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Art. I .—Historical Eloge ofAbraham Gottlob Werner,
read at a sitting qf the Royal Institute of France. By
M. Le Chevalier Cuvier, Perpetual Secretary to the Royal

Institute of France, &c. &c. &c.

TDHE end of the seventeenth century saw a new science arise,

which assumed, in its infancy, the proud name of the Theory of

the Earth. Setting out from a small number of ill-observed

facts,—connecting these together by fantastical suppositions,

—

it pretended to remount to the origin of worlds, to amuse itself,

as it were, with them, and to form a history of them. Its arbi-

trary methods, its pompous language, all seemed to disunite it

from the other sciences ; and in fact, philosophers by profession

excluded it, for a long time, from the circle of their studies.

At last, after a century of ineffectual attempts, it has entered

within the limits assigned to the human mind. Submitting it-

self to the modest occupation of observing the globe as it ac-

tually exists, it has penetrated into its bowels, and has made £t

kind of dissection of it. From that period, it has taken its

place among those departments of knowledge that are positive ;

and, what is very remarkable, it has done so, without losing any

thing of the marvellous which it had always possessed.

The objects which have been given to it, to see and to touch,

—the truths which it has every day been placing under our

eyes,—are more admirable and more surprising than any which

rash imaginations had amused themselves with conceiving.

Two celebrated men, Pallas and Saussure, had prepared the

way for this happy reform,—a third has accomplished it,—

I
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2 Cuvier’s Historical Eloge of Werner.

mean Werner. With him, the most remarkable epoch of the

science of the Earth commences ; and we may even say, that he

alone has filled that epoch. For he has had the good fortune to

see those ideas, which were so novel, and those vieAvs, which, be-

fore his time, were so unknown to naturalists, universallyprevalent

during his own life. He has left as many inheritors of his me-

thods and his doctrine, as there are observers in the world ; and

wherever mines are explored, or the history of minerals is taught,

some distinguished man is to be found, who boasts of having

been his disciple. Entire academies have been formed, which

have taken his name, as if they had wished to invoke his genius,

and to make him, in a manner before unknown, their patron.

On hearing of such extraordinary success, who would not sup-

pose, that it had belonged to some of those keen propagators of

their own doctrines, who have overwhelmed their contemporaries

by numerous and eloquent works, or who have acquired partizans

by the ascendancy of great riches, or of an elevated rank in the

social order.? Nothing of all this was the case with Werner.

Confined to a small town of Saxony, and destitute of any autho-

rity in his own country, he had no influence on the fortunes of

his disciples. He had no connection with persons in power.

Of a disposition singularly timid,—at all times unwilling to write,

—he has left behind him but a few sheets of print. Far from

seeking to make himself of consequence, he was so little sensible

of his own merit, that the trifling rewards granted him at a

time when his fame was spread throughout all parts of the world,

surpassed to a great degree whatever he had hoped for or de-

sired.

But this man, so little occupied with himself,—believing him-

self so little called upon to write, or to instruct others, had in his

language and in his conversation an indefinable charm. When
once any person had listened to him,-—when, over some fragments

of stones or of rocks, arranged almost by accident, he had deve-

loped, as it were by inspiration, all those general conceptions, all

those innumerable relations which his genius had discovered, it

was impossible to detach one’s self from him. The scholars of

Werner, subdued by his talent, respected him us a great master,

—allured by the affection which he shewed for them, they often

dierished him as a father,—wherever they went, they propa-
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gated his doctrine, and spoke of his person with respect and with

tenderness.

It was thus, that in a few years the small school of Freyberg,

intended only at first to form some miners for Saxony, renewed

the spectacle of the first Universities of the middle ages,—-that

scholars flocked to it from every country in which any civiliza-

tion exists,—and that, in the most distant countries, men far

advanced in life, and philosophers who had already obtained ce-

lebrity, were seen addressing themselves to the study of the

German language, solely that they might be in a condition to

hear, in their own person, this great oracle of Geology.

A fame so rare, has deservedly placed Werner on the list of

our foreign associates ;—it demands this day this tribute of our

regrets ;—it will dispose you, I doubt not, to listen with some

indulgence to the history of a life, altogether secluded,—altoge-

ther devoted to science,—perhaps altogether monotonous,—but

the labours of which have been rewarded by such great renown,

Abraham Gottlob Werner was born on the 25th September

1750, at Wehrau on the Queiss, in Upper Lusatia. From his

earliest years, he saw himself surrounded by objects which were

to form the occupation and the glory of his life. His father,

who was the director of a forge, used to give him brilliant mi-

nerals of different sorts as playthings ; and before he could pro-

nounce their names, the child had accustomed himself, whilst

occupied in heaping, in throwing, or even in breaking them, to

compare them together, and to recognise them by their more

marked appearances.

From that time, he kept during his whole life, some of those

specimens ; and when he shewed his collection, after it had be-

come one of the richest in Europe, he never failed to point out -

these small beginnings of it, as if he had wished to express a

sort of gratitude to those first sparks from which such great

lights had proceeded.

He was intended for the employment of a miner; and as the

regulations of Saxony require that those who are to enter on this

branch of service should be regularly licensed, he proceeded,

after having attended a course of Metallurgy at Freyberg, to

follow out that of Jurisprudence at the University of Leipsic.

A 2



4 Cuvier’s Historical Eloge of Werner.

Two tastes,—we might even say two passions,—attended him

through life,—the love of minerals, and the love of method.

He was fond of dividing, and of classifying objects, as well as

ideas. He was pleased with all those things which could be dis-

posed in regular order; and from this period of his life, he used

to purchase books, more for the purpose of arranging them ac-

cording to a plan, than that of perusing them.

This double propensity was observable in his first work, the

Treatise on the External Characters of Minerals, a pamphlet

of a few sheets, which he published at Leipsic, at the age of

twenty-four.

This work is an analysis and minute subdivision of all the

varieties in the apparent properties of minerals ; every one of

these varieties is marked by a fixed term ; and the whole of

these terms was intended to form a definite language, by means

of which all mineralogists might understand one another.

This was to render Mineralogy a service similar to that which

Linnaeus had rendered to Botany ; but it was a service pur-

chased at the same expence.

It is certain, that this Vocabulary has given more detail and

more precision to the science : those who take the trouble to

apply it, acquire a surprising facility of distinguishing mine-

rals at first sight ; and the attentive examination which is ne-

cessary to accommodate the description of these substances to

the prescribed formula, has led to the discrimination of many

of them, which would otherwise, perhaps, have long remained

confounded in the crowd. Yet one cannot help confessing that

this idiom, which is necessarily pedantic, and which is confined

in its terms of expression as well as in its words, has given to

those works which have too servilely employed it, an air of

pomposity,—a dryness and a tediousness which are more fre-

quently fatiguing than useful.

These inconveniences, however, were never greatly felt. Tech-

nical and semi-barbarous terminologies had been long in fashion.

For thirty years the fascinating science of Botany had em-

ployed no other language, and Naturalists, already accustomed

to so many fetters, were not dismayed by the fear of submitting

to another.
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We might almost believe, that if any one was dismayed by

this new creation, it was Werner himself, and that if he wrote

so little after his first Essay, it was that he might escape the

trammels which he had imposed upon others. Fortunately

this performance, accommodated as it was to the taste of his

nation, became a source of fame to himself, and procured for

him the means of communicating his ideas in a manner less

troublesome to him.

In 1775 he was appointed Professor and Inspector of the

Cabinets at Freyberg. It thus became his duty to devote

himself without interruption, to that which formed the most

lively of his inclinations,—and he was stationed in that can-

ton which was best adapted to satisfy his wishes,—that can-

ton, indeed, of all Europe, in which the greatest variety of

minerals is produced, and which has been traversed in all di-

rections, for the greatest length of time, by the labours of mi-

ners.

Accordingly, from this period, all his labours were devoted

to one object,—to Mineralogy. But this single science, made

fruitful by his genius, has become a science of immense extent.

His first step had been to create for it a language ; his se-

cond necessarily was to form for it a Method. But this second

step, which was by much the most important, was also by far

the most difficult.

Organised existences have two bases of classification evident-

ly given them by nature,—that of the Individual resulting from

the union of all the organs of the body to produce some com-

mon action ; and that of the Species, resulting from the con-

nections which generation has established among individuals.

More remote resemblances, however natural the relations on

which they are founded may be, are always more or less de-

pendant on ahstractities of the mind.

In mineralogy, classifiers have sought in vain for some

principle which might correspond in all respects with these

primary bases. The mysterious power of crystallization is the

only one which seems to have some resemblance with the genera-

tive power ; it even determines the composition of a body, al-

though it does so only within certain limits. Becent experi-

ments have shewn, that there are substances whose crystallize
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ing power is such, that they constrain very considerable quan-

tities of different bodies to accommodate themselves to their

form ; and it has long been observed in nature, that crystals

in all respects are alike ; those of sparry iron, for instance, may
contain more or less of iron, or more or less of lime, as there

may be in two animals of the same species a greater or less

quantity of fat, of gelatine, or of the earth of bones.

In mineralogy, then, crystallization ought to be the funda-

mental principle of the species, of the visible species. But in

an immense majority of minerals, the crystalline form is not

apparent, and in these cases composition cannot give us this

principle, for the composition of such bodies Varies still more

than that of crystals, and foreign mixtures more easily corrupt

their purity.

What then is to be done We must have recourse to those

properties which are most nearly allied to the fundamental

principle,—to the cleavage, which is but one of its phenomena,

to the fracture, to the hardness, to the lustre, to the effect of

the body on the touch, which are its more or less immediate

consequences.

This is what Werner has done, not perhaps that he has

exactly proceeded upon these reasonings, but he has done it by

that sort of delicate instinct which was the peculiar character of

his genius. He has the air of considering the identical com-

position of the molecules as the principle of species, and the

point from which he sets out,—perhaps because he really be-

lieved himself to have set out from thence ; but he never ac-

tually applies this principle, except when it is in agreement

with the external qualities, and in all cases it is upon these

properties that he has founded his distributions, leaving analy-

sis to reconcile itself to them as it may. All the unctuous

stones, for instance, are classed in the Magnesian Order, al-

though many of them contain more alumina or silica, than mag-

nesia. He carried this rule so far, that he always persisted in

leaving the diamond among the siliceous stones, notwithstand-

ing the incontrovertible experiments which prove that this gem

is only a crystallization of carbon. What is more remarkable,

is, that among all these external properties, the one on which
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he bestowed the least attention, was the most fundamental of

the whole, I mean the Crystalline Form.

It is true, that the labours of Werner l)egan ten years before

the first attempts of Haiiy, and, consequently, almost thirty

years before the admirable developement which the doctrine of

this great mineralogist has received ; and Werner, on his part,

has done so much for the progress of the science, that he may

eaaly be excused for not having kept pace with all that his ri-

vals have done ; but the inexcusable thing is, that some of his dis-

ciples, from a mistaken zeal, and contrary to his uniform avow-

al, have shewn a desire to depress an order of truths, with

Avhich he had made them too little acquainted.

The reverse ought to have happened ; the results of the two

methods ought to be united and combined : far from being op-

posed to each other, they are the same in spirit, and are, in

reality, but two branches of the same stem. Both of them,

without pretending to deny that species do, in some respects,

depend on composition
;
yet establish them without sufficiently

consulting chemistry. They suppose for them, tacitly at least,

a principle of individuality, which does not belong to the mat-

ter that composes them. Chemistry reproaches both of them

with sometimes establishing Species gratuitously, and yet she is

obliged to confess that both of them have frequently anticipated

her, by indicating distinctions of substances, of which she has

only been able to give an account by her analysis, after the fact

had been ascertained.

The only difference is, that each of these two great minera-

logists gives too exclusive a preponderance to those characters

which he has most attentively studied.

Haiiy, considering crystallisation as alone worthy to be set

in competition with analysis, has resorted to methods which are

more rigorous and more scientific, but from which a great many
substances escape.

Werner, admitting subordinate properties to the same privi-

lege, embraces more easily all kinds of minerals, but he has

overlooked what is most profound and mysterious in tlieir na^

ture ; and when, in the conflict of these two methods, he has en-

deavoured to set his subordinate properties in opposition not

merely to analysis, but to crystallisation itself, he has almost al-
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ways brought himself under the condemnation of that funda-

mental law, of which the properties he wished to employ are on-

ly corollaries.

Werner had thus devised a language for describing minerals;

—he had arranged them ;—he had assigned to each its distinc-

tive characters, and had, in this manner, formed a Mineralogy,

strictly so called, or what he named Oryctognosy^ that is to say,

the knowledge of fossils.

The history of their arrangement on the globe, or what he

called Geognosy^ that is the knowledge of the Earth, was the

third point of view under which he considered them.

The Earth, in fact, is composed of mineral masses, and mo-

dern observers have satisfied themselves, that these masses are

not thrown together at random.

Pallas, during his laborious travels to the extremity of Asia,

had remarked that their superposition could be referred to fun-

damental laws.

Saussure and De Luc in traversing, in many directions, the

most elevated mountain chains of Europe, had confirmed these

joint observations.

Werner, without quitting his small province, has carried the

knowledge of these laws to its utmost, and he has been able to

read, in these laws, the history of all the revolutions of which

they are the work.

Tracing every bed throughout its whole length, without per-

mitting himself to be led astray by the interruptions which di-

vide it, by the mountain crests and difierent elevations which

rise above it, he has determined, in some sort, their different

ages, and the age of all the accessory matters which are inter-

mingled with the principal substances.

The different fluids by which the globe has been surrounded,

—the changes of their composition,—the violent movements by

which each change has been accompanied ;—all of these have

been found written, to his eye, in the monuments which they

have left.

A universal and tranquil ocean deposites, in great masses, the

primitive rocks,—those rocks which are distinctly crystallised,

and in which silica is the first predominating ingredient. Gra-

nite forms the base on which all the others rest. To granite
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succeeds gneiss, which is only a granite beginning to be slaty.

By degrees, argil predominates. Schists of different kinds ap-

pear ; but in proportion as the purity of the precipitations is

changed, the distinctness of the crystalline grain is diminished.

Serpentines, porphyries, and traps succeed, in which this grain

is still less distinct, although the siliceous nature of these rocks

evinces the returning purity of the deposition. Intestine agita-

tions in the fluid destroy a part of these primary deposites

:

new rocks are formed from their debris united by a cement. It

is amidst these eonvulsions that living nature arises. Carbon,

the first of these products, begins to shew itself. Lime, which

had already been associated with the primitive rocks, becomes

more and more abundant. Rich collections of sea salt, to be

one day explored by man, fill immense cavities. The waters,

again tranquillised, but having their contents changed, deposite

beds less thick, and of greater variety, in which the remains of

living bodies are successively accumulated, in an order not less

fixed than that of the rocks which contain them. Finally, the

last retreat of the waters diffuses over the land immense collec-

tions of alluvial matters, the first seats of vegetation, of cultiva-

tion, and of social life.

The metals, like the rocks, have had their epochs and their

successions. The last of the primitive, and the first of the se-

condary rocks, have received them in abundance. They be-

come rare in countries of later formation. Commonly they are

found in particular situations, in those veins which seem to be

rents produced in the great rocky masses, and which have been

filled after their formation. But they are not all of equal age.

Those which have been last formed are easily known, because

their veins intersect those of the more ancient, and are not

themselves intersected. Tin is the oldest of them all ; silver

and copper are the latest formed. Gold and iron, those two

masters of the world, seem to have been deposited in the bowels

of the earth, at all the different epochs of its formation ; but

iron appears at each epoch under different forms, and we can

assign the age of its different mines.

The necessity of abridging obliges me thus to unite under

one view, results which, we may easily imagine, could only
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have been obtained by many thousand observations. But Wer-
ner made all these observations with so much care ; he com-

bined them with such scrupulous correctness, that all those which

have since been made by others, have confirmed his ; and if we

except his opinions respecting volcanic countries, of which I

shall have another opportunity of speaking during this sitting,

all the rest of his ideas have only met with a temporary oppo-

sition.

Su<;h, then, is the explanation of the Geognosy, or of the po-

sition of minerals above one another, and when they are consi-

dered in their vertical situation. But there are other differences

iii their horizontal position, that is, as they are placed by the sides

of each other, of which it is not less important to give an ac-

count. These form, therefore, a fourth point of view under

which minerals may be considered, and which Werner desig-

nated by the name of Geographical Mineralogy.

Indeed, the latest formed rocks, or those which cover the

others, are less elevated : they are pierced by the more ancient

rocks, which form the lofty mountains. From this we con-

clude, that the fluid became lower in its level as its solid pro-

ductions were multiplied. It divided itself into basins, of which

the productions were different. The surface of different coun-

tries is different, there, and the more so, the more attentively

their structure is considered.

But every mineral may be turned to some use ; and on its

greater or less abundance in particular places, on the greater or

less facility with which it can be procured, depend frequently

the prosperity of a people,—their progress in civilisation,—all

the details, indeed, of their manners.

It is thus, that in Lombardy we see only houses of brick,

though it is contiguous to Liguria, which is covered by palaces of

marble. Its quarries of travertin made Rome the most beauti-

ful city of the ancient world. Those of coarser limestone and of

gypsum have made Paris one of the most agreeable of the mo-

dern world. But Michael Angelo and Bramant could not

have built at Paris in the same style as at Rome, because they

could not have found the same materials ; and the same influ-

ence of local soil, extends itself to things of a very different

nature.
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Under the shelter of those limestone ridges which intersect

Italy and Greece, which are of all heights,—which are rami-

fied in all directions,—and which abound in springs ;
—^in those

charming valleys, rich in all the productions of living nature,

Philosophy and the Arts first sprung to life. It is there that

those minds have arisen, of which the human race has most rea-

son to be proud ; whilst the vast sandy deserts of Tartary and

Africa have always been inhabited by fierce and wandering

shepherds. And even in countries which have the same laws,

and the same language, a practised traveller is able, from the

manners of the people, from the appearance of their houses and

of their clothes, to guess at the composition of the soil of each

canton ; in the same manner as, from this composition, the phi-

losophical mineralogist conjectures what may be their manners,

their degrees of comfort, and of instruction. Our granitic dis-

tricts produce, upon all the arts of life, very different effects

from our calcareous. The natives of the Limousin, or of Lower

Brittany, are not lodged, they are not fed, we might even say,

they do not think, like those of Champagne or of Normandy.

Even the results of the conscription have been different, and

different according to a fixed law in the different districts.

Geographical Mineralogy thus assumes a high importance,

when we connect it with what Werner called Economical Mi-

neralogy, or the history of the employment of minerals for the

wants of man.

The comprehensive mind of this great Professor seized equal-

ly all these relations, and it was with an ever new delight, that

his hearers listened to his exposition of so much of them as the

plan of his public prelections embraced. But in his private

conversations he traced their application a great deal farther.

The history of nations, and that of their languages, was con-

nected, in his apprehension, with that of minerals, and he never

considered himself as departing froni his principal object, when

he gave himself up occasionally to those other inquiries. He
traced the various tribes in their migrations, according to the de-

clivities and directions of countries, and he thus connected their

progress and their stations with the structure of the globe. He
connected the different languages with families : he traced each

family to a common source, originating always in the most ele-
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vated point of a mountain chain : from that point he consider-

ed every dialect as descending, dividing itself according to the

direction of the valleys, becoming soft or harsh according as it

became stationary in a level or in a mountainous district, sepa-

rating itself in process of time from the neighbouring dialects,

and becoming always so much the more distinct, as the natural

obstacles to communication became more insurmountable.

He endeavoured even to trace the laws of the military art by

those of geology ; and, if he had been to be believed, all gene-

rals should have begun, by studying some time at Freyberg.

In a word, he connected every thing with the object of his own

passion ; and as Tournefort, the illustrious botanist, had fancied

that stones vegetated, Werner imagined that stones could speak.

He imagined that he might confidently interrogate them respect-

ing the whole history of the world.

Strangers who happened to be at Freyberg, and who expect-

ed only to converse with a mineralogist, were astonished at his

continual discussions respecting tactics, politics, and medicine.

They were sometimes tempted to treat these discourses as reve-

ries of madness. Indeed, we may allow that there was some-

thing of exaggeration in generalizing so far the relations of one

object : but we ought also to recollect how powerfully these

ideas, so varied, and so inviting, presented always gracefully,

and often with eloquence, must have 'warmed the imaginations

of youth. At that age, when we naturally dislike exceptions,

and when we pass so easily over difficulties, the disciples of Wer-

ner plunged into a career, which, as he shewed it to them, was

so vast and so profound. A mineralogy purely mineralogical,

would probably have disgusted many of them : but they gave

themselves up with eagerness to this mineralogy, which seemed

to put into their hands the key of Nature: and although, as

the result of the analysis, there might only remain to them the

foundation of the science, would the}’ not still have had reason

to bless the pleasant illusions by which they had been conducted

to it?

Several individuals, who have since obtained the rank of great

mineralogists in Germany, had only wished to hear him, that

they might gain a summary idea of the Science of Minerals;
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but having once listened to him, that science became the pro-

fession of their lives.

It is to this irresistible influence, that the scientific world has

been indebted for those laborious authors, who have described^

with so much care, the different modes under v/hich minerals

exist, and those indefatigable observers who have torn from the

globe all its veils of mystery. Karsten and Wiedeman in the

cabinet; Humboldt, Von Buch, Daubuisson, Hermann, and

Freiesleben, on the summits of the Cordilleras, amidst the

flames of Vesuvius and ^tna, in the desarts of Siberia, in the

depths of the mines of Hungary, of Mexico, and Potosi, have

been led on by the genius of their Master : they have attached

the honour of their labours to him ; and we may say of him,

what had formerly been said with truth of Linnaeus only, that

every where Nature has been interrogated in his name.

Pew teachers have enjoyed this pure and unreserved grati-

tude to the same degree ; but, perhaps, no one ever better de-

served it by his paternal feelings. He grudged nothing for the

good of his scholars : his time, his exertions, were at their dis-

posal. If he knew of any of them that were in occasional need,

his purse was open to them. When his audience became so nu-

merous that every one could not conveniently see what he ex-

hibited, he divided the students, and repeated his lecture. His

door was never shut to them : his meals were commonly taken

with some of them in company, as if it had been his wish that

not a moment should be lost to their improvement.

Such a master might safely devolve the care of his reputation

upon his scholars ; and they, accordingly, have been the instru-

ments of diffusing it. Like Socrates, in this respect also, to

whom he has been compared for so many other qualities, his

ideas were almost solely known from the notes which had been

taken during his prelections. Whether it was that he was sa-

tisfied with the irresistible influence which his oral communica-

tions gave him, or whether the vivacity of his imagination, could

not endure the ennui of writing, it was with the utmost reluc-

tance that he determined to publish one or two pamphlets, or to

give some articles for the Journals. He talked as much as any

one desired, and his conversation was always that of a man of

genius, as well as that of a man of kind feelings. During whole
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hours, he could develope the boldest and best connected ideas

;

but it was impossibe to make him take up the pen. He had an

antipathy for the very mechanical art of writing,—an anti-

pathy, the very excess of which rendered it amusing. His

letters were extremely few. The most tender friendship,

the most profound esteem, could scarcely draw one from him

;

and to avoid reproaching himself with his want of polite-

ness in this respect, he at last did not even open those that were

addressed to him. A certain author, who wished to consult a

great many philosophers respecting a voluminous work, had cir-

culated his manuscript. The packet was amissing during this

journey. After a thousand researches, it was disinterred at last

from among a hundred others, in the possession of M. Werner.

