must not argue against its use, from its abuse. 
Judging from the general tenor of Dr. Binney’s work, we do 

not hesitate to assert our belief, that had he lived to pursue the 

subject further, he would not only have concurred in the views 

expressed by Dr. Gould, and entertained by him in common with 
many of the most eminent men of the day, but himself have 

largely contributed to our knowledge of analogous species. _ 
imi not permit us to enter as fully into the question 

of the origin of species, as its very important connection with 

that of geographical distribution demands. 
Professor Forbes, in his before-mentioned paper in the “ Me= 

moirs of the Geological Survey of Great Britain,’ takes for 
granted, at the outset, “the existence of specific centres, 1. @; of 
certain geographical points from which the individuals of each 
species have been diffused.” He adds :— : 
“his indeed must be taken for granted if the idea of a species, 

as most naturalists hold,) involves the idea of the relationship of 
all the individuals composing it, and their consequent descent 

from a single progenitor, or from two, according as the sexes 

might be united or distinct.”—p. 336. 
Again, he writes, “My main position may. be stated in the ab- 

stract as follows, viz., the specific identity to. any extent, of the 

flora and fauna of one area with those of another, depends on 
both areas forming or having formed, part of the same speci 

centre, or on their having derived their animal and vegetable pop¥U- 

lation by transmission, through migration, over continuous OF 

closely contiguous land, aided, in the case of alpine floras, by 
transportation on floating masses of ice.”—p. 350. 

Lyell, in his Principles of Geology, refers most of the excep 

tions to the general rule, that distinct groups of species occupy 
separate regions, to “‘ disseminating causes now in operation,” and 
proposes the following hypothesis: ” ie 
_ Each species may have had its origin in a single pair, oF indi- 
vidual, where an individual was sufficient, and species may have 

; 
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been created in succession, at such times, and in such places as to 
enable them to multiply and endure for an appointed period, and 
occupy an appointed space on the globe.” p. 642. 

_ We see in the writings of these authors a constant recurrence 
to physical agents, as the sole cause of the distribution of the 
individuals of a species,—no suggestion that the contemporane- 
ous introduction of several original individuals was part of the 

ivine plan of the Creator. ‘There will be no scientific evi- 
dence of God’s working in nature,” says Professor Agassiz, “ until 
naturalists have shown that the whole creation is the expression 
of a thought, and not the product of physical agents.”—Lake 
Superior, (Boston, 1850,) p. 145. 
“However active physical agents may be, it would be very 

unphilosophical to consider them as the source or origin of the 
eings upon which they show so extensive an influence. Mis- 

taking the circumstantial relation under which they appear, for a 
causal connection, has done great mischief in natural science, and 
led many to believe they understood the process of creation, be- 
cause they could account for some of the phenomena under ob- 

tinct zoological regions exist, has been greatly fortified by it. 

_ After reasoning on the subject, he adds :—“ Having thus adopted 
the theory of distinct zoological centres, and admitting that as suc- 
cessive portions of the earth’s surface emerged from the waters, and 
became adapted to sustain the different classes of animals, those 

races which were fitted for the then physical condition of things, 

Were brought into being by the prolific hand of nature, we find no 

difficulty in supposing that under the same or similar conditions, 

same species may have been created at different centres. In this 

Way the presence of species in every part of the earth — 
counted for, and thus only can we satisfactorily explain the diffusion 
of the species that have been under consideration.’ —Vol. I, p. 148. 

rof. Agassiz in a paper on the “ Geographical distribution of 

Animals,” in the Christian Examiner, ( Boston, March, ne ce 

amines, in a masterly manner, the question of the plurality of origin 

ies. The following is his view of the natural distribution 

of animals ;—* that they originated primitively over the whole ex- 
tent of their natural distribution ; that they originated there, not in 

pairs, but in large numbers, in such proportions as suits their natu- 
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ral mode of living, and the preservation of their species ; and that 
the same species may have originated in different unconnected 
parts of the more extensive circle of their distribution.”—p. 192. 

Professor Agassiz enters upon the same subject in an article in 
the July number of the Christian Examiner, to which we also 

refer our readers. 
Prof. Adams states in his Contributions, No. 6, the conclusions 

at which he had arrived from a careful study of the land shells 
of Jamaica. 
“The distribution of the terrestrial Mollusks in Jamaica, (an 
probably of all Mollusks in all parts of the world,) is most easily 

accounted for by the following hypothesis:—that the introduc- 

tion of the existing races was effected by the creation of many 
individuals, and that they were modelled after certain, types, 

which were mostly local, and between which there existed, as at 

the present day, unequal differences, from those which merely 

distinguish individuals, to those of varieties, of species, of groups 

of species, of genera,” &c. The author subsequently observes, 
“of course the doctrine of contemporaneous origin must have a 

geological latitude.” 
We add 

occasional intermingling in one locality of varieties, which differ 
from each other as much as those which occupy distinct regions. 

then we assume the original independent creation of all the 
varieties, each originally represented by at least several individu- 

als, the facts of distribution become explicable with the greatest 

facility. The same statements might be made respecting entre 

species, and even groups of species and genera. Some are very 

others, more widely distributed, occupy the ground 

several local species. We have then indistinct satan distinct 

eseligne cbintcemecie: els penins. ahaa es Se) 
ypes, d ) % a 

~ 



ee ae 

Prof. Loomis on the Satellites of Uranus. 405 

Arr. XXXVIIL—On the Satellites of Uranus; by Enaas 
Loomis, Professor of Mathematics and Natural Philosophy in 
the University of the city of New York. 

Uranus was discovered to be a planet by Sir William Herschel 
in 1781; and in 1787 he discovered two satellites whose periods 
were satisfactorily determined by his subsequent observations. 
In 1797 he announced the discovery of four additional satellites, 
viz., one within the orbits of both the former two; one interme- 
diate between the two; and two exterior to both of them, but the 
periods of these satellites he acknowledged to be very uncertain. 
In his lgst paper on this subject communicated to the Royal So- 
ciety in 1815, he says, “that there are additional satellites besides 
the two principal large ones, I can have no doubt; but to deter- 
mine their number and situation, will probably require an increase 
of illuminating power in our telescopes.” ee 

In 1834, Sir John Herschel published a paper contaming a 
thorough discussion of his father’s observations, together with his 

own, upon the two satellites first discovered ; and he adds, “ of 
other satellites than these two I have no evidence.” 

In the year 1838, Dr. Lamont of Munich published a few ob- 
servations of the two brighter satellites of Uranus, and stated that 

he had seen only one additional satellite and that in but a single 

instance. This satellite he considered to be the most remote of 

At last in the autumn of 1947, Mr. Lassell of Liverpool and M. 

Struve at Pulkova, obtained unequivocal evidence of the exist- 

ence of a third satellite. The orbit of this satellite was evidently 

smaller than that of either of the two bright ones; yet the pee 

indicated by Lassell’s observations did not agree with a 2 

duced by Struve; and both differed from the interior satel aa 

Sir William Herschel. While Lassell’s observations indicated a 

period of about two days, Struve deduced from his “a sopeagiey 

@ period of four days; and the oe assigned by Herschel to his 

interior satellite was nearly six days. he qt 
involved in total contasive) and the honest inquirer might 

be puzzled to decide whether there existed three satellites, or only 

Ohe, interior to the two brighter ones. 
i oT 
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406 Prof. Loomis on the Satellites of Uranus. 

Finally in the ronan of 1851, Mr. Lassell succeeded in settling 
this vexed question. On ten different nights in the months of 
October, “pment and December, he saw simultaneously four 
satellites and recorded their positions. The intervals are so short 
as to enable us to identify each satellite without danger of mis- 
take. These satellites are the two brighter ones already men- 
tioned, and two interior ones whose periods are about two and 
four days respectively. * 

The following are Lassell’s observations of the peor satellite, 

which I shall call satellite A. 'The distances and angles of posi- 
tion were not measured with a micrometer, but estimated by the 
eye, generally from the measured positions and distances of the 

o brighter satellites. The ase RC? are copied from No. 
$12 of the Astronomische Nachrichte » 

Observations of Satellite A. 

Greenwich mean ‘tale. Position, Distance. } Greenwich meantime. | Position. | Distance. 

1847. Sept. 14567 | 350° 1851. Nov. 17-487 : 
: 27-408 326 A 186 

Nov. 6429 846 114 : 21°489 123 

1851. Oct. 24-437 163 22-483 332 

28°5 825 | 27-480 845 

30°479 $6 f° -10 Dec. 11°375 150 

Nov. 25 320 12 16-413 | 160 | 18/75 
12-437 832 

All the observations of 1851 are well represented by supposing 
a daily motion of 142°-76. The observations of 1847 indicate a 
daily motion of 1439-09. The observations of the two years 
taken independently me ig a daily motion of 1429-92. If with 
this daily motion we compute the movement from the observa- 
tion of Nov. 6, 1847 to that: ot Nov. 27, 1851, we shall find it to 
amount to 588 revolutions and 134 degrees. Supposin the num- 
ber of revolutions to have been exactly 588 we obtain a daily 
motion of 1429829, which corresponds to one revolution in 
2°52049 days. 

The following are Lassell’s observations of the second interior 
satellite, which I shall call satellite B. They are taken from No. 
812 of the Astronomische Nachrichten. 

Greenwich mean time. | Position. |Distance.| Greenwich mean time. {| Position. ‘Distance, 

184 48 1851. Noy. 12°437 
Nov. 126 |° 10” 17437 47 

1851. Oct. eh cl 354 185 316 

28°65 350 21-489 63 

30°479 169 22°483 329 i 

Noy. 2°65 2738 | 138 f° Dec. 16°413 i * ee 

All the observations of 1851 are well represented by supposing 
a daily motion of 86°-90. The observations of 1847 indicate 4 
— motion of 86°-39. The observations of both years taken 

pendently in indicate a saily.3 motion of 862-69. If with this 
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_ daily motion we compute the movement from the observation of 
Oct. 1, 1847, to that of Oct. 28, 1851, we shall find it to amount 
to 358 revolutions and 112 degrees. Supposing the number of 
revolutions to have been exacily 358, we obtain a daily motion ~ 
of 86°°612, which corresponds to one revolution in 4:15634 days. 
The following are Struve’s observations of an interior satellite, 

copied from No. 623 of the Astronomische Nachrichten. The 
es to which the letter E is annexed, were estimated by 
he eye. 

Siruve’s Observations. 

Greenwich mean time. Position. Distance. i 

1847. Oct. 8393 180°8 14/2 E. 

Novy. 1338 192 2 128 

28'298 202 ‘8 16" 8 

Dee. "B94 218 ‘6 138 “7% E 
10°169 £81 «t PED 

T am unable to reconcile all these observations with a daily 
Motion of 142°-829 or 86°-612. The interval between the first 

re 
he called “an interior satellite. 
follows: 

Position | *n tim 

1790 Jan. 18} 92 82/129 s. f. or 
hes ag 27111 19 | North or 

| eb, 15/11 41 \85n.f or 5 oP 
1801 April 17/10 30 |81..p. or 189 {At half the distance of th first satellite. 

o interior satellites, Inasmuch as there are now known to be tw 
; j were all made 

Pi easvemneiener 6 96k BER 
Remarks. 

About two diameters of planet following. 102° 
0 

ion of 1429-829 or 86°°612; 

t three observations correspond 

very well with the daily motion of satellite B. The first obser- 

, vation was probably made upon satellite A. 
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There are five instances in which Herschel observed what he 

Called “an exterior satellite.”? These observations are as follows: 

| M’n time. Position. Remarks. 

1790 Feb. 9.) 92 19” ode 8. or Ae About twice the — od ope parr: beri 
1791 Jan. $1./11 5 78 istance of the 
1792 Feb. 26,11 380 eS oy the ane At double the distance of the firs 
1796 March 5/10 53 |72 n.p. or 342 [Its distance ex st d that of the caida 
1798 Feb. 11.111 46 {89 nf. or 1 {Excessively fai 

These observations are all tolerably well Fig: by sup- 
posing a daily motion of 9°-6596, corresponding to a period of 
37-2686 days. The period which Herschel assigned to this sat- 
ellite is 38-075 days; but this period was derived from the com- 
puted distance of the satellite, and not from any estimate of the 
number . em performed in the interval between the 
observatior 

There are 6 font instances in which Herschel observed what he 
pe “the most distant satellite.” 'These observations are as 
oll 

M’n time. | Remarks. | 

1794 Feb. 28) 81 15” ae : re or a8 
1794 March27J11 19 (Sout Only ae glimpses. 

tata Near, its — About four times the distance of the 
1197 mee 86 north’n? elong’n. — ponciv 
1798 Feb. 16.)11 12 (83 s. p. or 187 '\Near its createst southern elongation. 

I am unable to reconcile the second of these observations with 
the others upon the supposition of any period approaching to that 
which Herschel assigned, viz., 107 days. Moreover the observa- 
tion appears very uncertain, for Herschel only professed to have 
“lucid glimpses of two stars at a good distance.’ The other 

ree observations are very well represented by a mean motion of 
3°-91305, corresponding to a period of 91-9998 days. 
In one instance, March 26, 1794, Hershel saw what he has 

ealled ‘an < vies satellite, » and he thought he caught a 
glimpse of the same object again on the 27th; but without fur- 
ther per res we can form no definite judgment of its period. 

The following are the final results for Lassell’s two satellites, 
and the two brighter satellites discovered by Herschel. The 
periods of the two latter were determined by Littrow, but the 
mean distances have been slightly corrected to make them accord 
with the pesiods of revolution. The elements of the two outer 
satellites are rudely determined from Herschel’s observations. 

Satellite. Period. Daily motion, Mean distance. —__ 

d. ae 
1 252049 142-829 IS37 

2 41 ok 86612 18°62 
3 8705886 41°35117 80°55 

4, 13°463263 26°73928 40°86 

6. 37-2686 ? 9°6596 ? 80-56 ? 

eh 6. 91:9998? . 391305? 147-132 
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presents the apparent orbits of the , _ The following diagram re 
first four satellites for 1847. 
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the plan j ore easily seen. 

oowlwead atpeeeg lee , caesintch of the satellites 

The inner satellite is denomina- 

ted Ariel, the second Umbriel, the third Titania, and the fourth 

ron. Oberon was king of the fairies; Titania was queen of 
the fairies; Ariel was an airy spirit; and Umbriel was probably 

required for each of the 
ocent as any; but the 

members of the solar syste 
it has become a serious tax 
the names of all the planets and the 

If we speak of the satellite Oberon, hardly any one will attach 
the right idea to the name, until we state its distance from the 
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primary, or its period, or some circumstance by which it may be 
distinguished from the other satellites. 'The common sense of 

mankind has decided that in cities which are regularly laid out, 

it is much more convenient to designate the streets by numerals 

than by specific names. The only objection which is known to 

have been urged against applying the same system to the satellites 

is that the order is liable at any time to be changed by the dis- 

covery of new satellites. The history of the satellites has not 

shown this objection to be of a very serious nature. ‘The num- 

bering employed in any work must always be understood to be 

that which was true at the time the work was written. Any | 

supposed ambiguity arising from the use of letters of the alpha- 

bet or of numerals may be avoided by specifying (once for all) 

the approximate period of the satellite. Thus if we wished to 

refer to the satellites of Uranus we might say, satellite C (period 

8 days); or satellite D (period 13 days). Such a reference would 

be perfectly unambiguous, and would be much more readily com- 

prehended by the uninitiated than the formidable names of Titania 
and Oberon. 

It appears then that the periods of four of the satellites of 

Uranus have been pretty accurately determined; and there is 

strong reason to believe in the existence of two others whose pe- 
riods are about 37 and 92 days. It is quite possible that other 
satellites may exist, but we have no satisfactory data for forming 

even a probable estimate of their times of revolution. ‘The plane 
Uranus is now approaching the position most favorable for obser- 

vations in the Northern hemisphere, having at present a north 
declination of 13°, which will continue to increase until 1866. 

The orbits of the satellites also, which in 1840 appeared as straight 
lines, now appear as ellipses of moderate eccentricity, and will 

soon become sensibly circular. We anticipate that this period will 
be marked by the confirmation of Herschel’s observations of at 

least two additional satellites. 

en} 

Anr. XX XIX.—On some modern Calcareous Rock-formations ; 
by James D. Dana. 

In the last number of this Journal,* Prof. Horsford has pre- 
sented his views on the consolidation of the coral rocks of the 

Florida Reefs, and on the sources of lime in the growth of corals. 

As this author has shown some misconception of facts stated 8Y 
the writer,t and is somewhat in error in his chemistry, it appears 

CRE EAP EO 

* Page 245 of this volume; from the Proc. Amer. Assoc., vi, (Albany meeting,) 

207 and 412. 
_} The writer’s observations will be found in his Geol. Rep. Exp: Exped. Chap. 
TH, cited in this Journal, [2], xi, 357, xii, 25, 165, 329, xiii, 34, 185, 338, xiv, 76. 

, 
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% tobe a duty to science to pass the principal points of his paper 
view. 

Prof. Horsford, after describing the coral rocks of the Florida 

reefs as of two kinds, a subaerial and submarine, the former 

stated to be a kind of crust deposit, the latter oolitic, alludes to a 

calcareous crust, mentioned by the writer as occurring in the Pa- 

cific, as a case of the former kind. We remark, in the first place, 

that this distinction, imputed to the West Indies, does not exist 

in the Pacific, as will be gathered from the author’s descrip- 

curring especially in depressions. Whatever may be true there- 

fore of the rock in the West Indies, it is erroneous to speak o 

the crust, which the author has described, as an example of the 

* ae bac} me i) — ed 2 oO a rJ > 40) ca = | 9) ig. Lic) ba) [or © Oo = ~ — = ° ie) aa ° bane | oo ~~ o ro <*) 1S) Eh © a Lane) - 

harder and more compact than the subaerial rock ; and although 

sometimes conglomerate in character, it 1s frequently as solid and 

as free from grains as any Silurian limestone of the United States. 

« 
: 

Among the modes of consolidation of lifnestone or carbonate 

of lime, the following are enumerated by Prof. Horsford :—1. the 

co; 

 blufis.so fluted by the waters trickling down their front, and 

80 streaked with stalagmitic incrustations, that at a short e
on 

at sea they appeared to be made up of basaltic columns: an Z 

open excavations or caverns in its cliffs abound in stalactites o 

“ huge size, some enclosing recent Helices that have been covered 

over and entombed while hybernating. Through the elevated 
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reef of Oahu there are numerous caverns but a few feet below 
the surface, and they abound in calcareous depositions. But such 
facts are too well known to require enumeration. 

The possibility of any such depositions taking place from the 
sea is denied by Prof. Horsford as well as the presence of car- 
bonic acid in sea water. It is not admitted that sea water wash- 
ing over a reef will take up carbonate of lime and deposit it 
again, and any such means as this of consolidating coral sands is 
consequently set aside. Darwin states a fact observed at Ascen- 
sion Island, bearing on this point which we here cite. 

In his Journal, p. 588, he says :—‘ Lieutenant Evans informs 
me that during the six years he has resided on this Island (Ascen- 
sion) he has always observed that in the months of October and 
November, when the sand [of a calcareous beach] commences trav- 
elling towards the southwest, the rocks which are situated at the 
end of the long beach become coated by a white, thick, and very 
hard calcareous layer. I saw portions of this remarkable deposit, 
which had been protected by an accumulation of sand. In the 
year 1831 it was much thicker than during any other period. It 
would appear that the water charged with calcareous matter, by 
the disturbance of a vast mass of calcareous particles only pat- 
tially cemented together, deposits this substance on the first rocks 
against which it impinges. But the most singular circumstance 
is, that in the course of a couple of months, this layer is either 
abraded or redissolved, so that after that period, it entirely disap- 
pears. It is curious thus to trace the origin of a periodical in- 
crustation, on certaiti” isolated rocks, to the motion of the earth 

with relation to the sun; for this determines the atmospheric cur- 

rents which give direction to the swell of the ocean, and th 
again the arrangement of the sea-beach, and this again the quan- 
tity of calcareous matter held in solution by the waters of the 
neighboring sea.” 

The author in his Geological Report, mentions different exam- 
ples of incrustations of carbonate of lime on seashores, and simi- 
lar cases are described by other authors. A single case will suffice. 
On the island of Oahu the isolated pebbles of a beach were ob- 
served by the writer to be milked over with a very thin calcareous 

incrustation, and there was a gradual passage to the agglutination 
of pebbles and grains by the process into a mass. Such facts not 

only prove that atmospheric and sea water may take up carbonate 

of lime when running over calcareous deposits, but that such 

dissolved lime may be deposited again on sea shores ; and that 

depositions are sometimes formed on shores from the spray of the 
sea, or from the evaporation of the waters upon the retreat of the 
tides. The calcareous beach sands of a coral island are in the | 
hae! position to be thus consolidated, and below an exterior 

material, the ‘‘ beach sand-rock” is found. 
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_ Prof. Horsford assumes that consolidation is due to the agency 
of the sulphur present in the animal matter mixed with the coral 
sand or mud. ‘The analyses he publishes make out that there 

we have not definite analyses. We only ajserve that the mud 

when dried is generally white like chalk or sand and nearly to all 

appearance as pure; it could not be one-fifth animal matter with- 

out showing it in an offensive odor, as observed by Prof. Horsford 
with reference to the Florida material. ae 

Instead of the “dying animals falling upon and mingling with 

the coral mud of the bottom,” a considerable part undergo com- 

plete decomposition ; another part are washed away by the sea; 

One-fifth part by weight is a large eee Ee ei een 

i l. ivi , Astrea or Porites is a 

De tiie neces 124 il depth, the rest being 

* Me. Darwin, speaking of a large beach of calcareous sand com ed of com- 

i led fr: rals at Ascension, says, “The 
munuted and fragments of shells and cot as me Boer ett an 

round 

por iyi emda Arp sie a building stone ; but some of the 

layers are too hard for fracture, and when struck by the hammer, ring like flint. 

Journal, p. 587, z 

Sreoxn Sznres, Vol, XIV, No. 42.—Nov,, 1852, 63 
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dead coral. The proportion between the living part of a Porites 
one foot in diameter and the dead portion is about as 1 to 50, and 
of the living part, a very large proportion is calcareous, and 
much of the rest is water and the liquids of the body. 

But we may proceed and enquire whether the animal matter if 
present would accomplish the result demanded of it. 

In the first place, 20 per cent. of animal matter contains but 

and’if the sulphur of the sulphate of lime present be added, the 
whole is only 0°5 p. c., or taking the: mean of Prof. Horsford’s 
determination, 0-4 p.c. The amount therefore is not as large as 
would appear from the statement at the bottom of page 250; 
which should be, for 100 parts of the coral material, 

Organic matter, > . ou 
Sulphur, . : ; : o OF 04 

In Prof. Horsford’s second column, 2:05 is not the amount found 
with 20 per cent. of organic matter, but with 100 per cent., and 
hence the discrepancy. Here then, taking the most favorable 
case, and supposing the animal matter one-fifth the whole material 
of the mud, the sulphur that can be counted upon is only four- 
tenths of one per cent. 