To crown all, I may notice, that he has never replied to the

Academy, since it placed him in the list of its eight foreign asso-

ciates, among whom all the greatest names that have illustrated

Europe for a century are found : and, perhaps, he might never

have known that he had obtained this honour, if he had not

learned it from some almanack.

But we must pardon him, since, about the same time, it hap-

pened, that an express sent to him from Dresden, by his sister,

waited two months at the inn, and at his expence, for a simple

signature, on some pressing family business.

In Werner, this invincible antipathy seemed the more re-

markable, that it affected him in that which, next to his studies,

touched him the most, I mean, complaisance and etiquette. In

every thing else, he observed the shades of social life with as

much punctuality as he attended to the varieties of minerals.

This disposition to formality, which was preserved for a longer

time in Germany than any where else, and in Saxony for a longer

time than in any other part of Germany, was especially preserved

in him ; apparently because, in his eyes, it was a kind of me-

thod: he deliberated respecting the arrangement of a dinner, with

as much gravity as he did respecting that of his library or cabinet.

There was still, however, one point in which his regard to

etiquette did not hold. Whatever might be the rank of any in-

dividual, if he handled his minerals awkwardly, the professor

was put out of all temper. The least stain on their freshness,

the least injury to their brilliancy, touched him to the quick, and
2
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he preserved a deep recollection of it. With his natural good

humour, he would sometimes say, Such a one is a great minis-

ter, or an able general, but, he would add with a sigh, he never

knew how to touch minerals.

These small eccentricities, at which he was the first to laugh,

are in perfect agreement with all the qualities of the most cele-

brated genius, and the most amiable disposition. In this case,

they never lessened the tender veneration entertained for him by

those young persons who were always happy to be instructed,

and warmed by his words and by his attentions. His scholars

studied his eccentricities only to accommodate themselves to them,

being anxious to manifest their attachment, even by attending

to his foibles.

But the public and posterity will have reason to lament those

peculiarities, because, by them, they have been deprived of works

of great value, and which no other person, for a long time, will

be able to execute so well. It is said, that his great work on

Mineralogy had begun to be printed, and that the first sheet

had been composed, but that he could not endure the fatigue of

correcting the proofs.

His life was, therefore, entirely passed either in the elevated

regions of contemplation, or in philosophical and friendly con-

versation,^-ignorant of all foreign events, without reading

even the literary journals, without being at the trouble to

inform himself whether envy was not sometimes busy with

his fame. He might still have lived for many years ; for of all

the methods which he had studied, that of taking care of his own
health, was not one of those which occupied him the least.

Among his little whims, his care never to be between two diffe-

rent streams of air, was one of the most remarkable. But of all

his precautions, the wisest, without doubt, was the calm of a

peaceful mind, which did not even wish to be informed of any

thing that could excite within it any feelings of ill-will.

The misfortunes of Saxony were alone able to deceive his

foresight, and to destroy the peace which it had given him. He
tenderly loved that country with which he had identified him-

self in a thousand ways ; no offer had been able to make him quit

it. He was devoted to a prince who protects the sciences, be-

cause he has profoundly studied them, and whom forty years of



16 M. Berzelius’s Analysis of the Ferruginous

the highest prudence, and of the most tender devotion to his

people, have not been able to preserve from so many calamities.

His courage could not withstand the sight of the sufferings of

his master and of his country, and the distresses of his heart

produced in him a complication of diseases, to which no care

could afford relief. He died in the arms of his sister, on the

30th of June 1817, .at Dresden, whither he had gone in the

hope of some mitigation of his sufferings.

It seems as if fortune had conducted him to that capital, that

he might there receive more solemn honours. The most illus-

trious personages of the kingdom assisted at his obsequies. M.
Boettiger, a distinguished philosopher, publicly pronounced his

funeral oration. The most celebrated academies of Germany

have paid him the same tribute which we are paying to him this

day, and which will be decreed to him, under one form or

another, in every country of the world in which any of the

branches of the sciences of the Earth is cultivated.

Art. II .—Accounfof the Recent Chemical Researches of M,
Berzelius and his Pupils, In a Letter to Dr Brewster
from a Correspondent in Stockholm.

1 . Account of Berzelius''s Analysis of the Ferruginmis and

Sulphuretted Prussiates.

IVX* Berzelius has lately been engaged in examining the

ferruginous and the sulphuretted Prussiates, the composition of

which has for some time past become so interesting, from the

different, and in general improbable, results, which several che-

mists, such as Porret, Thomson, Bobiquet, Von Grotthus, and
Doebereiner, have deduced from their experiments. From his

analysis of the ferruginous Prussiates, M. Berzelius draws the

conclusion, that they are true double prussiates, with two bases,

of which the protoxide of iron is always one ; whilst the other

base, which may vary, contains constantly as much oxygen as

the protoxide of iron. The ferruginous prussiates of potash,

barytes, and lime, have the property of efflorescing in heat, as

well as in a vacuum at the ordinary temperature of the at-
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mosphere. They then lose not only their water of crystalliza-

tion, but also that which is produced by the combination of the

hydrocyanic or prussic acid with the oxygen of the two bases

;

and there remains a double cyanuret, composed of one atom of

cyanuret of iron, with two atoms of cyanuret of the other metal.

The same thing also takes place with the ferruginous prussiates

of lead and silver.

When these cyanurets are burned with the oxide of copper

in a suitable apparatus, they give no water. The double cya-

nuret of iron and lead yields carbonic gas and azotic gas in the

proportion of ^ to 1 ; but those of potassium and barium yield

them in the proportion of 3 to S, because the base retains one-

fourth of the carbonic acid, forming a species of double salt of

carbonate and cuprate of potash or barytes. The prussiate of

iron and ammonia is riot capable of being reduced to a double

cyanuret. When distilled, it yields prussiate of ammonia, and

a little water formed by the conversion of prussiate of iron in-

to a cyanuret. The cyanuret afterwards decomposes and gives

out azotic gas, leaving as a residue a carburet of iron, composed

of 4 atoms of carbon and 1 atom of iron. Thfe carburet presents

a very remarkable phenomenon : when heated to redness in the

retort, it takes fire, and appears to burn as in oxygen gas,

though the gas which surrounds it is only azotic gas, and though

it experiences no alteration. The flame lasts only for an instant:

It is analogous to that which is exhibited with oxide of iron,

and that of chrome, zircon, &c. when they are heated to redness,

after having taken away from them their water of combination.

This same phenomenon is observed in the distillation of several

of the ferruginated prussiates, particularly in that of Prussian

blue. The acid substance called by Mr Porret^the Ferruretted

Chyazic Acid, is, according to M. Berzelius, a prussiate acid of

the protoxide of iron, where the base is combined with three

times as much acid as in the neutral prussiate.

M. Berzelius prepares this acid salt in decomposing the prus-

siate of iron and lead under water, by means of a current of sul-

phuretted hydrogen gas. The hepatic liquid is put in contact

with a new portion of prussiate, in order to remove the sulphu-

retted hydrogen in excess ; it is then filtered, and evaporated in

vacuo.
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M. Berzelius compares the idea of making it a particular

acid to that of considering cream of tartar as an acid of sel

seignette or of tartar emetic.

Most of the ferruginated prussiates are capable of being dis-

solved in concentrated sulphuric acid, without experiencing; any

decomposition. In allowing the acid to attract the humidity of

the air, the new combination deposits itself often in the form of

crystals. The combinations are acid salts, with two bases and with

two acids. They are not formed of cyanurets and sulphuric

acid, because the prussiate of iron, with excess of acid, (Ferru-

retted Chyazic Acid), combines also without alteration with con-

centrated sulphuric acid.

M. Berzelius tried in vain to produce the new gas which Dr
Thomson pretends to have discovered, in treating the ferrugi-

nated prussiate of potash by concentrated sulphuric acid.

The double cyanuret of iron and potassium, mixed with sul-

phur, and heated, combines with the last at a temperature which

exceeds a little that of melted sulphur. Hence, there results a

new combination, which M. Berzelius calls a Sulpho-cyanuret

(f Potassium^, mixed with a Sulpho-cyanuret f Iron, The
latter decomposes itself in part, in proportion as the temperature

rises, and gives birth to sulphuret of iron, which remains near

the sulpho-cyanuret of potassium, and to sulphuret of carbon,

an azotic gas, which escape together.

The sulpho-cyanuret of potassium is soluble in water and in

alcohol, from which it is obtained by crystallization : the crys-

tals contain no water, that is to say, they are not converted into

sulphuretted hydro-cyanite of potash. Each atom of cyanuret

of potossium combines with 4 atoms of sulphur, from which it

follows, that the composition of the sulpho-cyanuret may be ex-

pressed after the method of M. Berzelius, by K -f SNC^S^.

That is to say, that in the case where the elements are oxidated,

there would result either neutral nitrate of potash, or bicarbo-

nate, or bisulphate of potash.

M. Berzelius considers the sulpho-cyanurets as containing a

compound electro-negative particular body, which he calls Sul-

phuret of Cyanogen, and which is composed of equal volumes

(or atoms) of azote, carbon, and sulphur. The sulphuretted

hydro-cyanic acid which results from the combination of sul-
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pliuret of cyanogen with hydrogen, is composed ' also of eqUal

volumes of azotje, of hydrogen, of carbon, and of sulphur. M.

Berzelius admits, that the phenomena presented by the eyanu-

rets and the sulpho-cyanurets, can only be explained by a theory

analogous to that which Sir Humphry Davy and M. Gay Lus-

sac have applied to the muriates, with which M. Berzelius finds

that the sulpho-cyanurets have a striking analogy. This ana-

logy allows us to presume, also, on an analogy between chlo-

rine or the oxymuriatic gas and the sulphuret of cyanogen. M.

Berzelius has attenipted to obtain this last substance in an insu-

lated state, for the purpose of studying its properties ; but he

has hitherto tried it in vain.

Selenium gives with the cyanuret of iron and of potassium

phenomena analogous to those produced by sulphur. The se-

lenio-cyanuret of potassium resembles perfectly the sulpho-cya-

nuret ; but if we mix it with any acid, the Selenium is imme-

diately precipitated in red flowers.

Tellurium allows itself to mix with the double cyanuret of

iron and potassium, if they are melted together ; but water se-

parates them; the cyanuret dissolves without alteration, and the

Tellurium remains in the form of a metallic powder.

S. Account q/* M. MitscherlicKs Experiments on the Forms of

artificially crystallised Salts.

M. Mitscherlich, a young chemist from Berlin, has been

much occupied in determining the form of artificially crystal-

lised salts. In the course of this inquiry, he has arrived at

many results of very high importance respecting the relation

which exists between the composition and the form of these

crystals. Having studied during the last year under M. Ber-

zelius, he has repeated before him a great number of his experi-

ments, which were found to be perfectly exact. M. Mitscher-

lich has discovered that several substances, simple as well as com-

pound, may replace one another in compound bodies, without

any change of form taking place in the latter, provided that the

other constituent principles remain the same, and in the same

proportions. He has found for example, that Phosphorus and

Arsenic replace one another in such a manner, that the Phos-

E ^
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phates crystallise in exactly the same manner as the Arseniates

of the same bases, when they are at the same point of satura-

tion, and contain the same number of atoms of water of crystal-

lisation, which is generally the case. The protoxides of the five

following metals, viz. iron^ zinc^ cohalf^ nickel^ and manganese

;

the deutoxide of copper^ and also lime and magnesia^ re-

place one another mutually, provided always, that in the com-

binations which are examined the number of atoms of water be

the same. Alumine^ the deutoxide ofiron, and also that of man-

ganese, may also be substituted for one another, without any

change of form. Barytes, strontian, and the oxide of lead, are

in the same predicament, and also chlorine and iodine, and sul-

phur and selenium, &c. To these dijfferent groups, M. Mitscher-

lich has given the name of Isomorphous Bodies.

This ingenious chemist is at present occupied in determining

how many of such isomorphous groups exist among simple

bodies, and among their different degrees of oxidation ; and al-

so in determining to what isomorphous group each of them be-

longs.

The discoveries of M. Mitscherlich throw great light upon

mineralogy, and will give a key to an explanation of the contra-

dictions of chemical analysis, and of the geometrical measure-

ments of crystals ; because, in a mineral species whose form has

been determined with the' greatest certainty, one or more ele-

ments may vary, provided that they belong to the same isomor-

phous class, and that the other elements remain the same.

Hence, it is for this reason that lime^ magnesia, the protoxide

of iron, and the protoxide of manganese, are substituted for one

another in the Amphiboles and the Pyroxenes.

M. Mitscherlich has found also, that when several combina-

tions, isomorphous salts, for example, are mixed in the same li-

quid, and when this liquid is afterwards evaporated, the isomor-

phous salts crystallise together, forming a part of the same cry-

stal, and their relative proportion is then determined only by

the relative quantity of each which the liquid has had to aban-

don at the moment of crystallisation. The crystal, in short, is,

as it were,' built of isomorphous molecules, without any chemical

affinity having a share in it, and without our being able to per-

ceive fixed and determinate proportions. This experiment is
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one of high importance, as it explains the objections which the

results of the analyses of certain minerals form to the Theory

of Definite Proportions, v

3. Account of the Analyses of the Pyroxenes and Amphiholes,

by MM. Rose^ Nordenshold^ and Bohnsdorff.

MM* Rose, Nordenskold, and Bohnsdorff, three young che-

mists, who are at present working in the laboratory ofM . Ber-

zelius, have undertaken to verify by analyses the application of

the ideas of M. Mitscherlich to mineralogy. With this view,

they have begun a series of analyses of the Pyroxenes and the

Amphiholes. It results from this inquiry, which is still far

from being finished, that the mineral called Pyroxene, when it

is uncoloured, is a double bisilicate of lime and magnesia, con-

taining an atom of each ; but that when it is coloured, it then

consists of a mixture of bisilicate of lime, of bisilicate of mag-

nesia, of bisilicate of the protoxide of iron, and, less frequently,

of the bisilicate of the protoxide of manganese ; without these

bases being combined in proportions conformable to the theory

of definite proportions. The only thing constant is, that all the

bases belong to the same isomorphous class, and that they are

all in the form of bisilicates.

One of these pyroxenes, analysed by Mr Rose, was found to

be a double bisilicate of lime, and of protoxide of iron, contain-

ing an atom of each of these bases. This pyroxene is the one

which has been called Hedenhergite, and which has been con-

sidered, after the analysis of M. Hedenberg, as a bisilicate of

the protoxide of iron. Another has been found to be composed

almost entirely of the bisilicate of the protoxide of manganese,

with a very little of the bisilicate of lime,

4. Account of M. Rose's Analyses of several Species of Mica^

containing Fluoric Acid.

M. Rose has lately analysed several species of mica, in which

he has discovered Flitoric Acid in considerable quantity. The
Mica of granites contains more of it than that of primitive car-

bonate of lime, which contains only traces of it. We may easi-

ly discoveir if any species of Mica is more or less rich in fluoric
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acid, by exposing it to the fire. That which contains about a

per cent, of it, loses its lustre and becomes matted, while that

which contains only traces of it assumes a metallic lustre. The
following are the results of M. Rose’s analyses of three kinds of

mica.

1.

Mica ofBroddho near Fahlun.

Silex, 46.10

Oxide of Iron, 8.65

Alumine, 31.16

Oxide of Manganese, 1.40

Potash, 8.39

Fluoric Acid^ 1.12

Water, 0.87

98.13

2.

Micafrom Kimito in Finland.

• Silex, 46.358

Oxide of Iron, 4.533

Alumine, 36.800

Oxide of Manganese, 0.02

Potash, 9.22

Fluoric Acidy 0.76

Water, 1.04

98.713

3.

Micafrom the Iron Mine qfUto.

Silex, 47.5

Oxide of Iron, 3.2

Alumine, 37.2

Oxide of Manganese, 0.9

Potash,. 9.6

Fluoric Acid, 0.56

Water, *..1.39

100.35

Stockholm, )

Sept 21. 1820. j
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Art. III.

—

On Isothermal Lines^ a7id the Distribution ofHeat

Over the Globe. By Baron Alexander de Humboldt.

(Continued from Vol. III. p. 274.)

.A.FTER what has already been stated respecting the limits be-

tween which the annual heat divides itself on the same isother-

mal curve, it will be seen how far we are authorised to say, that

the Coffee-tree^ the Olive^ and the Vine^ in order to be produc-

tive, require mean temperatures of 64°.4; 60°.8, and 53°.6 Fahr.

These expressions are true only of the same system of climate, for

example, of the part of the Old World which stretches to the west

of the meridian of Mont Blanch because in a zone of small extent

in longitude, while we fix the annual temperatures, we determine

also the nature of the summers and the winters. It is known like-

wise, that the olive, the vine, the varieties of grain, and the fruit-

trees, require entirely different constitutions of the atmosphere.

Among our cultivated plants, some, slightly sendble of the ri-

gours of winter, require very warm but not long summers; others

require summers rather long than warm ; while others, again, in-

different to the temperature of summer, cannot resist the great

colds of winter. Hence, it follows, that, in reference to the culture

of useful vegetables, we must discuss three things for each cli-

mate,—the mean temperature of the entire summer,—that of

the warmest month,—and that of the coldest month. I have

published the numerical results of this discussion in my Prole-

gomena de Distributione Geograffiica Plantarum^ secundum

Coeli Temperiem ; and I shall confine myself at present to the

limits of culture of the olive and the vine. The olive is cul-

tivated in our continent between the parallels of 36'’ and 44°,

wherever the annual temperature is from 62°.6 to 58°. 1, where

the mean temperature of the coldest month is not Mow from

41°.0 to 42°.8, and that of the whole summer from 71°.6 to 73°.4

In the New World, the division of heat between the seasons is

such, that on the isothermal line of 58°.l, the coldest month is

• In cases like the present, we have not used the round numbers of Fahrenheit,

as is done in the original with the Centigrade scale, but have given the real value

of the degrees used by the author, that his exact numbers may always be ascertain-

ed—

E

d.
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S5°.6, and that the thermometer sometimes sinks there even du-

ring several days from 14° to 10°. 4. The region of potable wines

extends in Europe between the isothermal lines of 6S°.6 and 50°,

which correspond to the latitudes of 36° and 48°. The culti-

vation of the vine extends, though with less advantage, even to

countries whose animal temperature descends to 48°.2 and to

47°.48 ; that of winter to 33°.8, and that of summer to 66°.2

and 68°. These meteorological conditions are fulfilled in Eu-
rope as far as the parallel of 50°, and a little beyond it. In

America, they do not exist farther north than 40°. They have

begun, indeed, some years ago to make a very good red wine

to the west of Washington, beyond the first chain of mountains,

in the valleys which do not extend beyond 38° 54' of Lat. On the

Continent of Western Europe, the winters, whose mean tempe-

rature is 32°, do not commence till on the isothermal lines of

48°.2 and 50°, in from 51° to 52° of latitude ; while in America,

we find them already on the isothermal lines of from 51°.8 to

53°.6, under from 40° to 41° of latitude.

If, instead of considering the natural inflexions of the isother-

mal lines, that is to say, those that propagate themselves pro-

gressively at great intervals of longitude, we direct our atten-

tion to their partial inflexions, or to particular systems cli-

mates occupying a small extent of country, we shall still find

the same variations in the division of the annual heat between

the different seasons. These partial inflexions are most remark-

able,

1^^, In the Crimea, where the climate of Odessa is contrasted

with that of the S.W. shores of the Chersonesus, sheltered by

mountains, and fit for the cultivation of the olive and the orange

tree.

2dly, Along the Gulf of Genoa, from Toulon and the Hieres

Isles to Nice and Bordighera, (Annales du Museum, tom. xi.

p. 219.), where the small maritime palm-tree, Chamcerops,

grows wild, and where the date-tree is cultivated on a large

scale, not to obtain its fruit, but the palms or etiolated leaves.

Qdly, In England, on the coast of Devonshire, where the port

of Salcombe has, on account of its temperate climate, been call-

ed the Montpellier of the North, and where (in South Hams) the

Myrtle, the Camellia Japonica, the Fuchsia coccmea, and the

1
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Buddleia globosa pass the winter in the open ground, and

without shelter.

4ithly^ In France, on the western coasts of Normandy and Brit-

tany. In the Department of Finisterre, the arbutus, the pome-

granate-tree, the Yucca gloriosa and aloifblia^ the Erica Medi-

terranean the Horte^man the FucJisian the Dahlian resist in open

ground the inclemency of a winter which lasts scarcely fifteen or

twenty days, and which succeeds to a summer by no means

warm. During this short winter, the thermometer sometimes

falls to 17°.6. The sap ascends in the trees from the month of

February ; but it often freezes even in the middle of May.

The Lavatera arborea is found wild in the isle of Glenans, and

opposite to this island, on the coi^tinent, the Astragalus Bajon-

ensisn and the Laurus nohilis f.

From observations made in Brittany for twelve years, at

St Malo, at Nantes, and at Brest, the mean temperature of the

peninsula- appears to be above 56°.3. In the interior of France,

where the land is not much elevated above the sea, we must de-

scend 3° of latitude in order to find an annual temperature like

this.^

It is known from the researches of Arthur Young that in

spite of the great rise of the two isothermal lines of 53°.6 and

55°.4 on the western coast of France, the lines of culture (those

of the olive, and of the maize and vine,) have a direction
|1
quite

opposite, from S.W. to N.E. This phenomenon has been as-

cribed §, with reason, to the low temperature of the summers

• Knight, Trans. Hort. Soc. vol. i. p. 32. In 1774, an Agave flowered at

Salcombe, after having lived twenty-eight years without being covered in winter.

On the coast of England^ the winters are so mild, that orange trees are seen on

espaliers, which are sheltered, as at Rome, only by means of a matting.—H.

•j*

Bonnemaison, Geogr. Botan, du Depart, dn Finisterrcn (Journal dc Botan.

tom. iii. p. 118.)

$ Travels in France, vol. ii. p. 91,

II
The line which limits the cultivation of the vine, extends from the embou-

chure of the Loire and of the Vilaine, by Pontoise, to the confluence of the Rhine

and the Moselle. The line of the olive trees commences to the west of Narbonne,

passes between Orange and Montelimart, and carries itself to the N.E. in the di-

rection of the Great St Bernard,—H.

§ Decandolle, Flor. Fran^. 3d edit. tom. ii, pi. viii. xi. Lequinio, Voy. dam.

le Jura, tom. ii. p. 84.-.-9L
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along the coast ; but no attempt has been made to reduce to nu-

merical expressions the ratios between the seasons in the inte-

rior and on the coast. In order to do this, I have chosen eight

places, some of which lie under the same geographic parallels,

and others in the prolongation of the same isothermal line. I

h^vve compared the temperatures of winter, of summer, and of

the waritiest months ; for a summer of uniform heat excites less

the force of vegetation, than a great heat, preceded by a cold sea-

son. The terms of comparison have been along the Atlantic

;

the coasts of Brittany, (from St Malo and St Brieux to Vannes

and Nantes) ; the sands of Olonne ; the Isle of Oleron ; the

embouchure of the Garonne and Dax, in the department of the

Landes; and in the interior, corresponding to the same parallel,

Chalons sur Marne, Paris, Chartres, Troyes, Poitiers, and

Montauban. Farther south, from 44^° of Lat. the comparisons

become incorrect, because France, locked between the Ocean

and the Mediterranean, presents, along this last basin, in the

fine region of the olives, a system of climate of a particular

kind, and very different from that of the western coast.

Places in the Interior.
Lati-
tude.

Mean Temperature

Of
the Year.

Of
Winter.

Of
Summer.

Of the

Warmest
Month.

Fahr. Fahr. Fahr. Fahr.

Chalons sur Marne, - 48°. 57 50°.5 36°. 1 60°.6 67°.

5

Paris, 48.50 51.1 38.7 65.3 67.5
Chartres, 48.26 50.7 37.0 64.6 65.7
Troyes, 48.18 52.2 38.3 67.3 68.4

Chinon, 47.26 53.4 38.7 69-1 '70.2

Poitiers, 46.39 54.3 39.7 67.1 69.3
Vienne, 45.31 55.0 38.

7

71.6 73.4

Montauban, 44.01 55.6 42.6
,

. 69.3 71.4

Places on the Coast.

St Malo, 48°. 39' 55°. 5 42°.4 66°. 9 07".5

St Brieux, 48.31 52.3 41.7 64.4 67.1

Vannes, 47.39 51.8 39.7 64.4 65.8

Nantes, 47.13 54.7 40.5 68.5 70.5

La Rochelle, 46.14 53.1 40.3 66.6 67.1

Olei-on, 45.56 58.1 41.6 68.5 72.1

Bourdeaux, 44.50 56.5 42.1 70.9 71.4

Dax, _ . 43.52 54.1 44.4 67.3 68.9
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These results are deduced from 127,000 observations, made

with sixteen thermometers, of, no doubt, unequal accuracy. In

supposing, on the theory of probabilities, that in such a number

of observations, the errors, in the construction and exposure of

the instruments, and in the hours of observation, will, in a great

measure, destroy one another, we may determine, by interpola-

tion, either under the same parallel, or upon the same isother-

mal line, the niean winters and summers of the interior and of

the coast of France. This comparison gives,

—

Mean Mean
Winter. Summer.

r 52°. 7 Coast, 40°.6 65°. 1

I. Isothermal J Interior, 38.5 68.0

Lines of 1 54,°.7 C6ast, 41.4 67.3

Interior, 39.2 68.4
Annual
Temp.

r 47° to 49° Coast, 41°.0 66°.7 53°.0

I. Parallels of
1 Interior^ 37.8 66.6 51.6

j
45° to 46° Coast, 42.3 67.8 55.8

t. Interior, 39.2 69.3 54.7

As the isothermal lines rise again towards the western coasts

of France; that is to say, as the mean temperature of the year be-

comes there greater than under the same latitude in the interior of

the country, we ought to expect, that in advancing from east to

west under the same parallel, the heat of the summers would not

diminish. But the rising, again, of the isothermal lines, and the

proximity of the sea, tend equally to increase the mildness of the

winters ; and each of these two causes acts in an opposite manner

upon the summers. If the division of the heat between these sea-

sons was equal in Brittany and in Orleannois, in the climate of the

coast, and the continental climates, we ought to find the winters

and summers warmer in the same latitude along the coast. In

following the same isothermal lines, we readily observe, in the

preceding table, that the winters are colder in the interior of the

country, and the summers more temperate upon the coasts. These

observations .confirm in general the popular opinion respecting

the climate of coasts ; but in recollecting the cultivation and the

developement of vegetation on the coasts and in the interior of

France, we should expect differences of temperature still more

considerable. It is surprising that these differences between the
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winter and the summer should not exceed 1°.8, or nearly a

quarter of the difference between the mean temperature of the

winters or the summers of Montpellier and Paris. In speak-

ing of the limits of the cultivation of plants upon mountains,^ I

shall explain the true cause of this apparent contradiction. In

the mean time, it may be sufficient to remark, that our meteo-

rological instruments do not indicate the quantity of heat,

which, in a clear and dry state of the air, the direct light pro-

duces in the more or less coloured parenchyma of the leaves

and fruits. In the same mean temperature of the atmosphere,

the developement of vegetation is retarded or accelerated, ac-

cording as the sky is foggy or serene, and according as the surface

of the earth receives only a diffuse light, during entire weeks,

or is struck by the direct rays of the sun. On the state of

the atmosphere, and the degree of the extinction of light, de-

pend, in a great measure, those
.

phenomena of vegetable life,

the contrasts of which surprise us in islands, in the interior of

continents, in plains, and on the summit of mountains. If we

neglect these photometrical considerations, and do not appre-

ciate the production of heat in the interior of bodies, and the

effect of nocturnal radiation in a clear or a cloudy sky, we shall

have some difficulty in discovering, from the numerical ratios

of the observed summer and winter temperatures of Paris and

London, the causes of the striking difference which appears in

France and England in the culture of the vine, the peach, and

other fruit-trees

When we study the organic life of plants and animals, we

must examine all the stimuli or external agents which modify

their vital actions. The ratios of the mean temperatures of the

months are not sufficient to characterise the climate. Its in-

fluence combines the simultaneous action of all physical causes;

and it depends on heat, humidity, light, the electrical tension of

vapours, and the variable pressure of the atmosphere. It is the

last cause which, on the tops of mountains, modifies the perspi-

ration of plants, and even increases the exhaling organs. In

making known the empirical laws of the distribution of heat

** Young’s Travels in France^ vol. ii. p, 195.
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over the globe, as deducible from the thermometrical variations

of the air, we are far from considering these laws as the only

ones necessary to resolve all the problems of climate. Most of

the phenomena of nature present two distinct parts, one which

may be subjected to exact calculation, and another which can-

not be reached but through the medium of induction and ana-

lOO^V.
O*;

Having considered the division of heat between winter and

summer on the same isothermal line, we shall now point out the

numerical ratios between the mean temperature of spring and

winter, and between that of the whole year and the warmest

month. From the parallel of Rome to that of Stockholm, and

consequently between the isothermal lines of 60°.8 and 41°,

the difference of the months of April and May is everywhere

10°.8 or 12°.6, and all the successive months are those which

present the most rapid increase of temperature. But, as ii>

northern countries, in Sweden, for example, the month of

April is only 37°.4, the 10°.8 or 12°.6 which the month of

May adds necessarily produces there a much greater ef-

fect on the developement of vegetation than in the south of Eu-

rope, where the mean temperature of April is from 53°.6 to

55°.4. It is from an analogous cause, that in passing from the

shade to the sun, either in our climates in winter, or between

the tropics on the back of the Cordilleras, we are more affected

by the difference of temperature than in summer and in the

plains, though in both cases the thermometrical difference is the

same, for example from 5°. 4 to 7°.2. Near the polar circle, the

increase of the vernal heat is not only more sensible, but it ex-

tends equally to the month of June. At Drontheim, the tem-

peratures of April and May, like those of May and June, differ

not 10°.8 or 12°.6, but 14°.4 or 16°.2.

In distinguishing upon the same isothermal line the places

which approach its concave or convex summits, in the same sys-

* In calculating for Europe, from 46° to 48° of Lat. for ten years the mean

temperatures of every ten days, we find, that the decades which succeed one another,

differ near the summits of the annual curve only 1°.44, while the differences rise

in autmnn from 3°.6 to 5°. 4, and in spring fi'om 5°.4 to 7°, 2 .— H.
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tern of climates in the northern and southern regions, we shall

find,

1^^, That the increase of the vernal temperature Is great,

(from 14°.4 or 16°.^, in the space of a month), and equally pro-

longed, wherever the division of the annual heat between the

seasons is very unequal, as in the north of Europe, and in the

temperate part of the United States.

That the vernal increase is great, (at least above 9° or

10°.8), but little prolonged, in the temperate part of Europe.

Sdly^ That the increase of the vernal temperature is small,

(scarcely and equally prolonged, wherever there is an in-

sular climate.

Mhly^ That in every system of climates, in the zones contain-

ed between the same meridians, the vernal increase is smaller,

and less equally prolonged, in low than in high latitudes.

The isothermal zone from 53°.6 to 55°.4, may serve as an ex-

ample for confirming these different modifications of spring. In

Eastern Asia, near the concave summit, the differences of tem-

perature between the four months of March, April, May and

June, are very great, and very equal, (15°.7, 13°.8, and 13°.9).

In advancing westward towards Europe, the isothermal line

rises again, and in the interior of the country, near the convex

summit, the increase is still greater, but little prolonged ; that is

to say, that of the four months which succeed one another, there

are only two whose difierence rises to 13° : they are 9°.4; 13°.3

;

4°.l.
^
Farther west, on the coasts, the differences become small

and equal, viz. 3°.6; ‘6°.5; 5°.6. In crossing the Atlantic, we

approach the western concave summit of the isothermal line of

53°.6. The increase of vernal temperature shews itself anew,

and almost as great, and as much prolonged, as near the Arctic

concave summit. The differences of the four months are 10°.4

;

13°.9
; and 10°.8. In the curve of annual temperature, the

spring and autumn mark the transitions from the minimum and

the maximum. The increments are naturally slower near the sum-

mits than in the intermediate part of the curve. Here they are

greater, and of longer continuance, in proportion to the diffe-

rence of the extreme ordinates. The autumnal decrease of tem-

perature is less rapid than the vernal increase, because the sur-

2
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face of the earth acquires the maximum of heat slower than the

atmosphere, and because, in spite of the serenity of the air which

prevails in autumn, the earth loses slowly, by radiation, the heat

, which it has acquired. The following Table will shew how
uniform the laws are which I have just established.

Mean

Temp,

of

the

Year. TjtGDCCrHi-»CiC5COCCT-HO b-«5-*?COO O
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Natvies

of

Places.

I.

Group

,

—

Concave

Summits

in

America.

Natchez,

-

-

-

Williamsburg,

.

Cincinnati,

’

-

Philadelphia,

New

York,

Cambridge,

Quebec,

-

;
-

Nain,

-

-

II.

Group

,

—

Convex

Summits

in

Europe.

1.

Continental

Climate

:

Rome,

.

-

-

Milan,

-

-

-

Geneva,

-

-

-

Buda,

-

_

-

Paris,

-

-

-

Gottingen,

Upsal,

-

-

,

Petersburg,

Umeo,

-

-

-

Uleo,

Enontekies,

2.

Climate

of

the

Coast

:

Nantes,

-

-

-

London,

-

-

-

Dublin,

-

-

-

Edinburgh,

North

Cape,

III.

Group

,!

—

Concave

Summit

of

Asia.

Pekin,

_

.

_



M. Humboldt cm Isothermal Lines

^

In all places whose mean temperature is below 62°.6, the re-

vival of nature takes place in spring, in that month whose mean

temperature reaches 42°.8 or 46°.4. When a month rises to,

41^.9, the VeeLoh-ixee (Amygdalus Persica) flowers.

46®.8, the Plum-tree (Prunus domestica) flowers.

51®.8, the Birch-tree * (Betula alba) pushes out its leaves.

At Rome, it is the month of March, at Paris the beginning

of May, and at Upsal the beginning of June, that reaches the

mean temperature of 51®.8. Near the Hospice of St Gothard,

the birch
,
cannot vegetate, as the warmest . month of the year

there scarcely reaches 46®.5. Barley, in order to be cultivated

advantageously, requires
-f-,

during ninety days, a mean tempe-

rature of from 47®.3 to 48®.2. By adding the mean tempera-

tures of the months above 51®.8, that is, the temperatures of

those in which trees vegetate that lose their foliage, we shall

have a sufficiently exact mean of the strength and continuance of

vegetation. As we advance towards the north, vegetable life is

confined to a shorter interval. In the south of France, there

are 270 days of the year in which the mean temperature exceeds

51®.8 ; that is to say, the temperature which the birch requires

to put forth its first leaves. At St Petersburgh, the number of

these days is only 120. These two cycles of vegetation^ so un-

equal, have a mean temperature which does not difler more than

5®.4 ; and even this want of heat* is compensated by the effects

of the direct light, which acts on the parenchyma of plants in

proportion to the length of the days. If we compare, in the

following Table^ Eastern Asia, Europe, and America, we shall

discover, by the increase of heat during the cycle of vegetation,

the points where the isothermal lines have their concave sum-

mits. The exact knowledge of these cycles, will throw more

light on the problem of Agricultural Geography, than the exa-

mination of the single temperatures of summer,

• Cotte, Meteorologie, p. 448.—Wahlenberg, Flor. Lap. Pi. 31.

*}• Playfair, Ediii. Trans, vol. v, p. 202.— Wahlenberg in Gilbert’s Annalen^

torn. xli. p, 282.
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of

Places.

Rome,

Nismes,

Pekin,

Poitiers,
Nantes,

St

Male, Philadelphia,

Cincinnati,

London,

Paris, Buda,

Geneva, Dublin,

Edinburgh,

Upsal,

Quebec,

Petersburgh,

Umeo, North

Cape,

Enontekies,
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In the system of European, climates, from Rome to Upsal,

between the isothermal lines of 59° and 41% the warmest month

adds from 16°.2 to 18° to tiie mean temperature of the year.

Rarther north, and also in eastern Asia, and in America, where

the isothermal lines bend towards the equator, the increments

are still more considerable.

As two hours of the day indicate the temperature of the whole

day, there must also be two days of the year, or two decades,

whose mean temperature is equal to that of the whole year.

From the mean of ten observations, this temperature of the year

is found at Buda in Hungary from the 15th to the SOth of

April, and from the 18th to the S3d of October. The ordinates

of the other decades n'iay be regarded as functions of the mean

ordinates. In considering the temperatures of entire months, we

find, that to the isothermal line of 35°.6, the temperature of the

month of October coincides (generally within a degree) with

that of the year. The following Table proves that it is not the

month of April, as Kirwan affirms, (Estimate^ &c. p. 166.),

that approaches nearest to the annual temperature.

Names op

Places.

Mean Temperature
Names of

Places.

Mean Temperature

Of the

Year.

OfOc-
tober.

Of
April.

Of the

Year.

Of Oc-
tober.

Of
April.

Cairo, 72°.3 72°.3 77V9 Gottingen, 46°.9 47°. 1 44°.4
Algiers, - 69.8 72.1 62.6 Fi'aneker, 52.3 54.9 50.0

Natchez, 65.0 68.4 66.4 •Copenhagen, 45.7 48.7 41.0

Rome, - 60.4 62,1 55.4 Stockholm, 42.3 42.4 38.5

Milan, 55.8 58.1 55.6 Christiania, 42.6 39.2 42.6

Cincinnati, 53.6 54.9 56.8 Upsal, 41.7 43.3 39.7

Philadelphia, 53.4 54.0 53.6 Quebec, 41.9 42 8 39.6

New York, 53,8 54.5 49.1 Petersburgh, 38.8 39.0 37.0

Pekin, 54-

T

55.4 57.0 Abo, 41.4 4 .0 40.8

Buda, 51.1 52.3 49.1 Drontheim, 39.9 39-2 34.3
London, 51.8 52,3 49.8 Uleo, 33.1 37.9 34.2

Paris, 51.1 51.3 4-8.2 Umeo, 33.3 37.8 34.0

Geneva, 49.3 49.3 45.7 North Cape, 32.0 32-0 30.2

Dublin, 48.6 48.7 45.3 Enontekies, 27.0 27.5 26.6

Edinburgh, 47.8 48.2 46.9 Nain, 26.4 33.1 27.5

As travellers are seldom able to make observations for giving

immediately the temperature of the whole year, it is useful to

know the constant ratios which exist in each system of climates,

between the vernal and autumnal temperatures, and the annual

temperature.
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The quantity of heat which any point of the globe receives,

is much more equal during a long series of years than we would

be led to believe from the testimony of our sensations, and the

variable product of our harvests. In a given place, the num-

ber of days during which the N.E. or S.W. winds blow, pre-

serve a very constant ratio, because the direction /ind the force

of these winds, which bring warmer or colder air, depend up-

on general causes,—on the declination of the sun,—on the con-

figuration of the coast,—and on the lie of the neighbouring

continent. ' It is less frequently a diminution in the mean tem-

perature, than an extraordinary change in the division of the

heat between the different months, which occasions bad harvests.

By examining between the parallels of 47° and 49° a series of

good meteorological observations, made during ten or twelve

years, it appears, that the annual temperatures vary only from

1®.8 to 2^.7; those of winter from 8 6 to 5^.4 ; those of the

months of winter from 9® to 10®.8. At Geneva, the mean tem«

peratures of twenty years were as follows :

Mean Mean
Years. Temp. Years. Temp,
1796, 49°.3 1806, 5r.4
1797, 50.5 1807, 49.3

1798, 50.0 1808, 46.9

1799, 48.7 1809, 48.9

1800, 50.5 1810, 51.1

1801, 51.1
’

1811, 51.6

1802, 50.9 1812, 47.8

1803, 50.4 1813, 48.6

1804, 51.1 1814, 48.2

1805, 47.$ 1815, 50.0

Mean oIp 20 Years, 49°.67

If, in our climates, the thermometrical oscillations are a

sixth part of the annual temperature, they do not amount to

one twenty-fifth part under the tropics. I have computed the

thermometrical variations, during eleven years, at Paris, for

the whole year, the winter, the summer, the coldest month, the

warmest month, and the month which represents most accurate-

ly the annual mean temperature
; and the following are the re-

sults which I obtained ;
•
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Observations of

M. Bouvard.

Mean Temperature

Of the

Year.

Of Win-
ter.

Of Sum-
mer.

Of Ja-

nuary.

Of Au-
gust,

Of Oc-
tober.

Paris, 1803, 51M 36°.7 67°.6 34°.3 67°.6 50°.5

1804, 52.0 41.0 65.5 43.9 64.6 52.7

1805, 49.5 36.0 63.1 34.9 64.8 49.3

1806, 53.4 40.6 65.3 43.0 64.6 51.8

1807, 51.4 42.3 67.8 36.1 70.5 54.3

1808, 50.5 36.7 66.2 36.3 66.6 48.2

1809, 50.9 40.5 62.4 40.8 64.2 49.6

1810, 50.9 36.5 63.3 30.6 63.7 52.9

1811, 52.7 39.2 65.1 26.6 63.7 57.6

1812, 49.8 39.6 63.1 34,7 64.2 51.1

1813, 49.8 36.1 61.7 32.5 62.6 53.1

Mean of these 11 years. 5r.i 38°.7 64°.0 36°.6 65=. 1 51°.9

At Geneva, the mean temperatures of the summers were,

from 1803 to 1809,—

Mean Temp
Years. of Summers.

1803, - 67°.3

1804, - 65.0

1805, -

1806, 65.7

1807, - 68.2

1808, - 62.9

1809, - 63.0

Mean of seven years, 64°.9

M. Arago has found, that in the two years 1815 and 1810,

the last of which was so destructive to the crops in a great part

of France, the difference of the mean annual temperature was

only 2®, and that of the summer 3°.2. The summer of 1816

at Paris was 59°.9, 4°.7 below the mean of the former. From
1803 to 1813, the oscillations round the mean did not go be-

yond — 2°.9, and +3°4.

In comparing places which belong to the same system of cli-

mates, though more than eighty leagues distant, the variations

seem to be very uniform, both in the annual temperature and

that of the seasons, although the thermometrical quantities are

not the same.
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AliT. lY Aceou7it qf the Captivity of Alexander Scott,
among the Wandering Arabs of the Great African Desert,

for a period of nearly Six Years. With Geographical Ob-

servations on his Routes, and Remarhs on the Currents of
the Ocean on the North-Western Coast of Africa, by Major

Rennell, F. R. S. &c. &c. &c.

[[This account was drawn up by my friend Mr William Lawson
and myself, from notes of many conversations with Alexander Scott,

immediately after his return from Africa. He was repeatedly exa-
mined by us^ both separately and in conjunction. Whilst we guard-
ed as much as possible against stimulating his invention by the na-
ture of our questions, we enforced the necessity of strictly adhering
to matters of fact ; and the result of our intercourse with him, is a
conviction, that what he relates may be depended on, as far as his

opportunities and talent for observation extend. His story, re-

markably free from personal adventure, or suspicious affectation of
accuracy in dates and distances, appeared to us always consistent.

Like other persons who have experienced the horrible tyranny of

the inhabitants of ^the African Desert, Scott at first exhibited a con-

siderable degree of mental apathy. We probably have not exhaust-

ed all his stock of inibrmation; we conceived that the cause of truth

would be best served, by chiefly contenting ourselves with what he
spontaneously uttered. This account might have appeared more
interesting, had it been drawn up as Scott’s Own Narrative; but this

would have deceived the public. We have, however, adhered strict-

ly to his meaning ; and, as nearly as we could with propriety, to the

language of an ill-educated seaman. The MS. was submitted to the

late excellent President of the Loyal Society of London, and to our
illustrious geographer Major Rennell. The information it con-

tained appeared to them so important, that the latter gentleman has

been induced to furnish a Map, and the two very valuable Disser-

tations annexed to this paper.

Liverpool. 24ih Oct 1820. Tnos. Stewart Traill.]

-A.lexa>tder Scott, a native of Liverpool, at the age of six-

teen years, sailed as an apprentice in the ship Montezuma, com-

manded by Captain Knubley, and belonging to Messrs J. T.

Roster and Company of that port. The vessel sailed on the

* It was the original intention of Dr Traill to publish this Narrative in a se-

parate volume, for the benefit of Scott’s friends. Upon submitting it, however,

to an eminent publisher, it was deemed too short for a separate work ; and I avail-

ed myself of the opportunity which this circumstance presented, of acquiring it for

this Journal..—D. B.
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Account Alexander Scott's Ca'ptiv'iiy^ SD’

26th October 1810 for Brazil, but was wrecked on 23d Novem-

ber at 3 o’clock in the morning, on the African coast, some-

where between Capes Noon and Bojador. In the course of

the first day, the crew who had reached the shore, were visited

by two persons (one of whom was a Negro,) belonging to the

Arab tribe of Tobdrlet. They had with them a camel. Scott,

the cook, and a Portuguese boy, named Antonio, were desired

by Captain Knubley to accompany those men to their habita-

tions. The natives finding that Antonio had a knife and some

copper-coin, took his knife, and cut away the pocket containing

the money ; in consequence of which, the Portuguese refused

to go farther, and returned to the coast. Scott and the Cook

proceeded chiefly on foot, but occasionally riding on the camel

(after their fears at its appearance had subsided,) for eight or

nine hours, when they arrived at a valley called Zerrohah,

on the sides of which about 100 small tents were scattered.

These tents were low, and formed of a coarse mat-like stuff',

manufactured by the Arabs, of the hair of goats and camels,

intermixed with wool. There might be about six or seven per-

sons inhabiting each hut ; their complexions were very brown

;

both men and women were bony and slender. Scott and his

companion were consigned by their guides to the care of some

women.