In the second place, the transformations supposed in the new 
theory are not possible even if there were ten times the amount 
of sulphur present. gut before considering the “easy explana- 
tion,” we may examine the chemical processes by which it 1s 
supposed to be sustained. 

of the seven ingredients contained, no two were estimated out of 
the same portion. This method, however satisfactory for homo- 

are expressed in percents. In the first place there are 43-99 an 
45-51 for the minimum and maximum of volatile matter, as ascet- 
tained by prolonged ignition of the material—which volatile matter 
includes the sum of the water, organic matter and carbonic acid. 
Now adding up the amount of carbonic acid, water and organi¢ 
matter which follow, as obtained by the special trials, we find 

sng eee 

- ® This volume, p. 250, where he makes the amount of sulphur in 100 parts of 
organic matter 145 p. c. 
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_ only 36°34 and 42-85 for the minimum and maximum of vola- 
tile matter. Whence this discrepancy? What has become of 7-65 
per cent, of volatile matter in one case, and 2-66 in the other? 
If, again, we deduct the total amount of water and organic mat- 

ter as determined by special analyses, namely 2°33 p. ¢, and 3-91 

p.c., from the total of volatile matter, it leaves 41-66 and 41-60 

per cent., being a little more carbonic acid than the minimum of 

lime requires, and about what the maximum demands, to form a 

neutral carbonate. The author says that “the carbonic acid was 

determined in an evolution flask-glass: the results with different 

specimens varied greatly and are far from being satisfactory ;” and 

so we think, especially for basing any deductions with regard to 

the presence of hydrate of lime. : 
ther points might be touched upon. We merely allude to a sin- 

gular discrepancy in the results on page 250. The loss by pro- 

longed ignition, or amount of volatile matter, is stated as follows: 

I. 0-8270 gr. lost 0-4870 gr.—IL. 1-9020 gr. lost 0:8000 gr. 

The proportion hence deduced is 59 and 42 percent. But, a few 

lines below, the author gives as the total volatile matter A117, 

_ We pass now to the point of the theory (see page 248); and 

it is no fault of ours if it prove to be at variance with the known 

principles of chemistry. We take no pleasure in this criticism of 

a note to a former page of this volume. 
_ the author the privilege of presenting his v 

feels bound to express his dissent, and that of the editors, from 

the errors which, either from oversight or otherwise, are con- 

tained in his paper. 
We wold sek How can orgatic gan pe egrtimns Peg = 

oxygen, hydrogen, nitrogen and sulphur, when this matter 

Sraces of Meee Sree pure sulphuretted hydrogen and not 

hydrosulphuret of ammonium? But suppose that the pure sul- 

phuretted hydrogen is evolved: Would it under the circumstances 

change to sulphuric acid? Suppose it to change to sulphuric 

acid, and this to combine with lime to form the sulphate of lime, 

as the theory states: Is it then possible that uncombined ammo- 

ia should be formed from animal matter containing the elements 

of both carbonic acid and sulphuretted hydrogen? Such a su 

Version of chemical laws can hardly be e 
benefit of the coral reefs of Florida. 

sulphate? On the contrary, ammoni 

yarate of lime from any of its solu 
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constantly used in chemical analysis, on this very account, for 
separating alumina, peroxyd of iron, &c., from any solution in 
which a soluble salt of lime is present, by adding an excess of 
the volatile alkali. Again, in one step, the bicarbonate of lime is 
formed, and in the next, hydrate of lime for the purpose of ce- 
mentation: But would not the hydrate at once change the bicar- 
bonate to carbonate again? So says chemical science. 
We have followed the theory far enough. The reader may 

be prepared to doubt Professor Horsford’s first and second infer- 
ences on page 253. “Infiltration of finely powdered (not dis- 
solved ) carbonate of lime” and “ mucilaginous matter” can hardly 
be admitted as the means of solidifying the “submerged oolitic 
rock ;” and the “chemical decompositions and recompositions” 
detailed are not attributable to nature’s elaborations. 

The second part of the memoir, bearing upon the origin of the 
lime of corals, remains for consideration. 

n page 252 it is said, that “the total want of carbonic acid 
in a water in which coral life is so luxuriant suggests naturally 

from the plant and animal yielding carbonate of lime quite in 
soluble, and sulphate of ammonia of the highest solubility.” 
The objections to this sentence are as follows. 

1. Facts show that there is not a total want of carbonic acid 
(or carbonate of lim@#in sea water about coral reefs. . 

2. The stone plant and coral animal are spoken of as distinet ; 
whereas, in fact, the stone plant is contained within the ani 
and is a part of it, and has no independent functions, and no mode 
of increase except such as it receives through secreting action 

within the coral animal. 
3. The excreted carbonate of ammonia must either produce 

the carbonate of lime in the water about the animal, or within 

the tissues immediately where the secretions take place. If the 
ormer, the waters could not show the “total want of carbonic 

in nature, until its life and growth have ceased. Such a mod 
of growth by accretion would be indicated by the absence of all 
cellular structure, and by a crystalline texture in the deposition: 
but a thin slice of coral examined with the highest magnifying 
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_ powers by polarized light shows, as the writer has observed, no 
distinct crystalline texture. 

If coral zoophytes require the medium of carbonate of ammo- 

nia, so must also mollusca, as they derive their carbonate of lime 
from the same waters; and so also fishes and Cetacea, except so 

far as they may receive it from animals taken as food. The pro- 

cess is essentially alike in all. 
Although the presence of carbonate of lime in sea water about 

coral reefs cannot be doubted, it is still true that the lime is mainly 

in the state of sulphate. ‘The writer has presented evidence on 

this point in his Report which is overlooked by Prof. Horsford. 

_ He adds a few forms that were 
obtained from the evaporation 
of a single drop of sea water 
under the microscope while en- ~ A 
gaged in examining a minute | , 
Crustacean. ‘The re-solution wet ee 

and re-crystallization of gypsum was often repeated in his micro- 

Scopic examinations. 
In view of the above considerations, we may refuse our assent 

essential to the coral secretions. he carl 

produced by animal excretions may, by this double decompo- 

Sition, be one source of carbonate of lime in the sea; but if so, 

this carbonate of lime should abound most about coral reefs, as 

it could not be wholly abstracted by the animals from the moving 

Waters. 

A few other statements in Prof. Horsford’s paper require a 

brief remark. 
Prof. Horsford states on page 249, “ that the exceeding fineness 

of the coral mud is due to the stone-plants which flourish in the 

waters within the reef and which admit of ready reduction to @ 

lanation, as h 

appeared to the writer,* is, that it is owing 

whatever coral fragments and shells may be deposited in te 

where the motion of the water is gentle, while the coarser 

and pebbles are found where the waters are St 

lent agitation, as in the face of the breakers. ‘The geen vm 

happen under like circumstances if the rock material were g oa 

ite instead of coral. The corals within most lagoons are as soli 

_as those elsewhere formed. 

* Expl. Exped. Geol. Rep. p- 107, and this Journ
al, [2], xii, 333. 
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The inference that corals would soon die in bodies of salt 
water wholly cut off from the ocean, because they would thus 
fail of the requisite amount of sulphate of lime, may or may not 
be just; but it follows for another reason, even more obvious, viz. : 
the excessive saltness of the water from evaporation in the dry 
seasons of the year, and also its excessive freshness in the rainy 
seasons,—either condition unfitting it for the growth of marine 
species. 

In the analyses of corals given in Prof. Horsford’s paper, no 
mention is made of the presence of fluorine or phosphoric acid. 
This will not be received as any reason for discrediting Prof. Sil- 
liman’s determinations of these ingredients. The author has in 
his hands plates of glass that were etched by this chemist with 
the date of his experiments, from fluorine afforded by corals from 
the Pacific.* 

Prof. Horsford by ascertaining the specific gravity of the coral 
of the interior of a Meandrina and comparing it with that of the 
exterior, endeavors to determine whether the interior is absorbed 
for the formation of the new coral. In very many species, as we 
have had occasion often to observe, the process is the reverse. 
The exterior is comparatively porous, while the interior is solid 
or nearly so, the secretions of lime in progress filling up even the 
interstices occupied by the animal membranes, as the animal dies 
at its inner extremity. The process of absorption as far as 1s 
known does not appear to belong to the lower and dying extrem- 
ity of the polyp; this’ function is performed by the parts above 
from the food and sea water taken into the stomach and internal 
cavity of the animal. 

Arr. XL.—Analysis of Fowlerite; by W. Camac, M.D. 

Havine some good specimens of Fowlerite at command, I _ 
subjected the mineral to a careful analysis in order to determine 
its formula. It was broken into small pieces, which were selected 
with care, in order to avoid the presence of the least trace of any 
other associated minerals. The external characters of cleavage, 
hardness, é&c., agreed with the description usually given of it, 
except that the streak was of a delicate salmon color. 

The analysis was made partly by fusion with carbonate of 
soda, for the ingredients generally, and partly by fluohydric acid 
to determine the alkali, as well as some of the constituents by way 
_—— 

this Journal, [2], p. 249, was a Nullipor 
if 

- BL, learn from Prof. Agassiz, that the Millepora analyzed by Prof. Horsford, 
e. 



. 
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_ of confirmation. The only peculiarity in the analysis consisted 
I separating alumina, zinc, manganese and iron, by sulphid 

ammonium, and after redissolving the sulphids, passing their 
heated solution into a boiling solution of potassa, whereby the 
alumina and zinc were held in solution and the other two pre- 
cipitated. The zinc was separated from the alumina by passin 
sulphohydric acid through the potassa solution, whereby sulphide 
of zinc was precipitated. The iron and manganese were sepa- 
rated by carbonate of baryta. The following are the results of 
the analysis. 

Found. Corrected result. Calculated result. 

Silica, - - - 44-50 : : 
Protoyxd of manganese, 25°37 25°370 25:°370 

¥ ‘chron, == 11-00 11-002 11-266 
Oxyd of zinc, - AV5 4-150 4-250 

i - - 9°66 9-660 9-893 
Magnesia, - \ 627 5268 5395 
Alumina, - - 0-67 — — 
Potassa, eee. 0-60 Feldspar 3-556 — 

101-22 101203 100-000 

Since all the bases are protoxyds, and the amount of alumina 
is very small, it either acts with the silica, or forms a part of a 
foreign silicate. Because the 0°6 potassa requires 0°653 alumina 
to make feldspar, i. e., the amount found by the analysis, and be- 
cause potassa does not belong to the isomorphic bases in the min- 
eral, it is most probable that both of these bodies belong to a little 
feldspar which is accidentally present. Calculating them as feld- 
spar, they abstract 2°30 silica from the amount found, and give 
the above corrected result. 'The calculated result, omitting the 
feldspar, is given in the third column. The proportion of pro- 

toxyd bases to silica in the calculated result, is 1°85: 1 or 11:6, 
and even if the original result, as given in the first column, be 
adopted, the proportion is 1-76: 1 or 7:4. Neither of these satis- 
fies the formula adopted for Rhodonite, which is 3:2. Fowlerite 
is therefore either a peculiar silicate, not Rhodonite, or a mix- 

ture of Rhodonite and other silicates of manganese. Its formula 
very nearly satisfies the assumption of its being a half silicate, 

2RO, SiOs. If Rhodonite be separated from it, the formula is 

3RO, 28i02+4(2RO, SiO;). From my analysis, then, I should 
infer either, that the formula adopted for Rhodonite is incorrect, 

or that Fowlerite is a distinct species. 
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SCIENTIFIC INTELLIGENCE. 