Next day the Captain and the rest of the crew arrived ; but

on the following day Scott was carried by the same two

men who had been his guides, to other tents about two miles

off*. He remained altogether about three weeks at those two

places ; during which period all the people were scattered

about, but Scott and Antonio remained together. They

had skins to sleep on, and a thick porridge of barley-meal

for food. Scott had remarked, that two pigs, saved from the

wreck, had been killed by the Arabs ; but their flpsh was

either left on the beach or thrown into the sea.

The Arabs now began to break up their tents, and sold Scott

to an old man, named Sidi El Hartoni, who had with him

three camels. He carried Scott away, and they fell in on the

evening of the same day with another Arab, who hM purchas-

ed the remainder of the crew, with the exception of the captain,

a passenger, and two seamen.
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On the following morning, the old man carried Scotty to the

spot where the vessel had been wrecked, and there they remain-

ed for three days. From thence they departed for the south,

and after two days, during which Scott occasionally rode on a

camel, he fell in with the Portuguese boy in possession of ano-

ther Arab tribe, also moving southward. Here the two boys

attempted to escape from their masters, but were pursued,

caught, and beaten. They were immediately finally separated ;

Antonio and his master set off in a SE. direction, and Scott

was carried, as near as he could judge, due south, travelling

all the way not far from the sea, sometimes within sight of it,

and occasionally along the beach. Their route was continued

for fifteen days more, and the rate of travelling he estimates at

fifteen miles a day ; every night they rested at the tents of some

tribe, and were always hospitaJbly received.

The country they traversed principally consisted of a soft

sand. A part of the road lay through a valley, watered by a

salt river, and containing a deep^ thicket or wood, in which

Scott observed trees resembling firs, and some from which

whitish gum exuded. This last had sharp spines, the stem

thicker than a man's body, not very high, growing, as Scott

expresses it, “ all of a rook This valley is named Wad
Seyghi, {Wad^ in the language of the country, signifying a

valley, in which there is running water) *!•. Here Scott saw an

animal, which he describes as a large beast almost like a cow,

covered with hair of a grey colour, with large horns, thick at

the root, and spreading outward, a very short tail, and feet

like those of sheep. This animal is eaten by the Arabs, who

call it Row-y-and J." After the seventeen days travelling, they

came to an encampment of thirty-three tents, in a part of a dis-

trict, which Scott says is named El Ghiblodi^ and is bounded on

the west by the sea. Here they remained several months.

The place of their abode was the highest part of that country

;

* Rook is a Lancashire term for a heap or close bundle. This tree is perhaps

an Acacia.

*)• It is thought by competent judges, that Wad signifies a Valley, with or

xvithout water, and is certainly employed to denote a valley without running wa-

ter.

4: The Buffalo apparently.
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its soil is principally rocky; its distance Scott computes at up-

wards of 200 miles southward of the place where he was sold

to Sidi Hartoni, and he supposes it to be about twenty miles

from the ocean, the roar of which he occasionally heard when

the wind blew from the west. He also remarked a circum»

stance which inclined him to think the coast not far distant.

The water of the wells at the beach was much fresher than that

of the place of encampment, and the Arabs, who were often

sent to fetch it from the coast, usually left home in the morn-

ing, and returned on the evening of the following day.

In this district Scott saw plenty of wild-fowl, occasionally

foxes, wolves, deer^ or animals like deer, with a red back, white

belly, tapering black horns, with prominent rings, and tips

bent forward, eyes black and large. Some of these animals

have straight horns :
—

^it is called El Mochae

Scott remained at El Ghiblah for some months, but about

the month of June (as he supposes, from his recollection of the

length of the day and the hea^-of the weather,) he was told

that the tribe would go a long journey to Ilez el Hezsli^ and

that he must go with them, and there change his religion, or

die.”

The old man, his master, his three sons and three daughters,

with many others of the tribe, composed a caravan of twenty

families.

The party mustered between 500 and 600 camels, of which

fifty-seven were the property of Sidi El Hartoni. Each fa-

mily was provided with a tent, which, with provisions, water,

and all their effects, were carried by the male camels, while

the young camels, and those that gave milk, had no load what^

ever. The number of sheep belonging to the caravan was

above 1000, and their goats were nearly as many. They had

only five horses, which during the journey were chiefly employ-

ed in chasing ostriches, the feathers of which were carefully

* On shewing Scott the plates in Shaw’s Zoology, he immediately pointed to

the following animals as those which he had met with in the African Desert and

its confines, while he described the peculiarities of each with considerable accu-

racy ; Antilope oryx, or Egyptian antelope ; A. gazella, x\. cervicapra, or com-

mon antelope ; A. euchore, or spring antelope.
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preserved^ and the flesh eaten. They carried with them two

jack-asses, and many dogs, chiefly of the greyhound and blood-

hound breed, with which the people killed hares, foxes, and

v/olves ; and on the flesh of all these this tribe occasionally fed.

When travelling, the sheep and goats of each family were kept

in separate droves. The animals go close together, except

where they meet with some vegetation, when they spread, but

are easily brought together by the whistling of their driver, or

by the sound of his horn. The latter is the most usual me-

thod, and soon collects the flocks around the driver, an effect

supposed to arise from their apprehension of wild beasts, which

drives them to the protection of their keeper. It is said, that

they can distinguish by the smell the approach of a wolf at the

distance of half a mile.

The tents were pitched every night, and the camels and

flocks belonging to the family were disposed in front of the

family tent, near which flres were kindled for cooking. Should

there be any apprehension of an attack during the night, all the

tents are pitched in a circular encampment called Douar, with-

in which all the cattle are driven, and the men lie among the

camels, which immediately rise up on the first alarm.

The sheep and goats are very different from those of Eng-

land, being much larger, with longer legs, and are much accus-

tomed to travelling. When they have sufficient food, they will

keep up with the camels on a journey, and they can occasionally

run as fast as a greyhound.

The camels can go long without food or drink ; they browse

on the scanty herbage of the desert, where they find it, and

drink as much at once as Avill serve them a long time. Scott

never saw or heard that this animal ever swallowed charcoal^

and thinks, that had this substance ever been its food, he must

have observed it, as he has often seen the camels reduced to

great extremity for want of herbage.

For the first four or five days, the route of the caravan lay

over hard clayey ground, very barren, producing only wild

bushes, but not a blade of grass. They then came to a sandy

district called El-e-Buscharah, consisting of hills and valleys of

sand, having water only at a deep well about ten miles south-

wards of the place where they entered on it. From this well

3
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the camels were loaded with water. The Arabs told Scott that

this well had been made by Christians, who once possessed this

country, until expelled by the Moors or the Arabs.

In this sandy district they saw no beasts, except a few deer

in the valleys. Scott describes these deer as of a nankeen co^

lour, with black stripes along their sides, near the belly

;

the nose, eyes, and tongue black ; the male had small straight

horns without branches, the females none ; their legs were

long and slender ; they were so fleet that the greyhound scould

not catch them ; their size was inferior to that of an English

sheep

The only vegetation of this country was small bushes, and

a low tree, called by the Arabs El Myrreh. The tallest of

them is about three yards high, it has a red broad branch like

a palm, and running roots like liquorice, about as thick as the

finger, and sweet as sugar ; the roots are called Ferrada by the

people, and eaten both by them and the cattle. The cattle

were fond of this root as food, and it was reckoned good for

them.

There were here some birds, and the eggs of various wild-

fowl were found in the sand, among which Scott particularly

mentions one by the name of Wild Peacoch *!•.

For eleven days their route lay through this sandy district,

and then they entered upon a more firm sort of soil, w^hich

sometimes presented a hilly surface, and occasionally extensive

plains of hard clay, sprinkled over with some bushes, but with-

out any other vegetation. The hills sometimes shewed rocky

sides, on which dry mosses” J grew. This sort of country

continued for about two months, during which they went

through several valleys containing small streams of water, so

brackish that it could not be drank ; and they passed by some

mines of salt, and brimstone. The former appeared like white

rocks in some vallejs, and the latter looked hke white and yel-

low rocks. Scott knew the salt by its taste ; and having broken

off a piece of the brimstone, he found it to be very hitter

j

and

* This is evidently an Antelope, and probably a new species. It has soms

affinity to the Antilop^ oryx.

•j- Perhaps a bustard, ^ Lichens.
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on throwing it on the fire at night, it burnt with a blue flame,

and almost suflbcated the people, who beat him heartily for

causing this annoyance

The ti’acks left by camels in the clay soil, in wet weather,

(which is not very frequent in that country,) guided the caravan

through this desert region. They often met other Arab tribes

travelling like themselves, but they never pitclied their tents

near each other. This arose partly from fear, and partly from

the scarcity of water and food for their cattle.

After passing through a wood, which they traversed for two

days, they again came to a sandy soil. This wood was the

boundary between the clayey and sandy districts. During

their passage through the forest, they saw several lions, which

did not attempt to come near them.

Scott remarked, that beasts of prey seldom attacked a party

unless they were first molested ; but their flocks were attacked

in this wood by a tiger f. The camels can smell this animal at

a considerable distance, and its approach is known by their re-

fusing to advance. This occurred in the wood, the men pre-

pared their arms, the tiger approached with little noise, and fell

upon the sheep ; the people endeavoured to drive him away,

and fired at him, on which he suddenly turned on them, killed

three, two of whom he struck down at once, and wounded five

others. He then seized a sheep, which he carried off with great

ease, in his mouth.

In this wood they met with a party who had a tame elephant.

These people w'ere of a darker complexion than the tribes of El

Ghiblah. They belonged to the tribe of Or Ghebet, and came

from El Sharrag, and said they were going to some town (the

name of which Scott did not hear) to fetch corn. They cau-

tioned the Arabs with whom Scott was, to beware of a people

called Baurbarras, black savages, who lived in the wood, and

had done them much damage. In the wood were date-trees,

cocoa-trees, and wild oranges.

* The hiittr taste perhaps arose from a mixture of Sulphate of magnesia,

which occasionally occurs with sulphur ; or it might be owuiig to Sulphate of

ammonia.

•j* From Scott’s description of this animal, it would appear to be the Panther.
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On leaving the wood, the caravan entered on the sandy di-

strict already noticed. It was varied by valleys and small san-

dy hills, and was watered by many running streams a little

brackish ; although the weather had been long iiot, and very

little rain had fallen. In about a month they got through

this sandy district ;
and, v/ithout having had any distant view

of it, arrived on the shores of a vast lahe^or sea. The day was

extremely clear, and two mountain tops on its opposite shore

were just visible, almost like clouds on the sky.

The point at which they arrived was not that which they had

intended to reach ; for it was an uninhabited country. They

proceeded, therefore, northward, along the banks of the lake,

and in the evening arrived at a number of fixed huts,, built of

canes and bamboos, called El Sharrag, and belonging to the

Or Ghebets. The surrounding country was of a soft sandy

soil, not much wooded. There were many low bushes ; and

near the beach high trees, with tall stems, and bunches of

leaves at the top, something like a cocoa- tree, but taller.

From the time of their leaving El Ghiblah, until their arri-

val at the lake, the route of the caravan was pretty uniformly

in one direction, except when the intervention of hills or rivers

caused occasional deviations ; but as soon as these obstacles

were passed, they resunaed the original direction.

Scott was unprovided with any means of determining the

true line of their march, but, judging from the position of the

sun at his rising, it appears, that at setting out, the line of route

lay a little to the southward of east, and gradually inclined

more to the south as they advanced

They travelled more or less every day, except when .hey

tarried three days in the wood, to bury those who had been

killed by the tiger. The first day was, in consequence of this

occurrence, a day of rest ; the second was employed in bury-

ing the dead; and the third was occupied in placing stones

over the graves, to secure them from wild beasts. Some days,

* Unfortunately there are no more precise data from which this important

X)oint can be ascertained ; and this mode of estimating by the eye, especially in

the observations of an ill educated lad sixteen years of age, cannot be considered

as any thing more than a rough approximation to the true line of route.
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when very hot, they stopped at 2 or 3 o’clock for the day.

Scott was of opinion, that the distance travelled was generally

twenty miles, and seldom less than fifteen miles a-day.

In all this journey, they did not pass through, nor did they

see any thing that could be called a town, nor any permanent

habitations of any kind, until they reached the lake. They
did not pass near, nor did they cross any high mountains.

They did not meet with any large river or stream which was

not fordable. They frequently met other parties like them-

selves, who all spoke Arabic, which Scott now began to under-

stand tolerably well ; but many of them spoke also another lan-

guage.

During the journey those who chose rode on the camels ; the

women and children often did : Scott was permitted to do so

sometimes. Scott’s occupation was chiefly to attend to his master’s

sheep and goats, in which he was assisted by one of his master’s

daughters ; and at night he was employed in grinding or bruis-

ing barley between two flat stones. The Arabs fared very

scantily, and Scott still worse. His feet and legs were blistered

by the burning sand : he was cruelly beaten for trifling faults,

and if he slept too long in the morning, he was beaten with a

cudgel. The whole party were often short of water ; and at

one time, when travelling over the hard ground near the salt

and brimstone mines, they were in great distress, having been

six days without any water. Their resource then was the milk

of their goats and camels; and they frequently collected the urine

of the latter, as a drink in this extremity, or preserved what water

was found in the stomach of those that died. The urine of the

camel is ocasionally taken as a purgative medicine. It is usually

given for three successive mornings, and operates much on the

bowels. The Arabs did not take breakfast ; they generally had

only one meal a day, and that after sunset. It consisted usually of

goat’s milk and a thick porridge of barley flour; but if they had no

corn, they drank the milk of their goats and camels, and ate the

flesh of the camel, whether the animal died a natural death, or

was killed accidentally or on purpose. They even occasionally

devoured the hide of the camel, which is tough and thick. It

is first beaten quite thin between two stones, and then it is roast-

ed, A large fire of wood is kindled on the ground, the glowing
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embers are mixed with the sand, and the hide, or other animal

food, is covered over with the mixture, when it is soon roasted,

and devoured by the Arabs, without any nice attention to the

particles of sand which may be adhering to it. They also occa-

sionally eat locusts, which are roasted in a similar manner.

At El Sharing, all the camels, sheep and goats, belonging to

the party, with two persons of each family, were left, and a large

boat was hired to convey them across the lake. This boat was

very long,—was built of a red wood, something like mahogany,

—^appeared to have no iron about her,—and even her rudder

was fastened by ropes of strav/ or grass. Between seventy and

eighty of their party embarked in this boat, amongst whom was

Scott. The boat was commanded by an Arab of a darker

complexion than those with whom Scott had travelled, and

manned by six blacks, whom Scott considered to be slaves, from

the treatment they experienced from their master ; for he ob-

served, that they, as well as other Negroes, who are numerous

at El Sharrag, were often beaten by the Arabs. The boat start-

ed at sunrise, and was rowed with six oars, until a little before

sunset, at a rate (as Scott imagined) of about two miles an hour«

The oars w^ere very short and clumsy ; the blacks sat two on

the same seat, with their faces to the stem, rowing with quick

and short strokes, and raising the body at each stroke, not sit-

ting steady, and making a long pull, as English sailors do.

They rested half a dozen times through the day, for about ten

minutes or a quarter of an hour at a time. A little before sun-

set, a large stone, which served as an anchor, was let down v/ith

about twenty fathoms of cable, and the boat remained stationary

all night. They weighed anchor again at sunrise, proceeded as

before, till sunset, and then again cast anchor. Soon after day-

break on the third day, they again got under weigh, and pro-

ceeded until about two o’clock in the afternoon, when they ar-

rived at the opposite shore. Their course was straight for the

t\ro mountains already noticed, and they landed at their foot,

in a country called El Hezsh.

The lake is named Bahdr Tub Judging by the position

• According to Scott, “ Bahar signifies a water on which boats can go,” and
“ Tieb or fresh,” The name is therefore the ‘‘ Fresh Water Lake or
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of the rising sun, Scott thinks that the greatest extent of this

Bahar is from N.E. to S.W. When on it, he could not per-

ceive any boundary in those directions ; and he was given to

understand that it extended very far in both Its breadth

he could not state, except as far as an inference may be drawn

from the time they took to cross it, at this, which seemed its

narrowest part *1*. The water during their passage was smooth,

with a great deal of weeds floating on its surface. Some had

broad green leaves, but none of them looked like sea-weeds.

All resembled fresh-water weeds, and abundance of rushes grew

near the shore. The water under the weeds was clear, and

fresher than that of the country, which was all brackish. When
further questioned, Scott stated, that though the water of the

Bahar was comparatively fresh, yet it would not be reckoned

fresh in this country. The Bahar had no perceptible current

;

had any such existed, he could not have failed to observe it.

Both nights when the boat was brought to anchor, the bow was

as nearly as he can recollect towards the moon, when rising

about 10 o’clock J ; and he remarked that its position did not

appear to be changed during the night. The sky was cloudless,

the winds were calm, and a very heavy dew fell. The moon

was full, two or three days before they crossed the Bahar. The

Bahar contained turtles, something like those brought to Eng-

land from the West Indies, but much smaller : of these Scott

killed some, but did not eat them. Fish of different kinds

Sea.” For its accordance with the Dibbie or Dark Lake of Park, See Major Ren-

nell’s Remarks on this Narrative, which will be printed in next Number.

* See Major Rennell’s Memoir.

i* Suppose their course the first day 12 hours,

the second day 12

the third day 8

we have for the whole 32 hours

;

but we must deduct for the resting of the rov/ers, 3 hours,

which leaves for the whole sum - - 29 hours

;

and this, at the rate of two miles per hour, would indicate fifty-eight miles as the

breadth of the Bahar at this point. We may perhaps say, in round numbers,

sixty miles.

!]! Rather about 8** or by the moon’s age.



49amongst the Arabs of the Great African Desert.

abounded in the water, and were caught with great ease hy nets

let down from fishing-vessels, or hauled on the beach. He saw

some like mackrel, others shaped like eels, but thicker and much

larger. Some had no scales ; but he did not see any with long

feelers at their mouths.

There were many fishing-vessels on the Bahar, but no Ix^ats

larger than that which conveyed them across the lake, which

was capable of carrying about 200 people. Its ends were both

alike, rising up like those of a canoe, very sharp, decked for

about three yards at each end, with several thzmrts or seats for

the rowers across it, on each of which two men sat when they

rowed, each with a separate oar. The boat was very flat-bot-

tomed, was ceiled in the bottom and up the sides, had no mast,

but there was a step for one in the keel, and a hole in the seat

over it. The cable Was formed of a rushy grass, which he was

told is taken when green, is flattened by beating it when wet,

and then twisted into ropes, which become afterwards yellow.

The boat in the language of the Arabs is called zonrgos, but

by the natives of El Sharrag and El HezshfooJc.

With the master of the vessel, Scott had no opportunity of

speaking. This man wore a white cotton shirt, with a red girdle,

and was armed with a musket and cutlass. The dress of the

boatmen had some resemblance to an English carter’s frock, but

was made of woollen They all wore yellow slippers, lined

with red, and of the same width from the toe to the heel f.

These people spoke the Arab language, and also another called

Sclilech. In the former Scott conversed with them, and found

that they were apprehensive of being attacked while on the wa-

ter, by people who come from the upper or northern part of the

Bahar in boats, and who inhabit the eastern side of that part

;

are small in size, and are a diflerent race from the Arabs. Scott

thinks they told him, that this race (whom they named Zachah)

do not believe in Mahommed.
The boatmen also told him, pointing to the southward, that

in that direction lay a great salt-water sea ; that the one they

* This is a pretty accurate description of the dress of the poorer class of

Moors on the northern coast of Barbary.

•f*
This is the exact counterpart of the Barbary Slipper.
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then were on run into it; that there was no end (^it; that there

were plenty ofSafina el Kaheer^ or large ships on it ; and that

they called it Bahdr el Kaheer They stated, that to the

southward was a harbour called Bambarry

*

1*, where a great

number of ships came. They further stated, that a long way

to the southward (pointing in that direction), and before they

were born, there had been great battles, both on the Bahar el

Kabeer and on land, between the French and English j ; that

where the battle had been fought on the land, the bones of those

killed were yet lying.

At the place where the party landed were a number of huts

built of logs of wood, placed perpendicularly, lined with canes

on both sides, with bushes in the intervals, and covered with

rushes taken from the banks of the Bahar. The name of this

place is El Tah Sidna Mj.hommed^ signifying The place of a

chief called Mahommed and the name of the tribe is El Tahsi

del Hezsh. On landing, the Arabs all kissed the ground three

times, and washed their hands and faces with sand, as they did

at all times when they prayed. Scott refused to do so, and the

men beat him with a stick ; but the women begged he might

not be further punished. They remained all night at these

huts, but the next morning at sun rise, they left the village,

taking Scott along with them, and telling him they were going

to Hez el Hezsh^ to Sidna Mahommed

;

that he must go there,

change his religion, and be circumcised ; and that if he did not

become of their religion, Mahommed would rise up and kill him.

The country bordering on the sea was sandy, but a little way

back it was a mixture of sand and clay, with many large rocks

which were quite “ full of chinney weedC called in Arabic Tom-

ldlet%. They then traversed a mountainous country, by a

* Great Sea or Water.

*}• There is a district not far to the south of the Congo River called Bamba,

where the Portuguese have been in the habit of slaving. But the bones, the

fighting, and the river, must, in M. Rennell’s opinion, all belong to different

stories. Scott was young in Arabic ; and the Arabic was not the vernacular

tongue of his informant.

:{: When questioned on this head, Scott affirmed, that he is “ certain they said

Frencese and Inglese ” These negroes were probably slaves brought from a dis-

tance.

§ Chinney is the vulgar name for archil,—a substance prepared chiefly from

Lichen Roccella.
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winding path (which tended southward,) until about 3 o’clock

in the afternoon ; when they arrived at a valley between two

high mountains, the sides of which produced large oil trees. The
branches of this tree resemble an oak, and produce green

plums

f

with a hard shell and a kernel in each, which, when

boiled, affords oil The process for obtaining this oil is as fol-

lows : The nuts are broken, the kernels dried in the sun, then

ground, and boiled with water in clay-pots ; the oil is skimmed

off as it rises.

The valley is about three quarters of a mile across, there was

no grass in it ; but small bushes grew in a clayey soil, mixed

with a black slaty stone.

Here stood a solitary building, about the size, and shape of

an English barn, or haystack.” The lower part was formed of

rough red rockstones, bedded in clay ; the upper of canes and

boughs of trees : the whole was covered with rushes. It appear-

ed as if it had been long built, being quite black with, moss on

the outside. One end of this building was to the north, and the

other to the south. In the south end was a square headed

door, which was not opened while Scott was there. There was

no window, nor any thing like a chimney, or other projection,

except a long pole forked at the end, rising out of the rushes

on the east side of the roof, and sloping upwards. It was so

long that the forked ends were beyond the line of the wall, and

each extremity was covered by an ostrich egg. Immediately

below these was a large wooden bowl capable of holding five or

six gallons, and placed on three large stones, which supported it

about two feet from the ground. This building they told him

was the grave of Sidna Mahommed. This, he says, does not

mean the grave of the Prophet^ whose title among them is Uhrr

soel
-f*,

but of some great man connected with, or a relation of

• This is no bad description of the Shea-Tree. See Park’s First Journey.

*}• Before receiving this account of the grave, he had been told that it was the

burial place of the Prophet Mahommed, (as he supposes, with the intention of

more readily inducing him to change his religion,) but haring read when at home,

in some book respecting the East Indies, that Mahommed’s burial place was

Mecca, which is a large town, and that his coffin was hung up in a large church

;

he therefore knew that this story could not be true. After his return to El Ghib-

lah, he was told that another great man called Sidna Ali, was buried in the build-

I) 2
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Mahommed the prophet. The personage here buried was laid

(as he was told) on his side with his head to the north, his

feet to the south, and his face to the east *, the usual mode of

interment in that country. In the ground adjoining the build-

ing, were the graves of many pilgrims who had died in El

Hezsh. These were marked by small hollows, with a stone

upon each, with other stones placed on edge along the sides, and

one at each end.

The party was accompanied by five pilgrims, who were dres-

sed in a kind of white cotton shirt, with a red belt round the

waist, and each carried a brass box containing books and papers.

When they had arrived on the ground, all, in a standing posi-

tion, cried aloud :
“ Allah ackihar sliedou il lahi el allali.—She-

downa Mahommed de rassoid allah *|*.^ They bowed their heads

thrice to the ground, then got up, and walked to the front of

the building, to the door of which, the pilgrims first approach-

ed. On one side of the door was a brownish stone, set in the

ground two feet high, which the pilgrims kissed, and their ex-

ample was followed by all the party, Scott excepted. The stone

was quite smooth and rounded at the top, seemingly hard and

clean, but the sides were rather mossy.

The people here threatened to kill Scott, if he did not turn

Mahommedan, shewing him a knife with which they said they

would destroy him. He told them ‘‘ they might kill him, for

‘‘ he would not turn and they gave him until next morning

to think of it ; but after this time they did not trouble him any

more about changing his religion.

ing above described ; that this person was born where the Prophet was, and mar-

ried his daughter Fatma-Min t’^ Uhnsoel, who is also interred there. Scott’s mas-

ter likewise read to him from a book, the names of many who were buried in the

above described building, some of which he recollects, as Sidna Braheim, Sidna

Mouss, Sidna Bak-har, Sidna Hammed, Sidna Bo-heida, Sidna Solleh.

The errors in Scott’s description of the tomb of Mahommed, and of the place of

his burial, are not uncommon in such popular works as he probably consulted.

* That is towards Mecca.

These words are put down as nearly as possible, according to his manner of

pronouncing them, as are the proper names which occur in the narrative. Compare

this sentence with Ali Bey’s Account of the Religion of the Western Arabs, vol. I.

Pf S9. and 90,^and the ceremony of kissing the stone of the Kaba, vol. II. p. 5?.
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Tents and provisions had been provided by the pilgrims, and

the party staid all night in the valley. Next day some of them

walked five or six miles into the neighbouring country, and saw

three or four ruins of large buildings, one of which had walls

standing, that were pierced by two or three square windows.

The walls were of rough rock-stone,” with clay for mortar.

These ruins covered a great deal of ground, and had evidently

been once inhabited, but the people with whom Scott was, did

not seem to know any thing about their former use. At night

they remained in the tents, and next day returned to the sea-

side. Before setting off, and also at day-break on the preced-

ing day, the Arabs said their prayers at the building. During

their stay on that side of the JBahar, Scott was never again ta-

ken to the grave, though he believes that the party went to it

almost every day *, with camels and mules. He was confined

in the hut where he was lodged, and was never allowed to go

farther than the door, in consei^uence of his refusal to become a

Mahommedan i*.

While he remained there, many people, some of whom wore

red caps on their heads, came on mules and camels, as pilgrims

from the southern side of the lake, to offer (as it was said) sheep

aqd goats at the grave ; and there were also frequent arrivals of

parties like their own, who came in boats from the northern side

of the water.

The people of El Hezsh eat in the middle of the day as well

as at night. Their food, as also that of the people of El Sha-

nag, consists chiefly of corn-bread and dates ; they making much

less use of goats’ and camels’ milk, and camels’ flesh, than the

other Arab tribes do when stationary. They make, however,

kouskusu j;.

* It Is customary with Mahommedans to pray at the tombs of their holy

men ; and this pilgrimage mi^ht be substituted for that to Mecca, the distance to

which being too great frar the wandering tribes to undertake.

The firmness of Scott in this particular is highly praiseworthy. It had

been reported before his return that he had renounced Christianity, and embraced

the faith of Mecca ; but the writer of this note has decisive proof, that he never

had conformed to the ceremonies of that religion.

$ An excellent African dish, much used in Morocco, made by seething a

fowl in a pipkin filled with granulated flour ; its juices are absorbed by the farina#

ceous matter, which is thus rendered very palatable. It is a pilau.
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Their dress differs from that of the pilgrims already mention-

ed. It consists of a dark-blue linen shirt, a pair of short trow-

sers, which reach to the knees, a red girdle, a knife at their

side, and a musket. Their legs are bare, and on their feet are

slippers of yellow leather lined with red, or sandals.

The women have red slippers, bare legs, and a white Tidick

with a broad plate of silver hanging in front of each shoulder,

and a belt of yellow and green worsted plaited together. The
“ women of the head-men hr^ve a dark-blue which is

worn like the haick of the inferior orders, but has its corners and

edges fringed with the ^ame colour, and they wear also a belt,

which is sometimes all red, at other times white, or a mixture of

yellow and green. The children wear a sort of woollen frock

with short sleeves, which, with the breast of the frock, are work-

ed with red worsted.

There are many black slaves at El Hezsh. There are no

houses better than the huts already described ; but the latter

are very numerous, t'ents are also used, when a part of a fa-

mily is obliged to go in quest of food for the cattle.

(To he concluded in next Number,)

Art. V .—Table for determining accurately the Time ofHigh

Water at any given Port. Computed by General Sir Tho-

mas Brisbane, C. B. F. R. S. E.

The object of the following Table is to determine accurate-

ly the time of High Water at any given port, by applying a

correction dependent on the accelerated or retarded action of the

Moon on the Tides in passing the given Meridian in her diffe-

rent parallaxes. The elements of this Table have been given

by the Marquis de La Place in the Mecanique Celeste, and we

have here only interpolated his quantities, so as to render the

method more simple to those who are not conversant in such

calculations.

* I'his is exactly the dress of females in Morocco. The haick is a large

shawl of cotton, in which the women are so enveloped, that nothing is visible ex-

j-cept one eye, their slippers, and their bare heels.
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Moon’s Moon’s Moon’s I Moon’s

passage passage passag( :

passage

over Moon over over Moon over

Merid. Moon in her Moon Merid. Merid. Moon in her Moon Merid.
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0 0 4.0 0.0 -f 5.5 12 0 6 0 — 55.5
*1 /

1.2.^

h /

1.12.5 18 0

10 — 6.1 — 2.6 + 2.1 10 10 — 52.4 — 0.58.6 1. 7.6 10

20 — 8.2 — 5.2 — 1.2 20 20 — 49.3 — 54.8 1. 2.8' 20

30 — 10.3 — 7.8 — 4.6 30 30 — 46.1 — 50.9 — 0.57.9 30

40 12.5 — 10.5 — 8.0 40 40 — 43.0 — 47.0 — 53.0 40

50 — 14.8 — 13.3 — 11.5 50 50 — 37.7 — 40.7 — 45.3 50

1 0 17.2 — 16.2 — 15.0 13 0 7X — 32.5 — 34.5 — XX
10 19.6 — 19.1 — 18.5 10 10 — 27.3 — 28.2 — 29.7 10

20 — 22.0 — 22.0 — 22.0 20 20 — 22.0 — 22.0 — 22.0 20

30 24.3 — 24.8 — 25.5 30 30 — 16,7 — 15.7 — 14.3 30
40 26.7 — 27.7 — 29.0 40 40 — 11.5 — 9.5 — 6.5 40

50 — 29.1 — 30.6 — 32.5 50 50 — 6.3 — 3.3 4- 1.3 50
~0 __ 31.5 — 33.5 — 36.0 l4 X XX — 1.0 4- 3.0 4- ,9.0 X 0

10 33.6 — 36.1 — 39.4 10 10 + 2.1 4- 6.9 4- 13.9 10

20 35.7 — 38.7 — 42.7 20 20 4- 5.2 + 10.7 4* 18.7 20

30 37.8 — 41.3 — 46.1 30 30 + 8.3 4- 14.6 4- 23.6 30

40 40.0 — 44.0 — 49.5 40 40 4 11.5 4- 18.5 4- 28.5 40

50 — 42.0 — 46.3 — 52.0 50 50 f 12.7 4- 20.0 4- 30.3 50

T 0 44.0 — 48.7 — 55.0 15X X 0 + 14.0 4- 21.5 4- 32.3 ITX
10 — 46.0 — 51.1 — 58.0 10 10 + 15.2 4_ 23.0 4- 34.1 10

20 — 48.0 — 93,5 — 1.1.5 20 20 + 16.5 4- 24.5 4“ 36.0 20

30 — 49.7 — 55.6 — 1.4.1 30 30 + 16.2 4- 24.1 4- 35.5 30
40 — 51.5 — 57.7 — 1.6.7 40 40 -f 16.0 4- 23.8 4- 35.0 40
50 — 52.2 — 59.8 — 1.9.3 50 50 + 15.7 4- 23.4 ±.- 34.5 50

X 0 — 55.0 —1.2.0 —1.12.0 16 0 XX 4- 15.5 4- 23.0 4* XX XX
10 — 56.1 —1.3.5 —ial5 10 10 4- 14.4 -h 21.7 4- 32.5 10
20 — 57.2 —1.5.0 —1.15.0 20 20 4- 13.3 + 20.5 4- 31.0 20
30 — 58.3 —1.6.5 —1,16.5 30 30 4- 12.1 4- 19.3 4- 29.5 30
40 — 59 5 —1.7.0 — 1.18.0 40 40 4- 11.0 4- 18.0 4 28.0 40
50 — 59.7 —1.7.3 —1.18.5 50 50 4- 9.2 4- 15.9 4- 25.4 50

X 0 — 1.0.0 —1.7.7 —1.19.0 17 X ITX 4- 7.5 4- 13.8 4 22.8 X’~0

10 — 1.0.2 —i.as —1.19.5 10 10 4- 5.7 4- 11.6 4 20.1 10

20 —.. 1.0.5 —1.8.5 —1.20.0 20 20 4.0 4- 9.5 4 17.5 20

30 — 0.50.2 .—1.7.0 — 1.18.1 30 30 f 2.0 4- 7.1 4 14.5
*

BO

40 — 58.0 .—1.5.5 -1,16.3 40 40 0.0 4- 4.8 4- 11.5 L10

50 — 56.7 •—1.4.0 —1.14.4 50 50 — 2.0 4- 2.4 4- 8.5 50

X 0 55.5 1.2.5 1.12.5 18 0 12' 0 4.0 0.0 5.5 u~o"

Method of Using the Table.

Examplk I.—Required the Time of High Water at Cork on the 21st October

1820, the Moon being in Perigee * ?

Time of the Moon’s passing the meridian, - - 12*' 13'

Correction in the Table corresponding to 12*' 13', - - —

7

Time of the Greatest Action of the Sun and Moon, - 12*' b'

Time of High Water at Full and Change, _ _ _ 4 .54

Time of High Water required, viz. at 5 in the morning, 17*' 0

*. The moon’s horizontal parallax in the Nautical Almanack will determine whe-
ther the Moon is in her perigee, mean distance, or in apogee.
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Example II.—Required the Correct Time of High Water at Leith on Novem-
ber I. 1820, the Moon being in Apogee ?

Time of the Moon’s passing the meridian, - - 21** 28'

Correction in the Table corresponding to 21** 28', - -

Time of the Greatest Action of the Sun and Moon, » 22** 3'

Art. VI.—Outlines of Mohs's Nezo System ofCrystal-

lography and Mineralogy. (Continued from Vol. III.

page 342.)

IV. Mineralogieal System.

1.

Difference between the Natural History System of Mine^

oology and every other.—As the natural history system of minera-

iogy deviates entirely from all previous systems, it will be neces-

sary to shew that its deviations are nothing else than consequences

from the universal principles of natural history. They regard,

1st, The form, 2d, The content (inhalt) of the system.

2. Dfect inform —No mineralogieal system is known that

has not a defective form. The defects of mineralogieal systems,

in regard to form, are of two kinds. In first place. Those

systems do not contain within them the essential steps of collo-

cation or subdivision, genera and species

;

in the second place.

The application of such steps as they do contain is not univer-

sal, and consequently the form is not the same throughout the

whole system.

3. Continuation .—As to the^r,s^ objection, it frequently hap-

pens, that where the species is settled according to the natural

history plan, the genus is not so settled:; and that where the ge-

nus is chemically settled, the species, at all events not chemically

settled, is sometimes settled by natural history, frequently by good

luck. Each of those two conceptions thus belongs to a different

science,—one of them occasionally to no science at all. Hence if

the system is observed from a point of view connected with the

one of those sciences, the conception of Genus is wanting; if from

a point of view connected with the other, the conception of Se-
cies is wanting. But a system to be observed under two points of

view, or a system with two aspects^ is itself a contradiction to logic.

In this respect the Wernerian system is especially remarkable.

In the class of Metallic Minerals, it really contains a sort of che-

tmical genera, (the others only profess to be so) ; in the class of
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Earthy Minerals, natural history families are combined along

with those genera. Whoever is accustomed to use a system,

will be as much astonished at those double genera, as at the to-

tal want of genera in some classes or orders of many systems.

4. Continuation.—Mineralogists have seldom been contented

with the steps of classification, used in other departments of na-

tural history. They have at one time rejected, at another ap-

pended, whatever seemed convenient. Perhaps this practice

might be founded on satisfactory reasons ; but if those reasons

apply to one portion of a system, they likewise apply to all the

rest, otherwise the system would be incongruous, that is to say,

have no regular form. But regularity of form is absolutely in-

separable from the idea of a system. And hence, if one class

contain orders and genera, the others must contain them like-

wise, and so in other points. If we set out from right princi-

ples,—^in natural history, from natural history principles,—this

object is attained without difficulty or obstruction ; but if in na-

tural history, we set out from chemical principles, or in chemi-

stry from natural history principles, it cannot be attained with-

out constraint.

5. The Natural History System isfree from these faults.^

Whatever may be thought of the natural history system, it is not

surely chargeable with any defect in point of form. It contains

the two essential conceptions, genus and species, both settled

upon one principle. It also contains classes and orders ; thus

conforming itself in its steps of classification to the general cu-

stom of natural history. In zoology and botany, a genus or an

order is occasionally so extensive, that the inspection of it re-

quires to be facilitated by a new subdivision. It is quite evi-

dent, that subdivisions of this kind do not belong to the essence

of form. Mineralogy does not need them. The natural history

system of mineralogy is likewise uniform throughout ; in other

words, it maintains through all its parts the same steps of classi-

fication ; and these are everywhere of equal value,—a circum-

stance which does not happen universally in other systems of

mineralogy.

6. Defect of the content.—As form is an essential part of eve-

ry system, so the content of that system is not less essential.

And here the natural history system is more or less distinguished
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from all others. Probably the question as to the form will not

occasion much difference of opinion. But in regard to the con-

tent more objections may occur; perhaps from the appearance of

the science Itselfbeing injured by rigorously observing the rides

(fnatural history. Following the clue which botany and zoo-

logy present, it is proper to institute some inquiry into this

matter.

7. Continuation .—The content of a system is determined by

the several species it includes. The deficiency of most minera-

logical systems appears in the erroneous settlement of the spe-

cies ; as will easily be discovered, on comparing that settlement

with our preceding conceptions of species (ii. 25.) ; and consi-

dering the multifarious transitions (ii. 30.) of one species into

another. Since the idea of species, however, is a very simple

one in mineralogy, and the application of it any thing but dif-

ficult ; the question occurs, whence have so many defective ar-

rangements arisen ?

8. Origin ofthis defect.—The first source of them is, doubt-

less, to be found in the circumstance, that mineralogists have

thought themselves obliged to admit into the system, a multi-

tude of minerals not capable of any natural history arrangement.

And in order to give this injudicious procedure a scientific air,

they have next attempted to bring it under rules ; whilst, in or-

der to render it general, without attending to the numerous ex-

ceptions and alterations, they have applied it to other species,

which might have followed the true principles of science. By
this means, a multitude of species have been split asunder, al-

though their correct arrangement would have tended to embel-

lish the system.

9* Explanation.—A few examples will explain this. If por-

celain earthy green earthy &c. are to appear as independent spe-

cies, it will be necessary to produce some basis on which those

pretensions to independence are founded. Their form, hard-

ness, and specific gravity, by means of whose mutual relations

ihe independence of species in the mineral kingdom is usually

determined, are either so difficult to measure, in the cases be-

ibre us, or so indistinct, that no methodical distribution can rest

'.upon them. Recourse was therefore necessarily had to colour,

connection of the particles, the feel, the adhesion to the tongue

;
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to which characteristics the requisite degree of importance was

given, because otherwise the distribution must have been altoge^

ther arbitrary, or destitute of satisfactory grounds. Possessing

such importance, those characteristics communicate a portion of

it to others, to the fracture, distinct concretions, transparency, &c.

employed in settling the remaining species. In these circum-

stances, when a species of great compass, and really capable of

being settled, yet not particularly shewing the connection of its

variations to the eye (ii. 31.), presents itself, what can we expect

but to see it dissected, and a host arise in its stead, no individual

of which possesses either the character of independence, or suffi-

cient marks to distinguish it from the rest.

10. How these defects mivst he remedied.—This procedure

should have been inverted ; the importance of using any charac-

teristic should have been appreciated according to those species,

the arrangement of which can be maintained in conformity with

the principles of natural history. It would thence have appear-

ed, that, as those minerals (9.) were capable of no methodical

arrangement, whatever natural history system admitted them,

must of consequence fall to the ground,—as experience had al-

ready shewn of the greater number. On the contrary, to reme-

dy this evil, chemistry has been applied to ; the mischief, how-

ever, has but become the more virulent on that account. Che-

mistry has extended its influence to the higher steps of classifi-

cation ; it has brought the principles of the whole science into

confusion, and reduced mineralogy itself, to such a state, that it

has necessarily ceased to be a portion of natural history.

11. And, besides, chemistry has not been able to perform the

service, which in this point was expected from it. On compa-

ring together the analysis of such minerals as admit not natural

history arrangement, nothing of a distinctive character is found

to result from it. The reason of this lies in the nature of those

minerals themselves, which, being either mixtures, or substances^

decomposed by nature, have sustained alterations, both in the

quality and quantity of their component parts. A knowledge

of the composition of such bodies, however valuable in itself, is

yet unfitted for distinguishing them even empirically.

12. Continuation of § 8.—The other source from which the

defective settlement of species has originated, is the wavitfphy-^
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sistorkal iii(|uiiy concerning the varieties united into one spe-

cies. The plan of a fundamental inquiry is still scarcely begun
to be traced

;
yet much has already been erected on it. Indeed

forms out of all the four series of crystallizations are to be found

united under one species,—in several, even in the latest Ger-

man manuals. No attention has yet been bestowed to obtain an

exact settlement of the hardness and specific gravity. But it is

self-evident, and confirmed by many examples, that such negli-

gent proceedings as these must needs be followed by indistinct-

ness among the species ; and that, from the same cause, those

species must also be split asunder, is shewn by many of the

newest arrangements of our most celebrated mineralogists.

13, Violation a universal rule in classification.-— \\, is a

rule in every classification, that no one object shall appear in it

more than once. Now all mineralogists agree in admitting, that

porcelain earth is weathered prismatic felspar. But felspar,

though weathered, is still felspar. Porcelain-earth cannot,

therefore, be admitted into the mineralogical system as a sepa-

rate species. The same is also the case with several others

;

silver-black, copper-black, &c.

14. Violation of a rule in natural history classification.—It is

a rule in natural history classification, that its objects must be

individuals alone, and these only in their state of greatest en-

tireness, of complete formation. Hence it is, that mountain

rocks not being individuals in this sense of the word, are ex-

cluded from the system. Iron-Hint, heliotrope, jasper, tile-ore,

clay, tripoli, yellow earth, and many others, are mixtures as

truly as granite, though the component particles are undistin-

guishable, by reason of their smallness. They are partly even

mixtures of decomposed minerals. Hence no one of them can

be introduced as a particular species into the mineral kingdom.

Basalt, claystone, serpentine, &c. are likewise mixtures. Gases

may happen, where a mineral can neither be said to be decom-

posed nor mixed, though it occurs in a state which is usually

the consequence of decomposition. This may take place with

regard to some porcelain-earths, (those of Aue), to pure clay-

earth, and some others. In respect of natural history arrange-

ment, such minerals are to be described as incompletely formed,

and regarded as decomposed.
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\6. Result ofthese violations.—The character of a correctly

settled natural history species, will apply to none of the above

species admitted by German mineralogists ; and if both these

and the others, the erroneously and the correctly settled, were in

common submitted to a more extensive systematic treatment,

collocations would ' arise from it, in which the properties of a

good system must needs be wanting. A characteristic marie of

such a defective system are in the transitions (f its species into

one another (ii. 30.); which transitions naturally take place

when a determinable species is split into several ; as rhomboi-

dal quartz, rhomboidal corundum, and others, in the Werne-

rian system. Wherever transitions of this kind are met with,

it cannot be expected that the system will be useful in any point

of view.

16. The proper mode of treating those minerals which can-

not he exhibited as independent species.—Such are the principal

causes of the difference, in regard to its content, between this

natural history system of mineralogy and other systems. In one

word, none but real and accurately settled species have been ad-

mitted in the present system. The number of species has,

therefore, been considerably diminished. On examining the

reasons why many of the species in other systems are not pre-

sented in this, it will appear how minerals contained in such

species are to be treated in regard to classification. It is neces-

sary in fact, to unite correctly what has been incorrectly separa-

ted. Thus quartz, iron-flint, hornstone, flint-slate, flint, cal-

cedony, jasper, heliotrope, &c. all join themselves to the spe-

cies rhomboidal quartz
;

porcelain-earth appears under the cha-

racter of decomposed felspar
;
green-earth as an earthy varie-

ty of talc-mica, and so on. We shall afterwards find this to

be useful and necessary for the application of our mineralogical

system. Indeed a correct settlement of the natural history species

is not only the condition, on which alone a system can be con-

sistent with itself, but also the characteristic, without which, it

can have no application to practice, or usefulness in general.