I. CHEMISTRY AND Puysics. 

. On the motion of Fluids from the Positive to the Negative a 

the upper edge of the cylinder. Into the tubulure of the bell a vertical 
glass tube was fitted, from which a horizontal tube proceeded so as to 

the glass bell into the interior of the porous cylinder, where it termin- 
ated in a plate of platinum or copper. Outside the porous cylinder 

ne circuit was closed, the liquid rose in the porous cylinder and flowed 

out from the horizontal tube into a weighed vess ae The results ob- 
7% by means of this apparatus were as follow 

The quantity of fluid which flows out in ne times is directly 
proportion to the intensity of the current. 

2.) Under otherwise equal conditions, the quantities of fluid flowing 
out are independent of the magnitude of the conducting porous su urface. 

id any hog Wie arising from the laws of the flow of liquids 

in the manometer rose to different agi ue measurements of 
these heights the following results were obtaine 
_ (3.) The height to which a galvanic current causes a fluid to rise, 

to its simples Sauce by the wis proposition : 
(4. e force with which an electric oe ean upon both sides 

of a pho of any given fluid, urges t from the positive to the 
negative side, is ees toa byarietaticn isaac which is directly 
proportional to that tensio 

n this manner iisilore we obtain a simple measure of electric ten- 
sion and its ee; action in terms of-atmospheric pressure and 
consequently of gravi 

above laws hold “good only for fluids of the same nature. When 
_ different fluids are subjected to the action of the currents, the mechan- 
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of the method employed by Kupffer consists in the comparison of the 

which they term stannethyl. Tin filings are to be heated with iodid of 

ethyl in a sealed glass tube to a temperature of from 160° to 180° 

At the end of twenty-four hours the whole solidifies to a mass of large 

crystals; from this alcohol separates a substance crystallizing in long 

and brilliant needles and fusing at 38° to a limpid liquid. This sub- 

sta ‘the i , CaHsSnl, and its chemical relations 

are precisely those of the soluble metallic iodids. With nitrate and 

sulphate of silver the iodid gives crystallin 
CiHsSn0, NOs, and C4sHsSnO, SOs; 

no change even after a contact 0 

Rendus, XXXV, ) Se 

4. Preparation of Magnesium.—BunsEN has observed that fused 

chlorid of magnesium is readily decomposed by the voltaic current, so 

that it is possible in a short time, and by the emp atte 

composed of a few pairs only, to obtain a mass of metal weighing 

several grammes. For the preparation of the chlorid, Liebig’s method 

_ 18 recommended ; particular care must be taken, however, in drying the 
54 

___ Szconp Sznms, Vol. XIV, No. 42.—Nov., 1852, 
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mixture of magnesia and sal-ammoniac to avoid the formation of a basie 
chlorid. As a decomposing celi, Bunsen employs a porcelain crucible 
divided into two parts by a diaphragm reaching to half the depth of the 
crucible. In this manner the chlorine set free at one electrode is pre- 
vented from again combining with the magnesium deposited upon the 
other. The electrodes used are of carbon, in the form in which it is 
prepared for Bunsen’s battery ; into the surface of the negative pole 
kerfs are cut to prevent the magnesium set free from floating to the 
surface of the fused liquid and there taking fire. To determine the 
quantity of magnesium formed in a given time, the author introduces a 

rent, so that the latter being observed, the former may easily be calcu- 
lated. Magnesium as obtained by electrolysis is upon a fresh fracture 
sometimes faintly crystalline in large plates, at others fine grained ; in 
the first case it is silver-white and very brilliant, in the last more bluish 
gray and without lustre. Its hardness is nearly that of calc-spar. It 
fuses at a moderate heat: in dry air it is wholly unchangeable and does 
not lose its lustre ; in moist air it soon becomes covered with a coating 
of magnesia. Heated to whiteness in the air it takes fire and burns 

and the fluid allowed to stand over night. ‘The next day the beer was 

found d almost free bitterness, the strychnine having been precipita- 
| 
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_ ted with the coal. The coal was thrown on a filter, Washed, boilec 
* with alcohol and the alcoholic filtrate distilled. . The regidue/in the 

retort was shaken with a few drops of a solution of caustic potash and 
about an ounce of ether. The etherial solution evaporated on a Wateh _~ 
glass gave a mass in which the presence of strychnine was easily de- 
tected by the test above given.—Ann. der Chemie und Pharmacie, 
Ixxxiii, 3 

Il. Mineratocy anp GEouoey. 

_ 1. On Diopside and Molybdate of Lead, furnace products; by 
J, Fr. L. Hausmann, (Acad. Sci. Gottingen; L’Institut, No. 956, April 
28, p. 131.)—The crystals of diopside were from a Swedish furnace at 
Gammelbo in Westmannland. They are two or three lines long ; 

translucent or transparent; grayish-pearly to greenish or reddish-gray. 
teale?. H,— 6 C iti 

Si Xl M Ca Fe . Mn Na K 
54°69 154 15°31 23°56 0°08 1-66 194 1:15=100 

corresponding to the general formula, R? Sit. : 
The molybdate of lead was found in a reverberatory furnace at Blei- 

lee +s easily obtained, looking lik Brochantite (subsulphate of copper) is easily obtained, looking lu : 
Native specimens, by putting a piece of porous imestone In oy ae Mee 

@ saturated solution of sulphate of copper. The sp cocncostcdag — : 

Upon the limestone in small crystalline tubercles along with crystals o 

| ie (Gu G+GuH) may be obtained by the reaction of coarse 

Porous limestone on a solution of nitrate of copper, markin 12 or 

15°, and when the action ceases, by plunging the mass into a solution 
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of an alkaline bicarbonate marking 5° or 6°. The piece of limestone 
in the first case becomes covered with subacetate of copper, and this 
subacetate, in the next step, changes to malachite ; or if prolonged, to 
a double carbonate of copper and soda. The malachite is in small 
silky globules. 

3. On the artificial formation of Malachite; by M. Henri Ross, 
(Kénigl. Preuss. Akad., Oct., 1851.)—When a solution of sulphate of 

copper is precipitated in the cold by carbonate of soda or potash, the 

precipitate is at first voluminous, and of a blue color, but left for a 

while and then washed, it becomes more dense and of a green color. 

It has the composition of green malachite as found in nature. 
4. On the supposed Dimorphism of Zinc, (Konigl. Preuss. Akad., 

Jan., 1852.)—M. Gusrar Ross has examined the supposed pentagonal 
dodecahedrons afforded by the zinc furnaces of Silesia, and upon 

which M. Nickles announced this as one of the forms of this metal, 
and has pronounced them aggregations of grains instead of simple 
crystals, and concludes that we have yet no sufficient evidence of the 

dimorphism of zinc. 
5. The Quader-Formation of Germany.—On page 151 we have 

given the title of two works of M. Geinitz on the Cretaceous formation, 

greensand of Aix-la-Chapelle, of the Salzberg near Quedlinburg, and 
of Kieslingswalda in Silesia; and as the Upper Quader-sandstone itself. 

LIST OF THE FOSSILS. 

Callianassa antiqua, Otto. Crassatella arcacea, dm. 
Faujasi, Otto Venus faba, Sow. 

Serpula filiformis, Sow. Trigonia aliformis, 
Belemnites quadratus, BZ Arca (Cucullzea) glabra, Sow 
Turritella sexlineata, Rom. Pectunculus sublevis, Sow. 
Rostellaria papilionacea, Goldf. Cardium Ottoi (C. Ottonis), Gein. 
—— vespertilio, Goldf. Gervillia Solenoides, Defr. 

~ Cardita Goldfussi, J/ii//. (—=Pholadomya Ostrea laciniata, Vilss. 
om.) 

The grey chalk-marl (kreide-mergel) of the hill (Schlossberg) at the 
village of Heimburg, comprising the Triimmer-kalk (the Conglomerate 
of the Sudmerberg, near Goslar,) is connected with the green sandy 
marl below it by similarity of organic remains, in the same manner as 
the Upper Quader-sandstone is united with the Upper Quader-marl in 
one and the same cretaceous series. This series of sandstones (t 
‘Lower and Upper Quader of M. Beyrich), greensand and green sandy 
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-marls,* and grey and yellow chalk-marls (Kreide-mergel, and the con- 
_ glomerate of the Sudmerberg with its Maestricht corals), is the equiva- 

lent of the tuff-chalk of Maestricht, and the upper chalk with firestone 
of other countries. 

Iam likewise of opinion, that the Lower Quader-marl (lower flags 
_ or marl- and sandstone-flags, also the variegated marl, and lower green- 
sand of Essen) is the equivalent of the Lower Quader-sandstone, and 
not of the Upper or chalk-flags, which are the equivalents of the Lower 
chalk of Kent. 

Consequently I obtain the following arrangement of the series :— 
1. Upper Quader-sandstone ) __ I. Upper Quader { b: AipoatAGalanmanl ; == Upper Chalk. 

Il. Middle Quader-marl (Planer-kalk) = Lower Chalk. 

1. Lower Quader-marl a . 

Ill. Lower Quader 9. Lower Quader-sandstone } = Lourie, 
IV. Hils-clay = Neocomian. 
Professor Beyrich has represented in his Map the Upper Quader in 

‘Six subdivisions.” 
6. New Zealand—According to recent accounts from this interesting 

country, true palzeozoic coal has been discovered in the north part of the 
_ Middle Island. The accounts are too vague to be entirely decisive of 
the important question, whether in those remotest masses of dry land, 
Temains of the ancient carboniferous floras are buried. Fossils are 
Stated to have been found in a white fine sandstone grit, but their na- 

tracts of that country, kept up an active search for the rare indig- 
enous birds, and for fossils; but with the exception of a large par- 

' Tot, believed to be unknown to naturalists, no additions were made to 

the fauna of New Zealand. A diligent hunt for vestiges of the Moas, 
and for a live specimen of Notornis, was unattended with success. 

last accounts from Mr. Walter Mantel! at Otago, (March 20,) stated 
that the servants he had sent out to the localities which native traditions 

pointed out as the habitat of the Notornis, had returned birdless, and 

‘Teported that the wild dogs occupied the country to such a degree, - 
it was hopeless to expect the wingless birds could escape. The egy 
Specimen of Notornis in Dr. Mantell’s possession (in London), bi is oA 

therefore, like the last of the Dodos, to be the sole representative o 
S$ race. 

and British Tertiary. 
. derived from some prominent 

Salis dee. seticicatiet and of the Salzberg near Quedlinburg, and the flags of 
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researches has well unravelled the network’ before 

Scientific Intelligence. 

was not understood. 

relatives in the general tertiary series as: recognized in other 
The distinguished author, after extensive 

im, 

coun- 

mpari- 

son of large suites of fossils collected by him, with the collections in 
England. The following table presents at a glance the results arrived at. 

Synoptical Table of Tertiary Formations of Belgium and French Flanders. 

Nomenclature 
Names adopted i d by M. Du- | British iva- | French equiva- . 

this nemoth : paar inh his ae 2 tes ee a jeeti Poets 
of Belgium, 

A....|Loess and Alluvi-| Limon Hesbay-| Brick-earth, pe ira and _|Post-pliocene ene & 
um. en. drift, &e. Lo Pleistocene. 

A 

B. 1.|Antwerp Crag. eg Scal+| goa ‘and’ coral.-icr rag de meets Pliocene. 
| - line Crags of} tan, Norm 

B. 2.|\Sands of Diest. |S. Diestien. Suffolk. die 

C.....| Bolderberg Sands. S. Bolderien. | Wanting. Faluns de la |Miocene. 
Loire. 