17. On what grounds the estimation of the mineralogical sys-

tem rests.—According to the preceding observations, the opi-

nion entertained of the natural history system of mineralogy will

depend on two things; firsts That it be judged in relation to
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the science for which it serves

;

and, secondly^ With regard to its

employment in practice. If the conceptions included under this

system, (of class, order, genus, species), rest on the real and pure

foundations of natural history ; if they be sufficiently applicable

to practice, and have managed what is contained by them in a

manner conformable to the rules of natural history ; this system

will then be correct both in point of form and of content. If it

possess those properties, it may differ from others, and corre-

spond to the results of foreign sciences, or not ; it will not on that

account lose aught of its value for the science to which it be-

longs. In such attempts as framing this system, it is not per-

mitted to have any thing in view but the particular object, the

science, namely, in which one labours,—or ever to lose sight of

its stedfast aspect, if one would not labour in vain. The small-

est inconsistency will produce disadvantageous consequences

that can never be remedied ; whereas the unusual and uncouth

appearance of such a system, proceeding not from the thing it-

self, but merely from the current opinion, will speedily disap-

pear. But the question of most importance for estimating the

present attempt is yet behind
; of what utility does it profess to

be, to what is it applicable ? A natural system in general pro-

poses two things. Firsts To enable us, with ease, to survey, in

an unconstrained connection, the productions, of that kingdom

which it comprehends ; and, secondly^ To put us in a condition

to assign, by means of it, to any given production of Nature,

possessing the requisite properties, its place in the system, in or-

der to mark it by the denomination corresponding to that place.

The first point will be best examined, when the system is con-

sidered with regard to Nature itself in other words, when the

species, genera, orders, and classes, are actually brought toge-

ther^ care being taken that uniformity reign, so far as possible,

through all the departments of this collocation. The second

point depends upon the system of characters. To realise the

former of these inquiries, the natural history system of mineralo-

gy is itself subjoined in the first Appendix, and accompanied with

some remarks. The system of characters will be examined

briefly in our last section.

2
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V. SysUm Characters^ or Characteristic.

1 . How the System of Characters arises .—-The foundation of

a natural system of mineralogy, depends on what may be called

natural historical similarity, (naturhistorische cehnlichlceit).

Hence in such a system, those objects, which are united by the

highest degrees of that similarity, must be found nearest to each

other. After the system has been thus completed^ so far as ex-

perience allows, the homologous unities are to be compared to-

gether, classes with classes, orders with orders, genera with ge-

nera, and species with species, that so we may discover the marks

by which they are distinguished.

S. Nature of the distinguishing marhs in the natural and in

an artificial system .—It is clear, that the marks now in ques-

tion are not, and cannot be, those on which the collocation de-

pends ; but that in this respect any mark is suitable, if it serve

for a distinction at once certain and universal so far as it goes.

In artificial systems, the marks of distinction, bdng the grounds

of the division, are united with their system more closely and

essentially.

3. They affo7A no visible representation of the object.-—\i is

farther clear, that the marks of distinction can afford no repre-

sentation of the objects distinguished. They express not the

nature of those objects, but the difference of one from certain

others.

4. Visible representations can be had only of individuals.—

'

To obtain a representation of the objects themselves, all their

marks must be given. Hence it follows, that we are able to ob-

tain what may be called a graphical representation like this of

individuals only, or of species, in cases where their individuals

are all uniform,—as frequently happens in the inorganic king-

doms of nature ; but never of a genus or an or:der. With regard

to these divisions, as well as to species in the mineral kingdom,

the multitude and the variety of such marks entirely destroy

their distinctness, and render the proposed graphical description

impossible.

5. Difference between the system of characters and descrip-

-The collection of marks, which serve to distinguish an
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order, a genus, a species from one or more others, is named a

character ; and the collection of all those last the system of cha-

racters^ or characteristic. That collection of marks, by the,know-

ledge of which we obtain a complete representation of the object,

is named a description^ The description, and the matters con-

nected with it, are doubtless of great importance for mineralogy,

(ii. 56.) ; but the investigation of them-belongs not to this place.

6. Scias, characterem non constitiiere genus, sed genus cha-

racterem. Linne, Phil. Bot. § 169.—The system of characters be-

longing to the natural history system will be estimated in the

right point of view, by considering that it is not the character

that determines the order, the genus, the species ; but the order,

the genus, the species, that determine the character. The justness

of the settlement of the orders and genera, cannot therefore be

discovered from the characters, but only from the natural history

properties of the substances comprised in that determination.

The system of characters will not, however, be without its use,

if, by means of it, the individuals can be easily submitted to

natural historical conceptions.

7. Difficidty of the system of characters in a natural system

ofMineralogy.—In artificial systems, the settlement of the cha^

racters is attended with no difficulty ; in a natural one with very

much. In the natural system of mineralogy, these difficulties

manifest themselves chiefly in what regards the orders. When
the orders have been collocated in nature, the examination of

them clearly displays their difference. But on attempting to

denote these differences by marks, and to express them by words,

the mineralogist has to strive with an almost boundless multi-

plicity, which most frequently divests the marks of their univer-

sality. This renders it necessary, instead of particular marks,

to employ their mutual relations ; from which arise some pro-

perties not altogether corresponding to the characters.

8. No chemical helps to iU—One apparent mode of obviating

this difficulty is not unknown to me. It is indeed easy to discover

that the genera and species of the natural history orders, agree

in certain chemical relations ; and these might have been ad-

mitted among the characters. The latter would, in this case,

have been simplified and abbreviated,—and thus have been pro-

vided with qualities very desirable for them. In the higher steps
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of previous systems, the introduction of chemical characters usuv»

ally passes without examination; they are placed there only to

satisfy the understanding therefore, the mode alluded to would

have met with acceptance. But what contradicts the principles

of a science can never satisfy the understanding ; and it is better

to endure censure, than, by violating the principles of natural

history, to deserve it*

9. Properties the"characters^^lih-Q characters ought to be

as short and as uniform as possible. Those of the classes, genera

and species, possess the properties just mentioned ; but in those

of the orders, brevity is not to be attained. However, this de-

fect is no obstacle to its employment in the mean time, and will

probably be extenuated afterwards, if the natural historical path

in mineralogy be more frequently trodden.

10. Specimen ofthe system of characters.-— avoid becom-

ing prolix, in discussing the various circumstances that concern

this matter, it seems advisable to subjoin a specimen of the sys-

tem of characters. It contains, (1) the characters of the classes

;

(2) the characters of three contiguous orders belonging to the

second class, the metals^ pyrites^ andi glances (3) the charac-

ters of three genera belonging to the second of these orders, co-

halt-pyrites, iron-pyrites, copper-pyrites ; and (4) the charac-

ters of the species belonging to the second of these genera, the

h&xaedral, prismatic, and rhomhoidal iron-pyrites

|11. Use*—Immediate determination.—

P

£}\q mode of using this

system of characters is the same as in zoology and botany ; it

needs no farther explanation. Some remarks are, however, ne-

cessary upon the condition of those individuals to be settled by

means of it. In the characters of species, form, hardness and

specific gravity are the principal characteristics
; and this is al-

ways the case in every species of such a nature as to admit the

observation of them. Hence if the settlement of an individual

is to be completed, those three characteristics must be capable

of being observed in it. Put the case, that, with regard to an

individual of the genus Iron-pyrites, the form could not be dis-

covered, though both the hardness and the specific gravity

* Second Appendix.
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might be sufficiently determined. In these circumstances;, it

would be found that this individual belongs to the genus iron-

pyrites ; it might also be hence concluded that its form is not

rhomhoidal ; but whether it be hexaedral or prismatic iron-py-

rite% would remain undetermined. Any mineral which admits

of the preceding three characteristics being observed, is, by

means of this system of characters, an object of natural historical

determination. This mode of determination is named the imme-

diate mode.

1^. Mediate determinatio7i.—^1dvit all minerals are not found

to allow the preceding three characteristics to be estimated, with

the required degree of precision. The form is sometimes not

to be discovered, even by applying the means previously ex-

plained. (i. 65.) Such individuals, therefore, do not admit an

immediate determination ; and the mineralogist, in regard to

them, finds himself in the same situation as the botanist, when a

vegetable that does not flower is presented to him. In this case,

the botanist compares the unblossoming plant with one that does

blossom ; and practice has taught him, how far this comparison

must be carried to produce a sure result. The mineralogist

proceeds in exactly a similar manner. He determines the indi-

vidual not capable of immediate determination, by means of
Others^ which he forms into a series, placing the given mineral

at the end. This mode of determination is named the mediate.

It depends on the transitions^ and has already been so frequent-

ly applied, that it were superfluous to say more on the subject.

1^. ’Beginners oughtfirst to engage with the immediate^ then

with the mediate mode (fdetermination.—Every natural history

system, with its dependencies, is first intended for the tyro in na-

tural history. When a beginner has acquired an acquaintance

with the characteristics, and some dexterity in the observation

of cleavage ; he ought diligently to employ himself in the exami-

nation of such minerals as are immediately determinable. Of
this kind are those among the solid fossils, in which form (be

it either the external or the cleavage form,) hardness and spe-

cific gravity are each capable of being estimated,—presup-

posing, with regard to the first of these characteristics, that

the species appear in regular forms. For when this is not the

case, as in coals, &c., the form is also at the same time unne-



67and Mineralogy.

cessary for determining the species. By this means he will gain

an acquaintance with the productions of the mineral kingdom,

such as to fit him, in a short time, for applying himself with ad-

vantage to those minerals which are only to be determined me-

diately. A little practice will soon secure to him the requisite

experience here also ; and now the means are in his hand of ex-

tending his acquaintance with the productions of the mineral

kingdom, in a fundamental, sure, and instructive manner, to

whatever length he may incline. The few minerals which are

entirely indeterminable, (and which have been erroneously exalt-

ed to the rank of separate species,) he must be content to study

empirically
; and he will have the less reason to complain of

this, when he reflects, that hithertofew mineralogists ham been

enabled to gain a knowledge (f theproductions of inorganic na^

ture., in any other way., than by methods^ whichy though envelop*

ed in much erudition^ are strictly empirical.

(To he cmicluded in our next Number.)

Art. VII .—Account of Mr Robert Bowman of Irthington,

in Cumberland^ who has completed his 115th year. By Dr
Barnes. In a Letter to Professor Jameson

Dear Sir,

I WAS lately induced by curiosity to visit a remarkable instance

of longevity, of which I have drawn up the following brief no-

tice. At my first visit, I was accompanied by two gentlemen,

and on making inquiry for old Mr Bowman, the name of the

individual alluded to, the person of whom the inquiry was made,

very significantly asked, if we meant “ the old man of all

I

have since understood, that this is not an uncommon, and cer-

tainly a very emphatic, appellation for the old man. You may
probably think the following account contains too much of the

physician, and too little of the philosopher, for insertion in the

* Read before the Wernerian Natural History Society.
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Philosophical Journal. But should you deem it sufficiently in-

teresting for publication, it is at your service. I am, Dear Sir,

your obedient servant, Thomas Barnes, M. D.

Carlisle, Sept 14. 1820.

IMI^r Bobert Bowman of Irthington, in Cumberland, who is

now living, and has completed his 115th year, w^as born at

Bridgewood-Foot, a small farm-house near the river Irthing,

about two miles from his present residence. His birth-day is

not known, but he believes he was born about Christmas. As
some doubts have been entertained with respect to his age, to

put it beyond dispute, I have examined the register of his bap-

tism, at the parish-church of Hayton. His name, and place of

nativity, as well as the year of his baptism, which was 1705, are

very legible; but from his name having been placed at the foot of

the page, the month and day are worn out. The baptism imme-

diately preceding his, was on the 23d of September, and the next

succeeding on the 28th of October: of course, his must have been

between these periods ; and if his ov/n account be correct, which

the register nearly confirms, he will be 116 years of age at

Christmas next. This interesting old man enjoys exceeding

good health, and is content and cheerful. He is of the middle

stature, and says, when young, he was rather stout, and very

strong
; that he was fond of wrestling, and considered himself a

good one. tie joined in the amusements common among young

people, and was rather partial to cock-fighting, which he now

strongly condemns ; but was always sober and regular in his

conduct. His parents both died when he was young, but he says

that he remembers them very well. He married at the age of 50,

and had six sons, all of whom are now living ; the oldest is 59

years of age, and the youngest ,47. He has a great number of

grandchildren, and three great-grandchildren. His wife died at

Irthington in the year 1807, at the age of 81. Flis sons pay

him a visit regularly once a year : they appoint a convenient

day, and his friends in the village and neighbourhood are in-

vited to meet them. With him this is a day of great rejoicing.

His chest is large, and his person well proportioned. Although

the liand of Time has at length laid him prostrate, it has not yet



who has completed his 115^/i Tear. 69

made much impression on his constitution. The texture of his

body is not loose or emaciated, but firm and in embonpoint His

face is not wrinkled or shrivelled, but appears plump, round, and

rather florid. His sight is tolerably good : he never used glasses,

and can at present see every object around him distinctly.

He hears very well, and his taste and smell are very good.

His hearing and sense of smell, indeed, are uncommonly acute.

His skin is soft and delicate; and his hair, which, in his

youth, was of a dark brown colour, is now white. He has

had no teeth for upwards of forty years. He sleeps sound-

ly in the night, and also frequently during the day. He has

been confined to bed for six years past, yet he can move all his

limbs ; but he is not able to walk, except with the assistance of

two persons. All his limbs are free from complaint, the right

hand excepted, the fingers of which are much contracted. This

contraction he attributes to an injury he received a few years ngo

on his shoulder-joint. He always serves himself when taking

food, for which purpose he uses his left hand, which is perfectly

steady. Between six and seven years ago, he walked to Carlisle,

and says he saw the workmen laying the foundation of the new

bridge, and returned home on the same day with great ease.

Carlisle is about eight miles distant from his residence. He fre-

quently took a staff with him, when walking, but seldom used

it ; he generally carried it under his arm. Only seven years

ago, he actually hedged, reaped corn, made hay, mounted stacks

of corn and hay, and assisted in making them ; in short, he ap-

plied himself to all kinds of farm-labour, and was, to use his

own expression, always a top worker.” He first took to his

bed during some severe weather in winter, not in consequence

of any indisposition, but on account of the coldness of the sea-

son. He has preferred his bed since that time, for the superior

comfort he derives from it. He resides with one of his sons,

upon his own estate, the fruits of his industry. The house

which he inhabits is in the farm-house style : his bed is placed in

a corner near the kitchen-fire, and he has unremitting attention

paid to him by his family. For some time, his bed was in the

parlour, but finding that he was at too great a distance from

the family, preference was afterwards given to the kitchen. He
does not remember ever having been indisposed in his life, ex-

cepting twice : the first time was, when very young, and then
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he had the measles ; the second was not many years ago, when
he had the hooping-cough. One of his grandchildren slept with

him^ and they both had the hooping-cough at the same time

:

he was then upwards of 100 years of age. He has occasionally

met with severe accidents, but never had a medical attendant,

and does not remember ever having taken a dose of medicine in

his life. He was always strong and healthy : if he got wet,

while working in the fields, he seldom changed his clothes, and

would not unfrequently thrash in the barn, or use some other

active employment until they became dry. He never took any

tea or coffee, and was never intoxicated in his life but once, and

that happened at a wedding. He says his friends deceived him,

by putting something stronger than he expected into the liquor

he was drinking. He very seldom drank any ale, spirits, or wine,

except occasionally at the market, at a wedding, or a funeral, and

then only a single glass. He gives two reasons for his not drink-

ing ; one is, that he had no particular pleasure in taking intoxi-

cating liquors ; the other, he liked his money much better than

them. He confesses he was rather avaricious. His common drink

is water. His food milk, hasty-pudding, broth, bread, potatoes,

an egg, a small piece of animal food, or any thing that the fa-

mily are taking. His clothing was always plain, but warm and

comfortable. His appetite is good, and his bowels are generally

_ moved every second day. He was never regular as to the time of

taking his meals or going to sleep. He generally took three meals

a day, and dined about mid-day. His breakfast and supper he

took when opportunity permitted. Sometimes he omitted a

meal, and at other times took four or five in a day, as his appe-

tite prompted, or his occupation allowed him. He went to bed

at different times of the night, and sometimes rose at one hour

and sometimes at another in the morning. Some nights he was

never in bed at all. When he went for lime or coal, which he

had often occasion to do, he generally slept in the open air all

night. Even at the advanced age of 80, during a part of the

summer season, he wrought daily at a peat-moss, a few miles

from Irthington, and being there late in the evening with his

horse and cart, he would sometimes unyoke the horse, let it go

loose upon the common, and take his repose for the night in the

cart. This is a good instance of his great industry, as well as of

the strength of his constitution : his principal object in remain-
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i«g all night was, that he might be able to pursue his employ-

ment early in the morning. His pulse is 68 in a minute^ regu-

lar and strong i no ossification of the arteries at the wrist can be

discovered, His breathing is natural ; and his voice, which is ra-

ther strong, appears to have undergone very little change. His

mental faculties seem perfect; his memory is excellent as to partis,

cwlar occurrences, but he does; not remember dates. He is happy,,

and appears to enjoy life, He is alive to every thing around

him, and acquainted with all the news of the day, at least with

such news as country people are generally conversant in, and

particularly with any thing that has happened in the village or

neighbourhood. When trying his memory, I asked him if he

had ever heard of the battle of Waterloo, or of Buonaparte ?

He answered that he had heard top much of Buonaparte ; that

he was a bad character, and at best only a coward ; as soon as

he found himself in danger he ran off, I reminded him that

he himself had once done the same thing, having been pre-

viously informed that he was employed during the rebellion in

1745 in making trenches around Carlisle, when he made a pre-

cipitate retreat ; he laughed heartily, and confessed he ran away

as soon as he could get ; he said he only remained among the

soldiers one night. He entered freely into conversation with

me, and made many inquiries about Carlisle, and particularfy

about the Carlisle canal. He said, he remembered the first re-

bellion in 1715: he was then eight or ten years of age; he

beard a great deal about it at the time, and saw several men
running away from it. On asking him why he was so late in

marrying, he said he never thought much about getting a wife^

and how he got one he does not know, but think^ it was by mere

accident. When inquiry was made of him if he still entertain^

©d any idea of marrying a second time, and if fie would not like

a young wife, he replied, he would not like a young one ; that

he thought an elderly one might suit him ; but being so very

comfortably situated, he was better without one. When I ask-

ed him if he ever used tobacco or snuff, he very shrewdly an-

swered, he never wasted his money in that way ;
he had plenty

of ways of getting quit of his money without setting fire to it

;

and as for spending it in snuff, it was just throwing it away.

He seemed healthy and hearty. I have seldom been in the
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company of any one, either young or old, that enjoyed better
^

spirits. His education has been very limited ; but he appears

to have profited much by a few plain rules of conduct. His

mind has been seldom if ever affected by anxious care, restless

ambition, or studious thought. He has led the life of an indus-

trious and laborious farmer. He has been temperate in all his

pleasures, for which reason they have been of long duration.

He has been regular in his mode of living, which has produced

an unusual share of rational enjoyment. He has never indulged

to excess in sensual gratifications, nor committed any great irre-

gularity. By him, exercise, temperance, and simplicity of diet,

have been considered cardinal virtues :

—

“ Multa tulit, fecitque puer, sudavit, et absit,

Abstinuit Venjere et a vino.” Hor.

Though I look old, yet I am strong and lusty

;

For in my youth I never did apply

Hot and rebellious liquors to my blood

;

Nor did I, with unbashful forehead woo
The means of weakness and debility.” Shakespearb.

I have been particular in describing his habits, dispositions,

and appearance, from a conviction, that his habits and disposi-

tions have essentially contributed to prolong his life through a

long series of years ; and as there is at present very little ap-

pearance of decay, he will, in all probability, yet continue to live

for many years. Some of his relatives having lived to an ex-

treme old age, it is probable that nature originally conferred

upon him a good constitution. One of his brothers died in

1810, aged 99 years ; two years ago one of his cousins died aged

95 years, and he has another now living at the age of 85.

There is a remarkable difference between him and the gene-

rality of old people : he is cheerful, good-humoured, and easily

satisfied ; he does not complain of any unpleasant change that

has taken place in any thing around him, nor of the habits or

manners of the people. This, I think, can in no way be ac-

counted for, except from the perfect state of his senses and men-

tal faculties. The degeneracy of the times, and the disagree-

able changes of which many old people bitterly complain, are

not so much to be attributed to any change in the objects around

them, as to themselves: their senses and faculties being impair-

ed, the same objects cease to make their former agreeable im-

pressions.
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Art. VIII .—Observations on the Florida or GulfStream.

One of the most singular phenomena in hydrography, is that

perpetual current of water flowing out of the Gulf of Mexico,

along the coast of Florida, into the Northern Atlantic, common-

ly, among seamen, called the Florida or Gulf Stream. Various

attempts have been made to account for this celebrated current,

and as it is an object of general interest in natural history, we

conceive it will gratify some of our readers to present them with

a concise view of those causes which appear the most rational.

It is known, that the tides in the ocean are produced by the

combined actions of the sun and moon, causing the waters, in ge-

neral, when their course is not obstructed by continents, islands,

&c., to take a westerly direction. The winds in the tropical cli-

mates, from nearly the same cause, blow generally the same way.

It is also observed by navigators, that when a wind blows for

any length of time, in a given direction, the waters of the sea

move in the same direction, forming a current, at least at the

surface, more or less strong, according to circumstances, setting

in that direction,.
•

The whole body of the waters of the Atlantic, then, must have'

a general tendency to move from the coasts of Europe and Af-

rica, towards the shores of America, which must be modified iii

its effects, according to the different conformations of the coasts

and other combining circumstances. If we examine the coast

of North America, we shall find, that its direction is nearly that

of the meridian, or north and south, at least from about New
York to Cape Sable in East Florida. Therefore, the mass of

waters coming from the east, will strike it nearly at right angles,

which, after high water, will gradually retire into the ocean to-

wards the east, without producing any considerable current

along the coast, or any accumulation in a particular place, as it

otherwise would have done, if that coast had been more oblique

to the direction of the tide, though the Bahama islands, and

shallov’s, must prove a considerable obstruction to tne flood-tide

setting directly westerly, near Florida, and will have some ten-

dency to cause it to flow more to the north.

Jf we now turn our attention to the northern coast of South
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America, we shall find that it follows nearly the direction of a

parallel of latitude, or east and west, and of course, very oblique

to the tide coming from the east ; and, therefore, it is natural

to suppose, that a current will be produced, setting westward,

from Cape St Koque, along the shores of Guinea, Cumana,
Terra Firma, the Musquito Shore, kc.y towards Cape Catouche

in Yucatan. This, indeed, is verified by observation, for it is

found, that the flood-tide combined with a current, runs along

these coasts, generally at about the rate of two or three miles an

hour. This current setting along the Caribbean Sea, will enter

the Gulf of Mexico between Cape Antonio, in Cuba, and Cape
Catouche, in Yucatan, and must, of course, raise the waters of

that Gulf, to a considerable height above the general level of the

ocean. A part of these waters, after the time of high water,

will fall back into the Caribbean Sea ; and there actually has

been [^observed a current off Cape Antonio, setting eastward

along the south coast of Cuba. Indeed it has been asserted, by

Captain Manderson of the Royal Navy, in his Observations on

the Gulf Stream, that the waters about Cape Antonio, move

sometimes one way, sometimes another, and are sometimes sta-

tionaiy,” which may be expected, accprding as it is flood-tide,

ebb-tide, or high water.

From what we have already advanced, it is clear that the wa-

ters between Cuba and Yucatan, must be higher than those be-

tween Cuba and Florida ; and, therefore, the mass of waters car-

ried into the Gulf of Mexico, in the manner already mentioned,

must flow out between Cuba and East Florida. If we also-

take into consideration the number of great rivers, and among

them the Missisippi, itself like a sea, that falls into the Gulf of

Mexico, which is, comparatively speaking, small, their waters

must endeavour to extend themselves over a portion of sea great-

er than that gulf ; and since, from the accumulation of water

coming from the Caribbean Sea, depending on causes already

pointed out, the waters of the Missisippi, and other rivers, fal-

ling into the Gulf of Mexico from the west and north, cannot

extend themselves over, that sea towards the south, they must

flow along its northern shore towards the east. That the waters

of great rivers do flow to a considerable distance in the ocean,

can be easily proved. In Columbus’s first voyage to America, he
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found his vessel in fresh water, at the mouth ofthe Orinoco, before

he discovered land, whence he inferred, he was near some great

continent, which alone could produce such a stream. In Macleod\s

voyage to China, a stream offresh water was found at a considera-

ble distance from the shores of Java, and the British fleet, which

blockaded Toulon, occasionally took in fresh water at the mouth

of the Rhone, at a considerable distance from land. Hence, then,

it is clear, that the streams of large rivers flow a considerable

way into the ocean. The Missisippi, and other large rivers which

fall into the Gulf of Mexico, must therefore, in some direction

or other do the same. But since a current of water flows gene-

rally into the Gulf of Mexico, between Yucatan and Cuba, the

waters of the Missisippi cannot flow out in that direction ; they

must therefore, with more or less velocity, flow out between

Cuba and Florida. This, combining with the superabundant

waters of the ocean collected in the gulf, flowing round between

Cuba and Cape Sable in Florida, is, by the north-west shores of

Cuba, the Bahama Isles, and banks, turned round the eastern

shores of East Florida, and must set northward along the east

coast of America, with considerable velocity, constituting what

is called the Florida or Gulf Stream. This conclusion is veri-

fied by observation ; for the waters in the Gulf Stream, in the

greater part of its course to the north of the Bahama Islands, are

found, by the thermometer, to be warmer than those of the seas

immediately bordering on it, whence they must come from a

warmer climate, and, when chemically examined, to possess a

less degree of saltness, and therefore must consist chiefly of fresh

water. Hence, from these two causes, namely, the current form-

ed by the flood-tide^ setting in between Cuba and Yucatan, and

the fresh water from the Missisippi, and other large rivers, fal-

ling into the Gulf of Mexico, combined and modified in the

manner we have described, and not either of them separately, as,

has been sometimes affirmed, making its escape northward, along

the eastern coast of A^nerica, we think, it will evidently ap-

pear, is derived the true cause of the Gulf Stream. Hence, too,

the circular motion of the waters in the northern Atlantic, and

other phenomena, attempted to be established by Humboldt,

will receive a satisfactpry solution.

Edinburgh, September 1820. Nautigus,
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Ajit. VS^.-^Account ofa Map of the country north front Ava.

By Francis Hamilton, M. D. F. R. S. & F. A. S. Lond.

& Edin. With a Map. Communicated by the Author.

During a visit of ceremony from one of the secretaries of

state (Zaredogri) to the British resident, while we were at Am-
arapura, I had an opportunity of forming an acquaintance with

a relation of that officer, who was a native of Taunu. This

person, a mild and well behaved man, afterwards visited me to

obtain information respecting Bengal, and in return gave me
several draughts of the country. He was not sO intelligent

and quick as the slave who gave me the general map already

published, (Edin. Phil. Jour. No. III.) ; but he was not so ti-

mid, having powerful connections ; and, after I began to .be

satisfied with his performances, did not think it necessary to ex-

punge his writings. In this, however, he used many contrac-

tions, so that, without the assistance of the person I found at

Calcutta, I should have been unable to make out the spelling of

many names at full length.

This personas first attempts, as might be expected, were very

rude. He began at a given place, say his native city, and, go-

ing on in a certain direction, he laid down the places occurring,

until his paper afforded no more room. He then twisted round

his line, until he completed the route with which he had com-

menced. Then he returned to the first point, and commencing

with a second route, proceeded in the same manner, and con-

tinued so on until he traced the whole of what he intended. The

remote parts were thus distorted in a most extraordinary degree.

After some pains, however, he improved much, and produced the

map,now published on a reduced scale. (SeePLATElI.) Although

this is very superior to his first attempts, it is not quite free from

the errors into which he at first fell. The rivers are marked by

double lines as in our maps. Mountains are represented by

waved single lines^ surmounted by rude delineations of trees,

good deal in the style of Chinese procelain ; ^nd I have reason

to think, that, like the Chinese artists, he has given to each kind

a sort of appropriate form, although the resemblance is by no

means striking to a botanist, and I am not prepared to point out
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the kinds which he meant to represent, as being the most com-

mon in each forest. Some forms were, however, pointed out,

especially one representing the tea-tree, which grows spontane-

ously in many parts of the peninsula.

The distances in this map are marked, partly in days jour-

neys, partly in leagues, (dain,) the league of the Mranmas be-

ing 1000 poles of 11 feet 8 inches, or nearly 2^ British miles;

and the day’s journey is reckoned 10 leagues, road distance.

Now, the author gives 18 days’ journey from Amarapura to Ban-

mo, Bhanmo, or Panmo, the Bampoo of Mr Arrowsmith, the

direct distance, according to this geographer, being nearly 128

geographic miles, so that the day’s journey on great distances,

in this map, can only be reckoned about 7^ geographic miles in

a direct line. How many leagues or miles are actually travel-

led each day, I cannot say ; but in Western India, as well as in

the Eastern Peninsula, I have Very generally found, that disl

tances estimated by days’ journeys, turn out much less than what

is usually stated that a man should travel in the given time.

We have seen, (Edin. Phil, Jour, No, V. p. 36.) that in Chi-

na, where the roads are tolerable, the ambassadors from Ava
made long journeys, at the rate of about 16^ miles a-day,

in a direct line of the whole distance ; and it is from this

probable, that the actual road distance travelled each day,

might be 10 dain, or 22 miles ; and such may be the case

in the parts of their own country that are level and clear;

but in journeys of a considerable length, through moun-

tainous forests, no such allowance can be made, and the actual

distance will seldom be much more than half as much.
,

In the

map now published, as well as in the others which I have still

by me, the distances marked with Roman numbers, denote days’

journeys, those marked with cyphers, denote, leagues of 2|- Bri-

tish miles. It will be evident, on the slightest examination, that

in laying down the places on the map, little attention is paid to

the respective distances.

Having now given a general account of the accompanying

map, I shall proceed to examine into particulars, beginning with

the north. In the first place, we may observe, that the author

commencing at Amarapura, which, like other courtiers, he calls
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Shue Prido, when he had proceeded north with the Erawadi to

Banmo and Mogaun, found himself straitened for room, and, in

order to obtain space for introducing Khandi, turned the river

obliquely to the right, so that instead of bringing it straight

south from Tchoudsong to Banmo, it appears as if coming from

the north-east ; and the principal branch, formed by the Ken-

pou, is altogether omitted, unless we suppose, what I imagine

to be the case, that, for want of room, the compiler has put

Khandi in the place where Paiaendusen should have been, and

has transferred the latter to the opposite side of the Erawadi,

where Wagnmo really stands, there being no doubt, that the

Zabua of Banmo placed his own town right. At the same time,

the author of the accompanying map, has given the name of

Mowun, a Chinese city, to Kakio, another town belonging to

the same chief. With these alterations, the distances here given

may be of great use ; and we shall have Kakio, called here Mow-
un, 5 days’ journey, or 42 miles north from Banmo, exactly as

the Ambassador’s map (E(Un. Phil. Journ. No. V.) places it

;

and the real Paisendusen, called in this map Khandi, 6 days, or

52 miles farther north ; while Mogaun is 42 miles north-west

from Kakio, and 52 south-west from Paiaenduaen, and the real

Khandi is in fact omitted, together with the northern forks of

the Erawadi.

In consequence of the upper part of the Erawadi having been

turned to the north-east, in place of continuing north, the river

of Banmo or Santa is brought from the south-east, in place of

the north-east, and its source is placed in the Shanwa country,

near Boduaen, instead of in China. Boduaen, in fact, at one

time was held by the Chinese, and it was in its vicinity that the

decisive engagement took place between the Mranmas and Chi-

nese, in the reign of Zaenbrushaen, who governed Ava from

1769 until 1781. It is said, that on this occasion 60,000 cap-

tives put an end to the Chinese hopes of conquest, and ga^e

the Mranmas possession of the valuable mines of Boduaen. I

have little doubt, that Boduaen is the place five days’ journey

north from Mohang Leng, once the capital of the Northern

Laos, where, as mentioned in the Modern Universal History,

(vol. vii. p. 153. and 154.), there are mines of gold, silver, and

copper, wrought by Chinese. Now, in the accompanying map,
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we have Sihho, a Shanwa city, seven days journey, or about

50 G. miles east from Amarapura; and we have Bodusen, thirteen

days'* journey, or 9^ G. miles NN.E. from Sibho ; this would

bring Boduaen 54 G. miles S.E. from Banmo, and 115 N.E. by

N. from Amarapura. But a Muhammedan, who was in the

battle between the Mranmas and Chinese, and with whom I

met at Calcutta, told me, that Bodusen was six days’ journey

from Banmo, and fifteen from Amarapura, which, supposing

the accompanying map to be right, would require the day’s jour-

ney between Banmo and Bodusen to be 9 G. miles, and between

Amarapura and Bodugen to be 7| miles, in place of 7| miles,

assumed as the day’s journey in this map,—a difference of

little importance in considering such rude materials. When
we were at Ava, Bodusen was governed by a Mranma offi-

cer, with the rank of Mrosagri, having under him a cus-

tom-house, and a small military guard. The inhabitants are

Shan, the place probably having been originally a portion

of the Lowa Shan, or Northern Laos, and seems to have on

its east the country of the Kakhioen, who form the greater

part of die population along the eastern frontier of Yunnan,

partly independent, and partly in the territory belonging to the

Prince (Zabua) of Banmo, and who, with the Wild Lowas, are

probably included by the Chinese under the general name Lolo,

a people which, in the maps of Du Halde, occupies a large por-

tion of the south-west parts of Yunnan.

In the accompanying map, the Shue Li, mentioned by the

Ambassador to China as entering the left bank of the Erawadi

above Miadaun, is altogether omitted, and Mradaun (evident-

ly another orthography for Miadaun) and Shue Li are trans-

ferred to the other side of the great river, while Khiundaun,

placed by the Ambassador on the right of the Erawadi, is in

the accompanying map brought to the left, to occupy the room
of Miadaun. Which authority is preferable, I cannot say

;

for although another map by the slave formerly mentioned,

(Edin. Phil. Journ. No. III.), places Miadaun on the right, and
Khiundaun on the left of the Erawadi, yet there is no doubt
that a river at least as large as the Thames enters from the

left, it being that which passes to the eastward of Tengye and
Tienma, jn the maps of China.

3
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All the three authorities mentioned above, the native of Tau-

nu, the slave, and the Ambassador, agree, however^ in making

two rivers join this part of the Erawadi from the right. In the

accompanying map, and that of the Ambassador, (Edin. Phil,

Journ. No. V.) the lower one is called Msezha, while in that of

the slave it is called Shue Li ; but this name is transferred by

the accompanying map to the upper of the two, which in the

Ambassador‘’s map is called the Kokuse, and in the slave’s the

Maezha. Here I must give the preference to the Ambassador’s

authority ; and I am inclined to think, from verbal information

which I received, that there is no Shue Li entering the Erawadi

on die right, but that the river, the two branches of which are

often called Maezha and Kokuas, is often called the Shue Lein

or Gold-dust river, from its sand containing that substance. It

must, indeed, be observed, that in the accompanying map, there

is an appearance of these two rivers being branches from the

same source,—a circumstance adopted by Mr Dalrymple, and

not improbable. They seem to run through a very mountain-

ous country, without any place of consequence on their banks,

Maezha being only a village (Rua). They seem to spring from

the east side of a chain of hills, which, rising opposite to old

Ava, and producing there white statuary marble, of the finest

quality, run nearly north for a long way, at first near the Era-

wadi, but afterwards more remote from its right bank, separat-

ing the countries of the Kasi Shan and Shanwa or Mrelap Shan,

at least according to the division that was esfablished when I

was in the country ; but nothing can be more liable to cliange

than the divisions of territory under such a government.

The Kasi Shan 1 consider as those in Asam called Nora.

They are governed by a collateral branch of the Asam Rajas,

and occupy the upper parts of the Khiaendusen, between^ the

proper country of the Mranmas on the south, and Asam on the

north, and between Kasi on the west, and the Mrelap Shan on

the east. At Amarapura, I saw several of this people, who

spoke a dialect that I could not distinguish from that of Siam.

They called themselves Tailung ; by the Kasi of Manipur they

are called Moitay Kabo, to distinguish them from the Mrelap

Shan, wliom the Moitay or Kasi of Manipur call Awakabo.

Some of them with whom I conversed, alleged that the Erawadi

3
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is their proper boundary, and that of course the Mogauh of

the Mranmas, which they call Mungun, with its dependencies

Paisendusen and Khandi, belonged to them but when I was

in the country, their prince, called a Zabua by the Mranmas,

resided at a town named Saundut ; and Mogaun was held by a

chief with the same title, who was included by the government

of Ava among the Shanwas. I have, however, strong reasons

to think, from verbal information received through the slave to

the heir-apparent, that all the Shan, on both banks of the Era-

Avadi, as well as of the Khiaendusen, were originally of the same

race, calling themselves Tailung, and differing somewhat from

the Shanwas, who inhabit the country between the proper terri-

tory of the Mranmas and the Saluaen river. The policy of the

present dynasty in Ava has been to separate both nations into

a number of petty principalities, governed by hereditary chiefs,

descended mostly from their ancient princes, but now quite un-

connected, and often opposed in personal interests.

The accompanying map does not contain so full a view of the

country on the upper part of the Khiaenduaen, as the general

one published in Number III. of this Journal, as it does not

extend to the place where this river is formed by the union of

the Uru and Naindain rivers, which probably arise from the

hills bounding Asam on the south, in about 27° of N. Lat. The
Khiaenduaen -receives from the right a river named Narinzara,

the mouth of which, according to this map, is 11 days journey

from that of the Khiaenduaen, which, at the same rate as the

days journeys on the Erawadi, according to this map, would

give a distance of 78 G. miles in a direct line. From the mputh

of the Narinzara to Saundut, the capital of the Tailung or KasL

Shan, this authority makes almost eight days journey, say 54

miles ; and from thence to Munipura, the capital of Kasi, is

eight days journey, which agrees very well with the situation

commonly given to that city, the course of the Khijenduasn and

Mukhiaun being placed nearer the Erawadi than is done in Mr
Arrowsmith’s map of Asia, which makes the space between the

two rivers too wide ; as, according to the accompanying map,

the distance between the mouth of the Narinzara and Erawadi

is only eight days journey, or about 57 G. miles in a direct

VOL. IV. NO. 7. JANUARY 1821. F
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line ; and lower down, the distance is still less being only half

as much at Mouzhzhobo. On the left of the Khiaenduaen, the

country of the Tailung or Kasi Shan does not extend so far to

the south as on the right. In the general map by the slave,

the lowest town of this nation on the left bank is called Kasa,

which is not mentioned in the accompanying map ; but I am
inclined to think, that Baleek, days journey, or about 95 G.

miles up the river, is the uppermost Mranma town in that quarter.

The proper territory of the Mranmas extends but a very

short way to the west of the Khisendusen, having, according to

this map, for its boundary a low chain of hills, which commen-

ces at Pukhan, and extends all the way to the Kasi country.

In the accompanying map, only two places beyond this chain

are mentioned. The one is a village called Khisen, probably

from its being inhabited by people of the Khiaen tribe. It is

situated where the Narinzara receives a tributary stream called

the Mrissa. This, being one day’s journey from the Khioen-

duaen, may be considered as not more than 22 British miles

road-distance from thence, leaving room only for a very small

ridge^ which separates the country of lo from that of the Mran-

mas ; nor can this be considered as a branch of the mountains

extending from Cape Negrais, as represented in the general

map of the slave. Another low ridge, which is called Dang-

hii, extends parallel to the Erawadi opposite to Pougan, com-

mencing with a dolphin head a little below that city, and seems

to join the former about two days journey above the mouth of

the Khiaendusen. The part of it which I saw is of very mode-

rate height^ as from Pougem I could see over it the mountains

of Khiaen ; but it is exceedingly naked and barren. Between

this chain, called Danghii, and the mountains of the Khiasn, is

a river called Jow^a, which
j
where it enters the Erawadi, has a

very wide sandy channel, and in the rainy season contains much
water, nor does it ever become altogether dry ; but it is said to

be too rapid for navigation, and, when I saw it, on the 5th of

November, the rainy season being then over, its stream was

about 30 yards wide. It is said to spring from the Khiasn

mountains ; but in the accompanying map, from above Padsek,

almost seven days journey, or 50 G. niiles from the mouth

of the Khiaenduasn, this last mentioned river seems to send off
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a branch, which passes through the chain of hills, and I suspect

is connected with the Jowa ; but this has another source in the

Khiasn mountains.

About 56 Gr. miles in a direct line from the mouth of the

Khiaenduaen, the accompanying map places a town named

Magnghoen, which some other authorities place nearer the Na-

rinzara ; but the authority of this map is here probably the

best. West from Ma^nghasn, and beyond the low hills one

day’s journey, or perhaps 22 B. miles road-distance, is the other

town already alluded to, and called Taunduaengiaun. In the

general map this is reckoned the chief town of one of the go-

vernments of which the lo country consists ; but I am inclined

to think that this is a mistake, as I intend to explain in giving

an account of another map. I consider it, in fact, as the chief

town of a people called Aengiin, who inhabit the country oii

the west side of the Khisenduaen, south from Kasi, and on a

route leading from Amarapura to Manipura. They are repre-

sented as a very rude fierce tribe
;
but cultivate much rice, and

their chief was said to have a representative at the Court of

Ava when we were there.

The Mranma country, between the Khiaendusen and Erawa-

di, according to this map, extends on the latter to Zabbsehna-

go, about 46 G. miles north from Amarapura, and consider-

ably farther on the Khiaenduaen. It is finely watered by

two reservoirs, constructed to collect the rain-water brought by

the Mu torrent; Tbe southern of these reservoirs is called Be-^

miaekkri, and in this map makes the largest figure, because the

northern reservoir, called Nandagun, is represented merely by

a double line bounding the space between its western limits and

the hills on the bank of the Erawadi, to which in the rainy sea-

son it probably extends. It seems, however, to be the greatest

work of the two, and according to this map extends from near

Mouzhzhobo, once the capital of the empire, to Mrasdu, a dis-

tance of two days journey. Other authorities make the distance

still greater.

The country of the Mranmas, on die left of the Erawadi,^

has on the east a mountainous region, which in the accompany-

ing map reaches the river, above Tagaun, two days journey

above Zabbaehnago, which, in the general map by the slave, i^

F 2
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reckoned the uppermost Mranma town on that bank of the

Erawadi ; for, although the Ambassador's map places this

town on the left, both the slave in the general map, and the

native of Taunu, agree to place it on the right. This differ-

ence, however, is not an error in either party, as I understood

that the town is really on the right ; but the customhouse,

which is most frequented by travellers passing on the river,

stands on the left bank. Indeed even lower down I had oc-

casion to observe, that notwithstanding the great size of the

Erawadi, part of one town stood on each side of this noble ri-

ver. Unfortunately, for reasons formerly mentioned (N° III.),

I did not obtain the names of the six towns between Zabbseh-

nago and Bhanmo in the general map of the slave; but as the

same number exactly occurs in the Ambassador's route (1S° V.),

we may conclude that the same towns are meant, and therefore

that the first ShanWa town on this route is Kiangnap, although

it is on the west side of this mountainous tract, which the slave

states as the boundary between the Mranma and Shan nations

;

but theii he makes the mountains descend to the Erawadi at

Zabbaehnago. The accompanying map, however, seems here

more correct than the general one drawn by the slave, and re-

presents the hills east from Amarapura, not as a narrow ridge,

separating the two nations, but as a mountainous region, among

which are many valleys occupied by the Mrelap Shan, who at

Kiangnap extend to the Erawadi at or near the termination of

the hilly region.

Between the capital and Kiangnap, in the accompanying

map, is laid down a small river, not noticed in either of the two

authorities already published. It descends from the mountain-

ous region of the Shanwas, and falls into the Erawadi, passing

on the north side of the city called Maddara. East from this

‘ town and the present capital, and near the hills, is an artificial

pond (kan) of great extent, and called Aunbsenlse, or the pond

of Nelumbium, the figures in the map being drawn in imitation

of the leaves of this splendid vegetable.

At the old city of Ava, or more properly Aenwa, the Era-

wadi receives another stream called Mringnggeh, or the Little

River, in contradistinction to the Erawadi or Great River. Va-
' rious canals between the twp surround the city, Avhich is most
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nobly and conveniently situated, at the junction, in a fertile and

Jiiglily beautiful country, containing immense rivers, extended

plains, lofty mountains, projecting rocks, and abundant mate-

rials for the most ornamented architecture. The climate, however,

of the Mranma territory is not very favourable ; the rains being

seldom sufficiently abundant ; so that without artificial irrigation,

all the neighbouring countries are more productive of grain. A
though not reckoned so salubrious as Rangoun, Ava is by

means unhealthy. The Mringngseh, in the accompanying map
appears as if it sprung from the face of the hills east from Ava
but, in fact, as we learn from the general map of the slave,

it passes a great way through the mountainous country of

the Shanwas, rising on the frontier of China, and probably

passes near Bodusen, from whence running south, throqgh a

populous valley, to the parallel of Ava, it there turns west to

join the Erawadi ; nor, on account of its being called the Little

River, are we to conceive, that its size is like the streams of

Britain, the largest of which, among the Mranmas, would be

only considered as a Khiaun, and would not receive the title of

Mrit. Its mouth, which alone I saw, was very wide, although

no doubt inferior to the Rrawadi, and it is only in comparison

with this, that it has obtained the denomination Little.

Some way before the Mringngseh joins the Erawadi, it re-

ceives two branches, one only of which, the Panlaun, is men-

tioned in the accompanying Map ; and as it comes from about

the south-west, the paper did not admit of its being laid right

down. The compiler, therefore, has been under the necessity

of making its course east and west, and therefore of bringing

all the neighbouring cities, such as Puefla and Lsehghia, much
too near Sibho. Neither of the branches of the Mringngaeh ad-

mit of navigation
;
but canals dug from them irrigate a large

extent of country, at present, I believe, the most productive ter-

ritory of the empire.

Owing to the Panlaun having been too much bent to the

north, and the Banmo too much to the south, the whole of the

Mrelap Shan country to the east of the Erawadi is in this Map
much distorted; but the distances will serve to give the real si-

tuations. It must be observed, that to the east of the seven ci-

lies held by Shanwa chiefs on the Era^vadi, there is a large
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space occupied by woods and mountains, in which no cities are

laid down on any authority which I possess ; and the first towns

to which we come in this direction are Boduoen, Seinni, Taun-

bain, Sibho, and Sounzha, all towns, I think, in the valley of

the Mringngash. This mountainous space, I have no doubt, is

the Pahimapan of the Modern Universal History (vol. vii. p. 153.)