D.1 “Bes oe Rape (S. Rupelien. Caleaire ancel 

dai 4 Beauce. 
U pper freshwa-|> po de Grés Up r Eocene 

D.2 piatiy liter 5 Tenerion su-| ter and uppe a Fontaine- tow ver Mio- 
Pluvi périe daatae of t boas cene of many 

zie: ml Isle of Wight ataes One aut 
pote VS ula 

D. 3.|\Lower Limburg. ee Tongrien Sais Marnes supéri- 

E. 1. 8g ta or S, Laekenien. |Barton Clay. |Sables moyens 
mmu- ou Grés de 

lite Wy sinus Beauchamp. 
artolarius), 

E. 2.|Brussels Beds, or 8. Bruxellien. Regs and |Caleaire gros-| Middle Sete 
Middle Numm Bracklesham | sier. mulitic) Eo- 
litic (Nummulites ds. ene . 
levigatus). | 

E. 3. erin N pose Ss. Paniselien? & & Sables ernie 
¢ beds (Num presien, nai 8, - ag 
lites planu latin, étage supérieur| périeu 

F. 1.|London Clay. S. Ypresie London Clay | Wanting. 
étage josoriour. proper. tices ? 

F. 2.|Plastic Clay and/S. Landenien |Lower London|Lignite Soisson- 
Sands. supérieur. Tertiaries. nais. 

G....|Glauconite and/S. Landenien |Wanting. 
Tufeau of Lin-| inférieur. ntermedi’te be 
cent tween Eocene 

and Cretace- 
Hi....|Marls and Glauco-'S. Héersien. | Wanting. 

nite Ts. 

I......|Maestricht Chalk. —— de Ma-| Wanting. Cretaceous. 
tricht. ‘ 

The several beds here enumerated are described with rage re their 

fossils enumerated, and their condition of origin iscusse 

vations we find that the three divisions of the middle (or “ag 

mulitic) Eocene are ase aera the upper, by the Nummulites vario- 
the midd N. lavigatus, the lower a wes N. ee 
Species of — Echinoderms sees per by in 

* 
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_ Prof. E. Forbes, and illustrated with lithographic figures. There are 
also descriptions of the fossil’ fruits of Palms of the genus Nipadites. 
The nut has some little resetnblance in shape to a cocoanut and is often 
six inches long. Thirteen species are enumerated by Mr. Bowerbank 
from the London clay of the Isle of Sheppey ; and among the Belgian 
fossils this author recognizes four of the English species. Both the 
Echinoderms and Palm fruits are from the Middle Eocene. 

Ill. Borany anp Zootoey. 

1, The Botany of the Antarctic Voyage: II. Flora of New Zealand ; 
by Joseru Datton Hooker, M.D., F.R.S. Part I. London: Reeve 
& Co. 1852. 4to. pp. 80, tab. 1-20.—This work was announced in a 

earlier Flora Antarctica was given in vol. viii, 161. The plan of the 

which are explained in the Introduction. The Flora Antarctica being 
addressed to scientific botanists alone, the descriptions as well as the 
characters were written in Latin, and well-known plants were merely 

enumerated, without being described, except where the characters re- 
quired considerable emendation. But the Flora of New Zealand, be- 
ing that of an important British colony, is planned so as to be most 

useful to the colonial student, as well as to the learned botanist. The 

pliest language that can be applied to botany.” Even the derivation 

Spicuous.” It will not be Dr. Hooker’s fault if this want is not reme- 

di The text of Part I. runs from the Ranunculacee to the Saxifra- 

ished some years ago, in P: 
Irideous plant 

from Panax through Compositz- § ; age 
Brachyglottis with Bedfordia, to Senecio, a view which is perhaps suffi- 

— ciently bo genus Eustylis, proposed on plate xx, in the first 

part, is in the text now reduced to a subgenus of Anisotome. =A. G, 
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a of Capt. Henry Kellett, R. N., during the years 1845-51 ; re ‘ 

succession; and the first part is occupied with a Flora of Western 
Eskimaux-land, comprising all the plants known to occur on the Amer- 
ican coast and islands, from Norton Sound to Point Barrow. Of this 
interesting arctic flora, it has already been remarked by Sir William 
Hooker, that ns recent voyages and explorations, and the full collec- 
tions of Mr. S eemann, have not added a single entirely new species. 
This flora comprises 242 Pheenogamous plants, 3 Ferns, 2 Lycopodia- 
shes Equisetacez, 30 Musci, 1 Liverwort, 21 Lichens, 2 hes and 
2 Alge. 

e;—sample D, was sediment from the surface near the middle 
of th the stream, during high water; E, same from a depth of 30 feet, at 
the same time; F, from the surface of the stream . low water; G, 
from the water at a depth of 20 feet, during low water. 

The following is a list of the species observe 

Potyeasrrica: 44, D E F G 
Arcella Globulus - . i 2 : : Soe 
Cocconeis borealis g - - 2 z #9 

= ES ee eet oe Eo 
Pise eon ly - : “ Sein < #y 

Cocconema Lunula,  - - - : : “ * x 

Bg ‘ #4 
Difflugia lovin. Wiad ARM tae De awh Re s * 

igodon, - m - 8 « = # 
Eunotia amphyoxys, - - : . i 

Diane? — - - : e ‘: S : #9 
"Nene Se cea ae : # 

granulata, - - s “ % s 
Spherula, -  - eee eS i ‘ * * 
a ? ~ “ 4 E * 

3 as 1] ep | #8 
Fragilari s Ratna, Fi ky % * 
Gallionella distan Se ee ; #49 * *f 

ages F é = ‘i u * * * 
Gleonema —— feet *7 #9 #7) #4 
Gomphonema Augur, << = 2 0 pe ; # 

cimidenesicc tet : * 
gracile, - - a * ‘ " *7 

um Arcus, - - - a wee : 7 * * 
scaifaim amphispheni - iar : ; % 

is, Sa et ae * : ~ 
PUM ea eS : : * 

Sigma,” be ty SS hea eae #4 é 2 
ee te te #f *1 bal 
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IV. Astronomy. 

Planet.—Mr. J. R. Hixp of London, discovered another — 1. New 
planet on the 22d of August, 1852. It resembled a star of the ninth 
magnitude, and its place August 22, 1852, 11h 35™ 39s Gr. m. t. was 
R. A, 225 22m 295-74, and N. P. D. 97° 32° 141. 

2. The Planet Melpomene, (Astr. Jour., No. 48.)—The planet dis- 
covered June 24, 1852, by Mr. J. R. Hind, has been named Melpomene. 
The following elements of its orbit are computed by Messrs. Schonfeld 
and Thormann in Bonn, from observations of June 24, July 16, and 
August 12. 

Epoch 1852, July 0, m. t. Berlin. 
Mean longitude, - - 284° 24’ 33-97 
Longitude of perihelion, - - 15 10 57-10) M. Egqx. 

= ** asc. node, - - 149 57 53 -72 § of epoch. 
Inclination, — - - - =~ 10-9 38°04 

ngle of excentricity, - - 12 33 45 -70 
Log. of semi axis-major, - - 03612018 

** * mean daily motion, — - 

tom observations of July 29 and Aug. 7 and J 
Time, 1852, Oct. 11°35920 m. t. Berlin. 
Long. of perihelion, <a * SQ? £7 4) Mex. 
nr ae. Ode, - - 3846 44 30 °9 } Aug. 1. 

Inclination, - - “ . 41 39 36 -7 
Log. perihelion dist., - : 0:1015642 
Motion, - - i : < direct. 

4, Comet.—Prof. Seccut at Rome while searching for Biela’s comet, 
discovered about 34 a. u., Aug. 26, 1852, a small nebulous comet in 
the constellation Gemini. 

It is somewhat uncertain whether this is a new comet, or a portion 
of Biela’s, which was divided about the beginning of the year 1846. 
Dr. Petersen and Dr. Gould arg however of opinion that it is undoubt- 
edly the comet of Biela. The fate"6f this comet, since the division, !s 
a matter of great interest. - * : 5. Shooting Stars of August 9-10, 1852.—At the meteoric epoch in 
August of the present year the weather at New Haven was un- 

rally overcast except a small opening about ten re in diameter a 
little south of the zenith. He estimated that ha 
eeoueh the whole time of his observation as it was at the most favora- 
Sle moment, he could not have seen more than one-fifth of the meteors 
that fell, and owing to the clouds he saw less than one-half that fell in 

cle 

ey 
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Ay V. MiscetLaneous INTELLIGENCE. 

___ 1. British Association.—The twenty-second meeting of the British 
Association opened at Belfast on the Ist of September. The Report of 
Dr. Royle, the General Secretary, states that the recommendation of 
the Council in favor of the publication of Mr. Huxley’s zoological and 
anatomical researches, made during the voyage of H. M.S. Rattle- 
snake, failed of obtaining an appropriation from the government, the 
past year, and the Council recommend that the application should be 
repeated ; also, that Dr. Hooker is already engaged under government 
in arranging his materials on the Botany of India for publication, and 
the first of the three volumes will not be ready before November, ; 

_ also, that Capt. Strachey has assistance from the government to enable 

him to publish his Explorations in the Himalaya mountains and in 
Thibet, with maps and illustrations. The method of investigating the 
tides of the Atlantic and a plan for the same, recommended by the 
Council, is next given in this Report. Among the foreign correspond- 
ing members added this year to the list, we observe the names of 
G. P. Bond and Dr. Asa Gray of Cambridge. 

From the General Treasurer’s Report, we learn that the receipts 
2, 1851 to Sept. 1, 1852,) have been 

£1690 17s. 6d., and the disbursements, £1450. Of the latter, £207 

HY 2 eee eer pea 

. 
ae 

in England, or now deserve the s 

, is recommended. 

ble existence in the 

ressed his willingness 
acienan, if ig ae of the Association be expressed to that effect. 

The publication, now in progress, of the 
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in certain aspects and under certain incidences of light, exhibits an 
This color was extremely vivid and beautiful celestial blue color. 

shown by Sir John Herschel to result from the action of the strata 

appearance the same as before its entrance ; nevertheless, it was found 
to have undergone some mysterious modification,—for an epipolized 

i ad on 

by a series of simple and perfectly decisive experiments ; showing that 
it is in fact the chemical rays of the spectrum, more refrangible than 
the violet, and invisible in themselves, which produce the blue superfi- 
cial light in the quiniferous solution. . Prof. Stokes has-traced this prin- 

‘* true internal dispersion,” or “ fluorescence,” as it is termed by Prof. 
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sg being passed through a solution of sulphate of quinine or other'sebsi-« 

tive medium, affords peculiar advantages for the study of those rays ; 
the fixed lines of the invisible part of the solar spectrum may now be 

exhibited to our view at pleasure. The constancy with which a partic- 

ralizati 
Mr. Joule’s researches with reference to heat are briefly alluded to, 

ion is then made of some experiments in progress under the 

covery by rendering it but the first step in a still more extensive gene- 
on 9 

and men 
_ direction of Mr. Hopkins, for determining the influence of pressure on 

] n 

sented to the British Association, to have an important bearing on the 
questions of the original and present state of the interior of the earth. 

~ It is-well known that the temperature of the earth increases as we de- 

considerable increase in the temperature of fusion occasioned by pres- 

eighty or one hundred miles in thickness enveloping a fluid nucleus. 

Mr. Hopkins considers this state to be inconsistent with the observed 

amount of the precession of the equinoxes, 

perature of fusion be not increased considerably by pressure, the hy- 

pothesis of internal high temperature being due to primitive heat can- 

not be correct; whilst, on the other hand, if the temperature of fusion 
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On the subject of Terrestrial Magnetism, Col. Sabine remarks :— 
** We recognize in terrestrial magnetism the existence of a power 

this power, the character of its laws, and its economy in creation, we 
have as yet scarcely any knowledge. e apparent complexity of the 
phenomena at their first aspect may reasonably be ascribed to our igno- 
rance of their laws, which we shall doubtless find, as we advance in 

knowledge, to possess the same remarkable character of simplicity 
which calls forth our admiration in the laws of molecular attraction. 
It has been frequently surmised,—and the anticipation is, I believe, a 
strictly philosophical one,—that a power which, so far as we have the 

means of judging, prevails everywhere in our own planet, may also 

mt * 5 

= 
ciation gave its attention was, to obtain a correct knowledge of the 

Government and by the East India Company, and how promptly a 
ffectually they have been carried out. The blanks in the southern 

hemisphere have been filled up by maritime Expeditions appointed ex- 
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pressly for the purpose. Magnetic surveys have been completed of 
British North America at the expense of our own government,—and of 

tions which particular lines, or, as some may deem them, critical points 
in the magnetic resultants, may occupy on the earth’s surface at the 
present epoch. Such notices could only be as yet provisional, an 
liable to the amendments which more exact and extended calculation 

he magnetic phenomena, or as it is now customary to call them, 
the three magnetic elements, appear to be everywhere and in both 
hemispheres the resultants of a duplicate system of magnetic forces, 

unife d 
favorable conditions, the regularity of this movement can be se 
down to comparatively very minute fractions of time. By the results 
of careful observations, continued for several years at the Observatory 
of St. Helena,—where, in common with the greater part of the en 
of the South Atlantic, the secular change of the declination exceeds 
eight minutes in the year, and from its magnitude og ae = - 
vantageously studied,—every fortnight of the year is oa Le bh tg 
Precise aliquot portion of the annual amount of the secular change at 

the station. This phenomenon of secular change is undoubtedly one 
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of the most remarkable features of the magnetic system; and cannot _ 
with propriety be overlooked, as it too frequently has been, by those 
who would connect the phenomena of terrestrial magnetism generally, 
mediately or immediately with climatic circumstances, relations of land 
and sea, or other causes to which we are assuredly in no degree entitled 

to ascribe secular variation,—and who reason therefore as if the great 
magnetic phenomena of the earth were persistent, instead of being, as 
they are, subject to a continual and progressive change. It may confi- 

plied whereby the of physical theories propounded for their ex- 
planation might be examined are just beginning to profit by the 
collocation and stu the great body of facts which has been col- 

around the sun, and to its rotation around its own axis, have been ascer- 
tained to exist, and their numerical val pproximately determined 
in each of the three elements, the Declination, Inclination, and Mag- 



Miscellaneous Intelligence. 437 

_ have been severally adduced as hypotheses affording plausible explana- 
tions. Of each and all such hypotheses the facts are the only true 

in them, is far from being yet complete. The correspondence of the 
critical epochs of the annual variation with the solstices and equinoxes 
rather than with the epochs of maximum and. minimum temperature, 
which at the surface of the earth, in the subsoil beneath the surface, or 

perature, the two hemispheres should be oppositely instead of similarly 

affected in each of the two periods referred to. Still, there are doubt- 

appreciable by our instruments or inappreciable by them, 1s a question 

which yet remains for solution by the more minute sifting of the accu- 

quarters. : ads 
To justify the anticipation that conclusions of the most striking ¢ 

acter, and wholly unforeseen, may yet derivable from the materials 

i on 

p certainly at first sight 

the least explicable of all the periodical magnetic variations with whic 

Szconp Serms, Vol. XIV, No. 42.—Nov,, 1852. 56 
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we have become acquainted. I refer to the concurrent testimony which 
observations at parts of the globe the most distant from each other bear 
to the existence of a periodical variation or abet tite epee — the 
magnitude of the diurnal variations and the magnitude and ency of 

the disturbances or storms. The cycle or npn of this inequalll ap- 
pears to extend to about ten of our years; the maximum and minimum 
of the magnitudes affected by it being separated by an interval of about 
five years, and the differences being much too great, and resting on an 
— far too extensive, to admit of uncertainty as to the facts them- 

The exist 

quency and magnitude of the solar spots which Mr. Schwabe has estab- 
lished by twenty-six years of unremitting labor. From a cosmical 
connection of this nature, supposing it to be finally established, it would 

l follow, that the decennial period which we measure by our magnetic 

exercises on the surface of our earth? 
eater follow on the measurements of the figure and 

siieahadauns of the globe—on the tides of the ocean——and on the isother- 

ma ines o ies It is also stated that * the ici derived a few years 

= equator appears to'stand-on the average rote 0-006 in. (more pre- 
sely 0:0057, in lat. 1° 19) higher at the moon’s ialaieini than 

elias she is six hours distant from the meridian.” 
The subject of Scientific Pensions has received successful attention 

from the Parliamentary Committee appointed at Ipswich, and a eens 

i 
the Geologist and Palzontologist, and to Mr. Ronalds, who has been 
for many years engaged in electrical researches. Another subject 
before this committee was that of ‘¢a more cheap and aparece 
tional communication of scientific publications,” respecting which it is 
said that ‘the credit of the first move towards the poe FN of 
this desirable object is due to the government of the United States; by 
‘whom an we was made for the admission duty —, - 
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tutions and individuals cultivating science in that country,—such books 
being sent through the Smithsonian Institution, by whom their further 
distribution to their respective destinations was undertaken. This ar- 
Tangement was notified to our government through the British Minister 

concession of the principle of admission, duty free, into England of 
Scientific books from all countries, designed as presents to institutions 
and individuals named in lists to be prepared from time to time by the 
Royal Society, after communication with other scientific societies re- 

outweighed by the too certain evils; and that scientific men cannot too 
i ire to 

f the prominent parts were ter- The surface was uneven, and some o “egie aucune 

ti ice he gure were eg iin and Ings, recog 
solution, on adding potas _ the solution, on adding po! undoubtedly meteoric iron. 
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It may be an interesting fact, that the locality where this iron was 
found is only a few miles from Waterloo, in Seneca county, where a 
meteorite fell in 1827, as has been stated by Prof. Shepard. 

3. The “* King of the Nuggets,” the largest specimen of pure Gold 
found in Australia.—In the engraving annexed, we delineate a lump 
of pure gold, weighing 27/bs. 60z. 15dwts., which was found in the 
diggings at Forest Creek, Mount Alexander, in the colony of Victoria. 

Scale of six inches. 
ere Pao Bee 

LUMP OF GOLD FROM AUSTRALIA.—VALUE, $5500. 

This marvellous lump of precious metal was, according to letters re- 
ceived from Port Phillip, regarded with extraordinary interest even in 
that gold-ridden community, and is the largest nugget yet found in 

master. Amongst the gold brought by the Posthumus were several 

these smaller lumps, however, contain quartz, whilst the ‘king of the 
nuggets” seems a massive lump of pure gold of a very fine color. Our 
engraving is considerably smaller than the nugget: we therefore give 
a scale of six inches to enable our readers to judge of the real propor- 
tions of the piece of gold, which is eleven inches in length, by five in 
breadth, at the widest part.—Mining Journal. 

4. On the Influence of Suggestion in modifying and directing Mus- 
cular Movement, independently of Volition; by Dr. W. B. CARPENTER, 
(Roy. Institution, March 12 ; Atheneum, No. 1281,)—Public eo 

s rec 

i 

could be placed. But from the account commonly given of these p 
momena—to the eflec islogized” subject” 
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entirely subjected to that of the operator,—he — dissented. All 
the phenomena of the e “ biologized” state, when a ntively examined, 

‘ 
oa, 

ft 
sm 

exert upon the actions of the: body. Thus, the operator asserts that 
the ‘* subject” cannot rise from his chair, or open his eyes, or continue 
to hold a stick; and the “subject” thereby becomes so completely - 

is 

b 
are entirely under the guidance of his ideas. So again, when he is 

__ made to drink a glass of water, and is assured that it is coffee, or wine, 
or milk »—that assurance, delivered i in a decided tone, makes a stronger 
i 

smell, or sight; and not being able to judge and compare, he yields 
himself u to the “ dominant idea.” The same is true of what has been 

designated ‘control over the memory.” The subject is srl that 
he cannot remember the most familiar thing, his own name for e 
ple; and he is prevented from doing so, not by the will of the operston 
but by the conviction of the impossibility of the mental act, whic 

grosses his own mind, and by the want of that voluntary control over 

the direction of his thoughts which alone can enable him to recall the 
desiderated oe The same with the abolition of the sense of 
personal iden 
Now, ‘anes every one of these peculiar phenomena has its . 

in states of mind whose existence is passin, admitted. Thus, the 
complete subjection of the muscular power to o the “ dominant idea” 
precisely what is experienced in nightmare ; in which we are omcedink 

from moving so much as a finger, notwithstanding a strong desire to do 
so, by the conviction that the least movement is impossible. The mis- 

interpretation of sensory impressions is Peieree seen in persons who 

are subject to a of mind, who make the most a mistakes as 

abeyance “ep a time; and it —S but a more Bi 
ire sabes sion of the 

d 
° > e 2 i) S ea] a. 

a 
S R 5 o n a oe =r - “a -® a=) 
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BR 
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States, as of the “ biological » condition, is, the suspension of none 

control over the current of thought, 

ee eels and however strange 0: 

or sequences may appear, we are never —— 
r incongruous their combinations 

d at seria becaus 

There is one phenomeno th “al 
Considered preéminently to intieats the power of the operator’s wi 
over his subject ; namely, the induction of dest, and its spontaneous 

sinks a given time previous ly ly ordained, or by the sound of 
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the operator’s voice, and that only. It is well known that the expecta- 
tion of sleep is one of the most powerful means of inducing it, espe- 
cially when combined with the withdrawal of the mind from every- 
thing which could keep its attention awake ; both these conditions are 
united in an eminent degree in the state of the biologized subject whose 
mind has been possessed with the conviction that sleep is about to 
supervene, and is closed to every source of distraction. The waking 

in twelve. Males appear equally susceptible of it with females; so 

prompt—be anywhere interrupted, the impression will then exert 1s 
reflex’’ action will be the result. 

wer; for impressions made upon the lower extremities then 

violent reflex actions, to which there would have been no tendenc 

the current of nervous force could have passed upwards to the cere- 

brum. So, if sensations be prevented by the state of the cerebrum 
from calling forth its ideas through its instrumentality, they may re-act 

upon the motor apparatus in a manner which they would never do 10 

its state of complete functional activity. 

y if 
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_ This the lecturer maintained to be the true account of the mode in 

_ ‘Rot perceive the objects around him, although his movements are obvi- 
_ ously guided by the i — which they make upon his sensorium. 

On the same grounds, it seems reasonable to suppose that when ideas 
do not go on to be developed into emotions, or to excite intellectual 
operations, they, too, may act (so to speak) in the transverse Bivoction; 

the case in regard to the direction of the thoughts iff the states of elec- 
tro-biology, somnambulism, and all forms of dreaming and reverie. 
Thus the ideo-motor principle of action, as contrasted with the excito- 

otor and sensorio-motor, finds its appropriate place in the physiolog- 
ical scale,—which would, indeed, be incomplete without it. And when 

of reconciling them with the known laws of nervous action. The phe- 

nomena in question are those which _~ been recently set down to the 

action of an “ od-force,”—such, for example, as the movements of the 
“divining-rod,” and the vibration of bodies suspended from the finger ; 
both which have been clearly proved to depend on the state of expectant 

his mind is given up, and the anticipation of a given result being the 
stimulus which a and involuntarily prompts the muscular move- 
ments that produc 

. Motion in the er Hill a through ‘oe action of the 
1.) 

hing permanently over the same spot. The monument is an obelisk of 

granite 221 feet high, and 30 feet square at base; the cavity within is 

7 feet across at bottom and 5 feet at top. The pendulum was sus- 
pended at the center of the roof. The ip. sei of hs ball from the 
center commenced before 7 o’clock a. M. on a sunny day ; at this hour 
it was to the westward; at noon to the northwest; and at evening to 

the eastward. In the progress of the afternoon it had twice os amount 

of motion observed in the morning. During the ni ight, it was grad- 
way restored to the central position. ‘The — inposkor” of the 
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6. Spots on the Sun.—The following results of observatieals by H. 
Schwabe, at Dessau, (from the Astr. lachr.) are published in a paper — 
on the sun, by Alfred Gautier, in the Bibliothéque Universelle de 
Genéve for July, 1852. 

Results of 26 years of 78 wren on a ae of the Sun, by H. 
wabe, at Dessa 

Days of | Number of | Epochs of maxi-|No. of days each 
Date. observations [groups of spots| mum & minimum! y’r when nospots 

each year. each year. | groups of spots. | were ed. 

1826 277 118 22 : 
1827 273 161 2 
1828 282 225 Maximum. 0 
1829 * 244 199 0 
1830 217 190 1 
1831 239 149 3 
1832 (st) zo 49 
1833 267 83 Minimum. 139 
1834 273 120 
1835 244. 173 18 
1836 200 272 0 
1837 168 333 Maximum. a: 
1838 202 282 0 
1839 205 162 0 
1840 263 152 3 

1 283 102 15 
1842 307 68 64 
1843 324 34 Minimum, 149 
1844 820 52 111 
1845 332 114 29 
1846 314 157 1 
1847 276 257 0 
1848 “ato 330 Maximum. 0 
1849 285 238 0 
1850 308 186 2 
1851 308 151 0 

Mean of ) 268 days 164 groups. 
26 years te observations, 

In making his observations, M. Schwabe, on each clear day, counts 

number of spots seen in 1826 was 118; from this there was an increase 

to 161 in 1827 and 225 in 1828, ond then a decrease to 33 in 1833. — 

The number again increased, and was 333 in 1837, 282 in 1838, and 
34 in 1843. Again it increased and after five years in 1848, it was 

u e spots a sere 
Tn 1844 the largest was hardly 4’ broad. While in 1848 three groups 
were 83’ across, and one spot appeared for seven or eight consecutive 
rotations. 

M. Gautier observes that he has remarked a singular connection be- 
tween this decennial period i in the spots, and a decennial poriog & in the 

variations of 1! St ¢ needle Feely pointed out by Dr. Lamont 

are 
he. 
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of Munich.* According to this astronomer, since August, 1840, the 
mean annual amplitude of the diurnal variation of magnetic declination 
between 8 a. m. and 1 P. m. augments regularly for Jive years and then 
diminishes for five years. The epoch of the minimum of this ampli- 

mum, to the middle of 1848. He has also found, from the Gottingen 
_ observations a maximum in 1837, corresponding.with the above observa- 

tions on the spots. 
The results of Dr. Lamont have been confirmed by M. Reslhuber at 

the Observatory of Kremsmiinster in Austria. ‘Thus in 1843, the an-. 
nual mean diurnal variations of declination and intensity have been 

0-00 respectively 6/ 28-6 and 88; and in 1844 they were 6’ 14’-9 
and + 0:00138. In 1848, they were 10’ 55-4 and +0-00273; in 
1849, 10’ 39-5 and 0-00230. 

M. Schwabe has deduced from eight observations with regard to the 
period of rotation of the sun, 25-07 days as the shortest, 25°75 as the 
longest ; the mean of his results gives 25-507 days, He remarks that 

was reddish-brown, more red than brown. The next day it had much 
changed and the border had the usual gray color. 

M. Rodolphe Wolf, of Berne, has been registering the spots since 
1847; and he concludes that the number through a year so varies, that 

ze 
he middle of a large tree, small cry longed cold had extracted from the - at iher 

. . Ss 

a cold but little intense, 

of several trees which 
the buds of many trees, 
are in winter often penetrate 

: ie Gautier afterwards observes, is mentioned by Sabine as 
a “e. eon the 5 tions made at Hobarton from 1841 to 1848. 

Sxconp Szams, Vol. XIV, No. 42.—Nov., 1852. 51 

and the leaves of the plants of our country 
d beyond doubt with a cold several degrees 
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works of the author. 
. t the Cereus Greggii; by Dr. Enceimann.—[The following 

observations, were sent in as a substitute for a sentence on page 339, 

examination. My collection under study includes about 12 species of 

“Mamillaria, 8 Echinocacti, 12 Cerei and 12 Opuntize, most of which 

St. Louis, Sept. 7th, 1852. 
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10. On the Oscillations of Suspension Bridges; by J. H. Réurs, 
Esq., M. A., (Lond. Edin. and Dub. Phil. ii 

bridges, by vibration arising from the tramping of troops, gusts of wind, 
& &c., as well as to suggest means for obviating the mischief under those 
circumstances. ‘The following were some of the most remarkable re- 
sults arrived at :— ote 

ist. That if the tension at the ends of the chain where it is suspended 
be kept constant by allowing play at those points, the variation of ten- 
sion due to vibration at any other point of the chain will be but small. 

ndly. That if the chain be tied at the points of suspension so that it 
can have no motion there, a slight extent of vibration will produce com- 
paratively a great increase of tension. 

3rdly. That periodic forces, such as may be taken, for instance, to 
represent the effect of tramping in time of troops moving across the 
bridge, are dangerous in the extreme, as if they happen to coincide in 
period with any of the possible types of vibration, the extent of vibra- 
tion will increase continuously, till it ceases to be represented approxi- 

‘mately by a linear or even an equation of the second order; in this 

case, the chain will be divided by nodal points where there is no vertical 

will include the foliowing scientific men. For zoology and botany, 

as aid in zoology and botany, M. Arthur von Nordmann, son of the 

Professor ; for entomology, Dr. Meeklin, of the University of Helsing- 

fors; for mineralogy and metallurgy, M. LePlay, Engineer-in-chief of 

the mines of France, and a member of the Crimea ex edition, and for 

fifteen years the “ Conseil Technique” of the Siberian Mineral Explo- 

_rations under M. Demidoff; for mineral observations, vee &e., 

J. B. Laure ; for painter tof lanscapes, portraits, &e., 

natural history painter, M. Weight of Helsingfors ; and M. Alphonse 

Baudin, son of the admiral, will have charge of the journal of the voy- 

age. A geologist and another person for physics are yet to be appointed. 

—L’ Institut, No. 958, April 7, 1852. ; 

12. Rain in the Khassya Hills, Stns i yore etn oe 

52. )— iend, Professor am, in Ww 

eat emcn rack a sig ssya Hills, north of Calcutta, states 

previously well known to Drs. 
men; but as the facts were only 
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OBITUARY. 

lectures of Prof. Silliman the elder, and occupied himself in study and 
research in the Analytical Laboratory of B. Silliman, Jr. He had 
already acquired a thorough knowledge of the duties of a practical 
agriculturist in the management of his father’s estate. After two 
years spent in chemical and mineralogical investigations in New Haven, 
he sailed for Scotland, where he studied British agriculture and agri- 
cultural chemistry under Prof. James F. W: Johnston at Edinburgh. 
During this period of nearly two years his chief chemical investigation 

* Vol. iii, [2], 100, 318. + Ibid. [2], ii, 281, iv, 70. ¢ Ibid. [2], v, 22. 
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age of the State. In order to give a course of lectures before this new 
om New Haven to 

d 
fulness perfectly fitted for his duties, enjoying the entire confidence of 
the whole agricultural community, and bound by the strongest ties of 
personal regard and affection to a large circle of friends, 

e was a man of noble generosity and the highest moral excellence, 
as well as accurate science ; we doubt not that death has opened to him 

Cuartes ATHanasius Baron pe WALcKENAER, (Murchison’s Address 
before the Geograph. Soc., 1852.) — Ee ep died recently at Paris at 
an advanced age. He was a member of the Academy of Inscriptions 
and Belles Lettres, and of the Institute of France, of which during the 

last twelve years he had been perpetual secretary. Though he was the 
author of works which have procured for him an European fame as a 
writer on geography, it is to be noted that his first appearance in the 

‘world of letters was as a naturalist, and by publishing works on insects 

tion of Azzara’s ‘ Voyages dans |’Amérique Méridionale.’ Indeed, we 
learn from himself, that, soridet all his eccoerig linet his real pase 
_ sion was comparative geography, and of this success- 
_ ful proof in his remarkable work ‘entitled ¢ Géopreses Ancienne, His. 

torique et Comparée, des baby Cisalpines et Transalpines,—a work 

which obtained for him one of the great prizes of the Institute, and a ~ 
place in that ss ae minent geographers, such as Delisle, 
D’Anville, ell, Gosselin, and Vincent, had adm itted the vast diffi- 

i 

from the different measures referred to by classical authors; but our 
at reed and indefatigable associate overcame all such obstacles. 

M. de Walckenaer published other geographical eaths on ancient 
modern eography, an historical view of the East, Polynesia, — 

Australia, on the interior of North Africa, teste a general history of 

emo 
He was also a good biographer, having pablished the * Life and 

i i Horace,’ and the ‘ Memoirs of 

Madame de Sévigné ;’ by the last-mentioned of which ot he is per- 

haps best known to the general reader. . The first lines in it show how 

well he could impart the artistic feeling of a geogra rapher to a literary 

production ; for the old castle of Bourbilly, in which the inimitable au- 

thoress was born, is there placed before us me ge ip nd of a master, 

as gr by its meadows, slopes, apoksy on 

M. alckenaer, who had 

tion of hapless became Sec sea of the Ta artment of the 

Seine at the Bourbon restoration, and was created a Baron in 1830 

He was one of the most frequent attendants at the meetings of the 

Academy, of which he Eger been a member since 1813, and was, when 

he died, a Vice-President of the Geographical Society of France. 
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VI. BrptioGRaAPuHy. 

1. Address at the Anniversary Meeting of the Royal Geographical 
Society, May 24, 1852; by Sir R. I. Murcuison. 72 pp. 8vo.—This 
pamphlet commences with a mention of the Explorations of Dr. ; 
and Capt. Strachey, the former in northern North America, the latter 
in the Himalayas, and the presentation to them of the Gold Medals of 
the Geographical Society. The able address of Murchison, after some 
introductory remarks, makes mention of the career of several members 
of the Society who have died the past year: among whom are Vice 
Admiral Sir Charles Malcolm, who died at Brighton, June 14, in his 
69th year; Mr. Bartholomew Frere, born in 1776; the Earl of Derby, 
for some time President of the Zoological Society of London; Com- 
mander Frederick Edwin Forbes, R.N., author of “* Dahomey and the 
Dahomans,” who died on the 25th of March at the age of 34 years: 
and of foreign members, Walckenaer of France, Schouw of Denmark, 
and Inghirami of Florence. The author next reviews the recent Arctic 
researches, and the Gold Explorations in Australia, and mentions the 
researches in Physical and Descriptive Geography made by British inves- 
tigators, and to some extent those of foreign countries. He makes men- 
tion of Johnston’s Physical Atlas, Petermann’s elementary physical maps, 
the first on the chief botanic regions of the world, the last on oceanic eur- 
rents and river systems; also Dr. Smith’s Ancient Geography ; some re- 
searches of the Meteorological Society ; and the Ordnance Surve of 
Scotland. Among the labors on the Continent of Europe, he refers to 

‘yet published ; the Hypsographical, Mining and Arboreal maps of Swe- 

red 

3” the geological map of Belgium in course of pu 
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by M. Dumont of Liege; various charts published under the French 
government of the South of France, parts of the Pacific, &c.; the 

Military Map of France, 149 maps of which are completed out of 258, 

a survey begun in 1818 and to be completed in 1855, the annual ex- 
pense being about £30,000 per year ; a fine map of Greece in 30 sheets, 

by Col. Peytier of the French Expedition in the Morea. 
- Some explorations in South America are also alluded to; the Indian 
researches by Dr. J. D. Hooker, and Capt. Strachey ; Craufurd’s Memoir 
on the Geography and Statistics of Borneo; Carter’s account of a por- 
tion of the Arabian Coast with its Geology, in the Journal of the Bom- 
say Branch of the Royal Asiatic Society for 1851 and 1852; Explora- 
tions in Africa of Messrs. Oswell and Livingston, of Mr. Garriott, of 

F. Galton, and the publication of the work in French of Messrs. Ga- 
lunie and Ferret on Abyssinnia in 1841-42. 

The author appears to have been ignorant that any coast surveys, 

or explorations of any kind, were in progress in the United States, 
and alludes only to the extravagant scheme of Whitney for the great 
Rocky Mountain railroad. 

2. On a Fossil Saurian of the New Red Sandstone Formation of 

Pennsylvania, with some account of that Formation. So, on some 

New Fossil Molluscs in the Carboniferous Slates of the Anthracite 

seams of the Wilkesbarre Coal Formation ; by Isaac Lea. (From 

‘the fossil Saurian here described by Mr. Lea occurred in certain lime- 

stone conglomerates in Upper Milford, Lehigh Co., Pennsylvania, 

where they were found by Dr. Shelly. The species is named the Clep- 

sysaurus Pennsylvanicus. The generic name refers to the very remark- 

able compression laterally of the vertebree towards the center. ‘* The 

e s 

ro-posterior diameter 1-2 inches, transverse diameter 0°35 of an inch. 

A centrum 2°1 inches long, had its two diameters 1 inch and 0:3 of an 

inch. ‘These and the other bones are represented on three lithographic 

The new carboniferous molluscs described in this paper are named 

as follows :—Modiola Wyomingensis and minor, Posidonia 2? clathrata, 

perstriata, and distans. * The specimens were from shales brought out 

of a working coal mine above Wilkesbarre, Pa., where they are very 

rarely met with. They were accompanied with scales of fishes, which 

species is named by the author Paleoniscus ? Leidyana. ; 

. the Fossil Footmarks of the Red Sandstone
 of Pottsville; by 

Isaac Lea, (from the Trans. Amer. Phil. Soc., x.)—These tracks 

have been noticed in this Journal, in vol. ix, 129, 1850, in a brief account 

by Mr. Lea, taken from the Proceedings of the Amer. Phil. Soc. The 

woodcut there given represents the impressions with too much distinct- 

ness, judging from the lithographic plates accompanying the memoir. 

The species is called primavus. The second plate of the 
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memoir contains impressions of six double tracks, alierona right and 
left. The slab from which the view is taken sures. thirty-four 
inches by twenty-one. The general character ae ane of the im- 

pressions and their arrangement are mentioned in the account in vol, 
ix of this Journal, above referred to 

4. Catalogue of Shells Ai at Panama, with Noees on. their 
Synonymy, Station and Geographical DaeirBittoned by C. B. Apams, 

from Annals of Lyceum of Nat. Hist. of N. Y., vol.v.) 334 pp. 

New. York, 1852.—This large volume sero a ph fim: catalogue 
of 516 species of Panama shells, their habitats as to depth, as far as 

ascertained, and a eamprehensiye synonymy of the fROUeE with de- 

species. ‘The number of. specimens of Mollusks collected at Panama 

by the author in his journey was 41,830; and of the 516 species 376 

were Gasteropods, 139 Acephala, and one a Brachiopod. The new 
species number nearly 160. The paper by Mr. R. Bland in this vol- 
ume renders it unnecessary to cite in this place from this very valuable 
work of Prof. Adams. Such a thorough canvassing of the species of 
a region, as is given by Prof. Adams, wherever he carries his researches, 

will tend rapidly to hasten our knowledge of the great principles in- 
volved in the present distribution of species over the globe. The plu- 
ral origin of species among the lower orders of animals is rendered 

more than probable by the investigations thus far made. We may 

however doubt the principle that all varieties thus originated. It is not 

through sraioee we can feel assured that we know the full extent of 
these ¢ 

oceedings of the American Association for the Advancement 
of ae 6th meeting, held at Albany, N. Y., August, 1851. xl, and 
411 pages, 8vo, Albany and Geese, 1852.—In vol. xii, p. 305, 
of this Journal, we have given a list of the papers read before the As- 
sociation at Alban ny. The present volume contains these papers either 
as abstracts or in full, as far as they were received by the Secretary. 

6. Elements of Natural patorcbie ; by W. H.C. Barrzert, LL. D., 
Prof. Nat. and Exper. Phil. in the U.S. és Acad. at West Point, 
including, II, Acoustics, III, Optics. 360 pp., 8vo. New York, 1852. 
A..S. Barnes & Co.—The Elements of ‘Natural Pullen ob rt ‘ 

cules, The author ee passes to the near of MATES a“ velocity of 
sound Psi different media, the interference of waves of sound, 

2s of musical tones and intervals, vibrations a F plates, strings, 
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with all the fullness required for class instructi 
7. A Descriptive Treatise upon the Sun, Moon and Planets, includ- 

ing the Solar System, an account of all the recent discoveries ; ; 

Russet. Hrnp, Foreign Secretary of the Royal Astronomical Society 
of London, etc. 200 pp., 12mo. New York, 1852. G. P. Putm 
—This excellent work has the merit of being furnished with the latest 
discoveries in astronomy. It takes up the Sun and Planets with their 
satellites in order, and treats of them in a lucid style, addressed espe- 

cially, as the author states in his preface, to general readers desirous of 

informing themselves of the present state of our knowledge of the 
heavenly bodies, rather than to the profound astronomer. 

8. eatise of Analytical Geometry; proposed by Rev. Brenz- 

pict Sestinti, 8. J., Prof. Nat. Phil. and Astr. in Georgetown College. 

210 pp., 8vo. Washington, 1852.—The subject of Analytical Geom- 
etry is gaining access to many of our literary institutions, and already 
a choice of works in this department is before the public. Prof. Ses- 

ete. The subject of Optics is presented with unusual perspicuity and 
on. 

> io So 

cipal heads, “from which, as from a nucleus, the theory of the lines 

and surfaces of the second order are deduced.” All the properties of 
the lines as well as of the surfaces are derived from the discussion of 

the simple quadrinomial formula mx?--na--p=q, or from the trino- 
mial mx?-+-na==d, a simplification of the subject brought forward by 
Cauchy. 

9. he Essay on Organic or Life Force; by J. H. Watters, A.B. 
Written for the Degree of Doctor of Medicine in the University of 
Pennsylvania. 36 pp., 8vo. Philadelphia, 1851. Lippincott, Gram 
& 

? . * . 

Co.—The proposition which the author endeavors to sustain in this 

Society of London, Feb. 20th, 1852; by Wm. Horxins, Esq., Presi- 

dent of the Society. 64 pp., Svo. London, 1852 
and 

tions. and of all subjects in geology the least understood. The phe- 

nomena of glaciers a oneal and the three agencies, glaciers, float- 

ing ice and currents are spoken 

Seconp Serres, Vol. XIV, No. 42.—Nov,, 1852. 
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erica 
range of surface covered by the phenomena, and the nature of the 
transported material. The author after speaking of the distribution 
over Europe, exhibits his own views as follows :——‘‘ But it is of more 
importance to remark, that whatever be the nature of the blocks, they 

conceive water alone to be capable of giving these characters to the 

perfectly angular, and not unfrequently imdedded in masses of fine 
drift, indicative of the absence, at the time of its deposition, of any 

lence is indebted to Dr. Warren for a most munificent and unique 
contribution to her records. If Dr. Warren had not already 

lamous as the great surgeon, he would certainly become so as the au- 
thor of the greatest book on the greatest quadruped. 



A fe Sg 1 ge, tied EO Ee ane Fi 

Bibliography. 4565 

A Treatise on Mineralogy; by Cuartes Urnam Sueparp, M.D. 
Did edition, with 488 illustrations. In 2 parts. Part I, 246 pp., 8vo. 

ven 2.—P i i 

bracing the orders in Mohs’s system (w ntinues in the mai 
to adopt) of Gas, Liquid, Soluble, Haloid, Malachite, Baryta, Ochre, 

em 

“tog The author has added many new figures to the ork, and a 

Ting tishribdetco on a Gen nus Unio, together with Descriptions of 
New Species in the families Unionidae, Colimacea, and Melaniana ; 
by Isaac Lea. Vol. v, with numerous plates. Read before the Amer- 
ican Sidaephics Society, and published in its Transactions.—This 
volume is well iustrasad by 19 lithographic plates, suobrecing figures 
of 56 species of Unio and Anodonta, 12 of Melania an elix. 

Synopsis of the Family of Naiades ; by Isaac Lie Third 
edition, greatly enlarged and improved, 88 pp., 4to. Philadelphia, 1852, 

H. J. Bro p W. H. Miter: An Elementary Introduction to Mineralogy; by 
the late wil Phillips N. w “edition, with extensive alterations nie additions. 
700 ape ndon, 1852. Br & Longm: 

Gro rie VEY OF aah Reports of Progress af the ale ar 1850-61, and 
for Ag oor "1851- aes ; by W. E. Logan Quebec, 1852. 

Report oF T NTY-FIRST Meeting of the British. Assocation ugh bog Advance- 
ment of Science, ey “ the wich, July, 1851; lii, 372, and 132 pages. 
1832, The more important of the Reports include din reid volume, ~~ af Powell, 

inous Meteors, 5 9 > es; A efrey, OD eee d su ed ex 
“coms of ener organs the Higher Cryptogamous P. pages Z, Will 8 

rt on Annelida, 118 ee Rk. Mallet’s Second Report on th vised 

- 

a. de oe Stapumnem Paling mee ping und Eypny alo Vers- 
teinerungen des Rheinischen Schichtensystems in Nassau, mit eine 
Geognosie dieses Bohistes eal mit steter Berttcksichtigung tbaloger Fearon an- 

derer Linder. Subscriptions are soli i in d 
at Wiesbaden by C. W oth dated March, 1852, states 

t arts ar appeared, and 20 lithographic poten in folio, with 136 

poses 4to of text. recy pa 17 mye Hedin or the 

teropoda and a part of the Gastero ice z 
Dn, F. Esc ke ut: Das Ph Sie in papolarés WV extrligen mit 18 Tafeln 

oxi elbeednadicten holzschnitten. Gr. 8vo gehftet. Berlin, und iiber = in den Text 
m8 Hirschwald. 
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Diagram No.) 
Diagram No.3 

Variation of ordinates of Diurnal Guirves with suns Declination. 

Comparison of curves of sines and diurnal & semi diurnal curves from observation. 
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Diagram No.’ 

Variation of ordinates of Diurnal Curve with Moons Parallax. 

Diagram No. - 

Curves of heights of diurnal wave & of corresponding values of sin 2 5° 
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Diagram No. 9 

Conparison of the half monthly mequality mn tune from observation and hy theory. 
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