The only place in this extensive space laid down in the accom-

panying Map, is Momeit, perhaps twenty British miles road dis-

tance from Kiangnap, and twelve from Tagaun ; and near this

are the principal Ruby Mines in the empire, or I believe in the

world ; but to this I shall have another occasion to return.

Beyond these eastern towns of the Mrelap Shan, mentioned

in the last paragraph, this Map does not extend, although the

territory dependent on them reaches to the river Saluasn, and,

according to the divisions of the empire which existed in 1795,

extended in some parts beyond that river. It is in the space

between Sibho, Taunbain, Seinni, and the Salujen, that there is

an extensive region containing forests or thickets of the tea-tree,

which tlie Mi’anmas call Lapsek, and the Portuguese of India

name Champok (See Modern Universal History

^

vol. vii. p.l29.)

These woods are inhabited by a tribe of Shan called Palaun,

by v/hom the tea-leaves, in place of being dried for infusion, as

is done by the Chinese and Japanese, are pickled for being

chewed, and the quantity of this pickle consumed all over the

empire is very great.

It is not to be conceived, that the greater part of the moun-

tainous and \voody regions in the Eastern Peninsula of India

are wastes ; on the contrary, in general they abound in inhabi-

tants, the rude aborigines of the country, and are often more

productive than the cleared plains, as the people are more ad-

dicted to agriculture than the more civilised races, who chiefly

occupy towns, and live mostly by manufactures, fishing, and

commerce, exchanging their commodities with the rude tribes

for grain. The rude tribes, on the contrary, are diligent cultiva-

tors, clearing the forests in succession after long fallows, and

thus procuring very plentiful crops from the lands enriched by

rotten foliage and rest. These people have no towns, but live

under their own native chiefs, protected in a considerable degree

by their woods and mountains from the oppression of the mush-
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room despots, under whom the more civilised races usually

groan.

Art. X.

—

Continental Ohservations on the Solar Eclipse qfthe

Wi September 1820, with the Times of Conjunction, calcu-

latedfrom Burckharbt's Elements. By M. Charles Rum-

KER, Director of the Nautical Academy at Hamburgh. In

a Letter to Dr Brewster.

Dear Sir,

Having collected a great number of observations of the solar

eclipse of the 7th September, I have calculated from them the

true time of conjunction of the Sun and Moon, and have taken the

liberty of sending you them for insertion in the Edinburgh Phi-

losophical Journal. None of the observations made in England

havo yet reached me. The calculations are founded on the Ele-

ments of Burkhardt, which the collection of a greater number of

observations Avill enable me to correct. I am. Sir, yours, &c,

Hamburgh, '^th Nov. 18£0. C. Rumker.

1.

Bologna.

Lat. 44° 30' 19!'
; E. Long. 45' 26" in time.

Observed beginning of the Eclipse, Ih 35' 31".32 Me^ Time.

Time of conjunction calculated from it, 2^ 35 30 51

End of the Ring, - 3 05 00 32

Time of conjunction calculated from it, 2 35 20 42

2.

Genoa.

Lat. 44° 24' 34"
; E. Long. 35' 42".5 in time.

Observed end of the Eclipse, - 4^ 11' 59'' Mean Time.

Time of conjunction calculated from it, 2 25 34.77

3.

Bremen.

Lat. 53° 04' 38"
; E. Long. 35' 13" in time.

Beginning of the Ring, - 2** 29' 24" Mean Time.

Time of conjunction calculated from it, 2 25 21.1

End of the Ring, - - 2 34 41

Time of conjunction calculated from it, 2 24 55.5

End of the Eclipse, - - 3 52 13

Time of conjunction calculated from it, 2 25 04.8
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4. Gottingen.

Lat. 51° 31' 56" ; E. Long. 39' 47" in time.

Beginning of the Ring, - ^ 38' 11".1 Mean Time.

Time of conjunction calculated from it, 2 ^9 53.3

End of the Ring, - S 43 16.25

Time of conjunction calculated from it, 2 29 20.1

End of the Eclipse, - 4 00 44

Time of conjunction calculated from it, 2 29 37.4

5- Nieustedten.

Lat. 53° 33' 10"
; E. Long. 39' 25" in time.

Beginning of the Eclipse, - 1^ 10' 38".5 Mean Time.

Time of conjunction calculated from it, 2 29 30.5

6. Copenhagen.

Lat. 55° 40' 55" ; E. Long. 50' 20" in time.

Beginning of the Eclipse, - 1** 21' Mean Time.

Time of conjunction calculated from it, 2 40 32.S

End of the Eclipse, - 4 03 22.1

Time of conjunction calculated from it, 2 40 11.5

7. Bogenhausen.

Lat. 48° 8' 49"; E, Long. 46' 26" in time.

Beginning of the Ring, ' - 2^ 53' 23" Mean Time.

Time of conjr^nctjpn calculated from it, 2 36 27

8. Manheim.

Lat. 49° 29' 18"
; E. Long. 35' 53" in time.

Beginning of the Ring, - 21" 35' 25'.5 Mean Time.

Tipieof conjunction calculated from it, 2 23 49

End of the Ring, - 2 40 21.6

Time of conjunction calculated from it, 2 23 44.4

End of the Eclipse, - 3 58 34.5

Time of conjunction calculated from it, 2 23 41.4
'

9. Hamburgh.

Lat. 53° 33' 08"; E. Long. 39' 57" in time.

End of the Eclipse, - 3^ 56' 27".9 Mean 'rime.

Time of conjunction calculated from it, 2 29 47.5
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10. Berlin.

Lat. 52" 31' 15"; E. Long. 53' 31".5 in time.

End of the Eclipse, - 4‘‘ 13' 44".7 Mean Time.

Time of conjunction calculated from it, 2 43 16.4

11. CUXHAVEN.

Lat. 53" 52' 40"
; E. Long. 34' 51" in time,

Beginning of the Eclipse, - 4' 10".4 Mean Time,

Time of conjunction calculated from it, 2 24 55.5

Beginning of the King, - 2 27 25

Time of conjunction calculated from it, 2 24 57.6

End of the Ring, - 2 32 27.9

Time of conjunction calculated from it, 2 24 33.3

End of the Eclipse, - 3 49 58.7

Time of conjunction calculated from it, 2 24 41.1

Art. XI.—On the Volcanoes of Auvergne. By Charles

Daubeny, M.D. M.G.S. In a Letter to Professor Jame-

son. (Continued from Vol. III. p. 367.)

Time will not allow of our particularising any other of the

recent volcanoes, for there are several which possess claims to

our notice. The traveller in particular will not fail to visit

the Puy Pariou, remarkable for the regularity of its cra-

ter, no less than its depth, which, according to M. Ramond,

exceeds 250 feet ; the Puy de la Vache, which we briefly

noticed as having supplied the current of lava that obstructs

the Lake Aidal ; and others of scarcely inferior interest. Omit-

ting those, however, as inconsistent with the limits marked out

for the present paper, we shall proceed to consider another de-

scription of rocks found in the same neighbourhood, the nature

and origin of which appear to be somewhat more problema-

tical.

The department of which Clermont is the capital, has received

its name from a mountain, which, as the highest in the pro-

vince, and occurring in some degree detached from the rest, has

acquired more importance than it might in other situations have
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obtained, although its altitude is considerable, exceeding consi-

derably 4000 feet. The Puy de Dome is of a conical form,

and remarkable for the distinctness of its outline, rising abrupt-

ly from the midst of a sort of amphitheatre of volcanic rocks,

which it considerably overtops, but which, by a little stretch of

the imagination, may be supposed to have constituted the crater

from which this central mass was projected. However this may
be, the mineralogical clwacters of the mountain are such as dif-

fer entirely from those of the hills on either side of it. The
Puy de Dome seems to consist almost entirely of a rock with a

felspar base, having crystals of glassy felspar and of augite dis-

seminated through it, frequently containing plates of mica, and

more rarely fragments of quartz. In some cases, the different

ingredients are so intimately blended, that the aggregate might

be mistaken for a whitish sandstone until carefully examined.

The most extraordinary circumstance is, that the rock in ques-

tion is confined to this hill, and two or three in its immediate

vicinity, which, though they all present some modifications of

aspect, still possess sufficient of a common character to be refe-

rable to the same class. They are all conical, all detached, and

have surrounding them hills of a volcanic nature, which bear not

the slightest analogy to them in appearance. I shall refer to

M. Montlosier, and the other writers who have described them,

for an account of the Grand and Petit Cliersou and tlie Sarcouy,

and shall confine myself to some remarks on the Puy Chopine,

the most extraordinary, certainly, for the assemblage of rocks of

which it is made up.

This mountain, which is situated to the N, W. of Clermont,

about half way between that city and the village of Pont Gi-

baud, has long puzzled geologists, from the singular confusion

and anomalous structure of the rocks which compose it. Owing,

indeed, to the quantity of debris which covers every where its

sides, where not concealed by vegetation, it is difficult to deter-

mine with precision the position they occupy, or the relations

they bear to each other. On climbing to its summit, I found

in situ^ that porphyritic felspar rock, which, from its occurrence

at the Puy de Dome has obtained the name of Domite, unal-

tered granite, and a conglomerate with a granite base, rocks

which seem to be related to each other. Lower down, I obser-
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ved hornblende rock, which appeared to graduate into the gra^

hite ; and these four rocks make up, as far as my observations

extend, the higher portions of the mountain. On the lower,

we have lavas, both compact and vesicular, none of which, so far

as I observed, occupy the summit, although M. Montlosier, who

examined the spot, doubtless with more attention, says he saw

one small portion extending thus high. It should be remem-

bered, that the Puy Chopine, even more distinctly than the Puy
de Dome, is encircled by an amphitheatre of hills, which are

comprehended under the names of the Puy Chaumont, and the

Montagne des Gouttes. I examined these hills, and found

them all to be volcanic, consisting chiefly of a tuff containing

portions of scoria, and lavas of various denominations, all ce-

mented together by an ochreous paste. Such, as far as I ob-

served, appears to be the constitution of the Puy Chopine ; and

the singular combination of rocks which it comprises, whilst it

serves to explain its own formation, may, perhaps, furnish us

with a clue to the theory of the Puy de Dome, and the other

mountains similarly constituted. Encompassed on all sides by

volcanic rocks, and bearing in themselves evidences of the agen-

cy of heat, the igneous origin of these latter mountains will

scarcely be disputed ; but it has been long a question, whether

the Puy de Dome, and the other hills of a hke character, have

merely been heated in their place, or whether they have been

thrown up from below by the agency of a volcano, like some of

the hills that have made their appearance in South America, or

the Monte Nuova, near Vesuvius.

M. D’Aubuisson seems to incline to the opinion, that the

rock of the Puy de D6me,.&c. is only the relic of an extensive

stream of lava, which probably covered a large tract on either

side of it, but of which all the remaining portions, with the ex-

ception of the five hills before alluded to, have since been

swept away. Von Buch, on the contrary, whose opinion on

such subjects is entitled to great weight, imagines that the

mountains composed of domite have been thrown up from be-

low, elaborated from the materials of the fundamental granite,

altered partly by the effect of heat, and partly by elastic va-

pours. The difficulty of supposing so complete a destruction

of a stratum as is implied by M. D’Aubiiisson’s hypothesis, to-
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gether with the regularly conical form of the Puy de Dome,

and other of the hills alluded to, will prevent our adopting the

former opinion, and incline us, in preference, to the theory of

Von Buch, which is, moreover, favoured by the circumstance of

these hills being, for the most part, situated as it were in a cra-

ter, in the midst of rocks which possess every mark of having

been the seat of volcanic action.

From what materials this singular rock can have been produ-

ced, seems still more problematical ; if, as is most probable, from

the subjacent granite, what is become of the greater part of the

quartz, which forms so essential and abundant an ingredient in

the latter rock ? why has a heat, capable of dissipating so large a

portion of this refractory material, and of reducing the felspar

to an harsh and often pulverulent form, left the crystals of au-

gite untouched, and apparently effected no alteration in the mi-

ca ? These are questions, whichj in the present state of our

knowledge, it would be difficult to answer, although, it should

be remarked, that, in estimating the amount of the quartz dissi-

pated, we should do wrong to calculate it from the difference

between the quantity of that mineral existing in the granite

and in the domite ; but must deduce it from a comparison of

the quantity of silex that would be contained in the quartz we

suppose to have disappeared, and that existing in the felspar

substituted. Now, as felspar contains from 55 to 70 pe?' cent.

of silex, and quartz frequently not more than 9^ per cent, the

real difference between the constitution of the two rocks is con-

siderably less than might be at first supposed. With regard to

the crystals of augite, these, probably, are rather the results of

the igneous action, than the unaltered relics of the original

stratum. On the other hand, it is impossible to return from

viewing the Puy Chopine without feeling a persuasion, that the

granite and domites there seen associated, are, in a certain de-

gree, connected wdth each other, and that, in all probability, the

latter has been formed by the agency of heat, modified by pe-

culiar circumstances, out of the materials of the former. Adopt-

ing this theory, therefore, as the most probable that has been

offered, we may account for the intermixture of the hornblende

rock, by supposing tliat it formed beds in the granite which

was thrown up, whilst the unequal operation of heat may cx=*
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plain the occurrence of the latter rock as well as the former^

unaltered in the midst of domite.

With regard to the volcanic traps or lavas which occupy the

lower portions of the mountain, we may consider them con-

nected with the rocks of the same description, which occur in

the Montagne des Gouttes, and Puy Chaumont, contiguous,

and that it was in these that the volcanic action to which we

ascribe the elevation of the Puy Chopine principally resided.

Thus, the expansive power existing in the lavas beneath, may
have been the means of elevating the incumbent granite to the

height at which we now find it on the summit of the Puy Cho-

pine, producing that occasional alteration in its appearance,

which has converted it into the rock we call Domite, and, in the

instance alluded to by M. Montlosier, caused it to protrude

them both.

The geologist who adopts this view of the subject, will regard

the modifications of appearance, observable in the rocks which

have been referred to the general head of Domite, as arising

from some difference, either in the intensity of the heat to which

they were severally subjected, or to the mode of its application.

Thus, as M. Montlosier has observed, the Puy de Monchar,

a mountain to the N. W. of the Puy de Dome, on the road to

Aurillac, seems merely to have been forced up, without having

experienced any material alteration in structure, for though

partly composed of scoria, and other volcanic products, yet it is

also made up of masses of unaltered granite, unaccompanied, as

at the Puy Chopine, with domite, but in such disorder, as plain-

ly demonstrates that they do not exist in their natural position.

The second stage of alteration, is seen in the case of the Puy
Chopine, where the granite is not only raised by some expan-

sive force, from the spot it originally occupied, but also partial-

ly converted into the state of domite, whilst a portion still re-

mains unchanged, to shew from what materials the former was

produced.

Lastly, in tlie case of the two Cliersous, the Grand Sarcouy,

and the Puy de Dome, the change from granite into domite is

complete throughout, and the whole is reduced into a spongy

and pulverable mass, as is particularly seen in the Puy Sar-
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But it is time to take leave of speculations with which, how-

ever scrupulously we resolve to adhere to simple deductions

from facts, much hypothesis is necessarily blended, and proceed

to another description of rocks found in the same neighbour-

hood, previous to the account we mean to offer of the strata of

IMount Dor, and of Cantal, with which the present paper will

be concluded.

On the Ancient Volcanic Rocks near Clermont.

We are not to suppose, because the neighbourhood of Clei-

mont is the principal seat of the more recent volcanoes, that no

other rocks, referable to the same class, are therefore found about

it. The Basalt of Montaudoux, which Dr Boue has remarked

to be identical with the rock of Calder, between Glasgow and

Edinburgh, evidently belongs to an era much more remote than

that of the scoriaceous lava of Graveneire, to which it is so

near. The mountain Gergovia, which we have already noticed

as consisting, for the most part, of alternations of beds of the

fresh-water formation, is capped, however, with a basalt, partly

compact, and partly amygdaloidal, containing minute crystals

of mesotype, pretty abundantly disseminated, which, of course,

must be attributed to a period of time, anterior to the excava-

tion of the valley which it overlooks.—At the Buy Marmont,

near the Veyre, about three leagues south of Clermont, on the

road to Brionde, I observed an alternation of that species of

trap termed by the French Variolite, with limestone beds of the

same description with the above.

As this is a fact of some importance, and has not been noti-,

ced by former travellers, I may be excused for dwelling a little

upon it, in hopes of directing to the circumstance, the attention

of geologists, who may correct my statement, in case of my ha-

ving inadvertently fallen into any error in my description.

The Buy Marmont, then, is capped with basalt, underneath

which, is a calcareous rock, identical, both in its external cha-

racters and imbedded petrifactions, with that of Gergovia. This

is followed by a thick stratum, composed of a sort of tuff, contain-

ing imbedded portions, not only of basalt and other trap-rocks,

but even of limestone, and with occasional veins of the same

substance. In the midst of this tuffaceous rock, rises a ridge,

3
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as it were, of basalt, which stretches, vertically, towards the

summit of the hill, but does not penetrate the limestone above.

There appeared to be a transition from the tuffaceous rock

into the basalt, although I would not be understood to speak

confidently on that point ; and must therefore leave it for others

to determine, whether the imbedded mass is to be considered in

the relation of a Vein, or merely as composed of a modification

of the tuff in which it is found,

I should observe, however, while on this point, that I saw at

Brives, a little village within a league of the town of Puy en

Velay, columnar basalt, so enclosed in the midst of beds of

slaggy lava, and other decided volcanic products, collected into

a sort of tuff, that we are compelled to admit the origin of both

to be, in this instance, the same. Thus, too, at St Pierre Eyriac,

near the same place, the basalt and tuff alternate with each

other ; and to prove their identity of origin still further, both

rocks equally have their fine drusy cavities filled with olivine

and hornblende, which have somewhere been called, by the

French geologists, Peridote rock. But to return :—-Underneath

this bed of trap-tuff, if such it be, is the limestone, similar to

what occurs generally over the plain of Limagne, so that we

have here two alternations of trap, with the most recent lime-

stone beds,—a fact analogous to what has been observed by Spal-

lanzani in Sicily, and, if I recollect right, among the Euganean

I-Iills.

These instances are sufficient to prove, that Trap-rocks, (for

it would be assuming too much at present, to style them by

any other name,) are found near Clermont, which cannot, by

possibility, be referred to the modern order of volcanoes. We
may now proceed to mention one or two, the era of which ap-

pears more dubious.

A mile or two south of Clermont, near the road to Brionde,

we observe, close together, two eminences, one of them consti-

tuting a little knoll, hardly perceptible until we are close to it;,

the other attaining a considerable height, and remarkable for

the abruptness with which it rises out of the midst of so level a

plain. The first of these is called the Puy de la Peye, or Puy
de la Poix ; the other, or larger one, the Puy Cronelle. The
Puy de la Peye, consists entirely of a species of trap, strongly
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impregnated with bitumen, which covers the external surface

with a glossy varnish, and fills all the crevices in the rock. The
trap itself is of that kind which is called, by the French geolo-

gists, Variolite, meaning to designate, by that term, a trap-rock,

which, from the unequal manner in which it decomposes, ex-

hibits a number of light spots disseminated through a darker

ground.

The volcanic nature of the variolite is established by the oc-^

eurrence in it of occasional fragments of vesicular lava, for, like

so many of the rocks of this description in Auvergne, it fre-

quently puts on a tulfaceous character.

The Puy Cronelle, which is about half a mile distant, is

composed of the same rock with that we have been describing,

equally penetrated with asphaltum. Its conical form leads us

to conclude a 'priori that it is of trap, and we find our suspi-

cions verified, when we come to examine it. The lower por-

tions of the hill, which consist of fresh-water limestone, the

same which extends over other parts of the plain, are covered

with vineyards, which terminate pretty generally where the

trap commences^

I was therefore able, by following this indication, to trace

pretty exactly the line of junction between the two formations

round the greater part of the hill. The line was, indeed, as

might be expected, somewhat irregular, and in many instances

I observed the limestone sending forth processes vertically into

the trap-rock above it. But a still more curious thing was

the occurrence of perfectly isolated fragments of the same lime-

stone in the midst of the trap which covers it, apparently un-

altered in appearance by the heat to which, as it would seem,

it must have been subjected.

Nor is this fact altogether uncommon. I observed in many
of the Coulies’'’ near Clermont, as at Graveneire, fragments

of a rock much resembling granite, completely surrounded by

the lava ; and M, Lacoste of Clermont, the author of some

Letters on Auvergne, shewed me, in his collection, two interest-

ing specimens, in one of which a ball of granite was inclosed in

a nucleus of basalt, while, in the other, the inclosed mass of

granite had a regular octahedral form.
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That the Puy Crenelle is volcanic, can hardly be doubted,

when we consider the identity of its character with that of the

Puy de la Peye contiguous, which, as we said, contains frag-

ments of scoria imbedded. A more difficult point to decide is,

whether this and the adjacent rock are relics of a stratum, the

remaining portions of which are removed, or whether they have

been raised by sonie force from beneath, through the limestone

beds on which they seem to repose.

The latter opinion appears to be most probable, since we can

hardly suppose so complete a destruction of a whole stratum,

as is implied by the former hypothesis ; but it must be confes-

sed, that we have scarcely data to decide whether the produc-

tion of these rocks is to be referred to an era subsequent to the

Mosaic Deluge, or was anterior to that event.

In bestowHg on the trap-rocks near Clermont that existed

prior to the excavation of our present valleys, the general appel-

lation of Volcanic^ I own that I have been guided by analogy

rather than by actual appearances ; there is nothing at least in

the external characters of the basalt of Montaudaux or Gergo-

via which stamps it as the result of the agency of heat, more

than that of Arthur’s Seat or the Giant’s Causeway
;

yet, if it

should afterwards appear that the basalts of Mont D’Or have

clearly resulted from fire, I do not know how we can refuse our

assent to the probable inference, that those near Clermont have

a similar origin, as they seem almost continuous with the for-

mer. The reader will therefore be pleased to suspend his judg-

ment on this point, until he shall have perused that part of the

paper which relates to the rocks in Mount D’Or and' Cantal.

Magdalen College, Oxfokd,
July 30. 1820.

VOL. IV. no. 7. JANUARY 1821. G
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Art. XII.—Ori a New Method of Working Lunars. By Mr
William Marrat, Member of the Philosophical and Li-

terary Society of New York, and Lecturer on Natural Phi-

losophy and Astronomy, Liverpool. In a Letter to Dr
Brewster.

The new method of working lunars which I now send

you, is superior, taking it altogether, to any that I have yet

seen. It is as short as any, and the navigator sees clearly what

he is doing ; whereas, by most of the other methods, he is al-

ways in the dark, knows nothing of what he is about, and, for

any thing that he can tell, his result may be either right or

wrong. The peculiar excellence of this method consists in this

:

It proceeds regularly on first principles, and is extremely easy to

commit to memory : It is as easily understood as anyother method,

and, when once known, the whole theory of the lunars is clearly

understood. The logarithms to five places, and which are con-

tained in the common books of navigation, are quite sufficient,

and the result of each proportion needs only be taken out to the

nearest minute. The whole of the work, from beginning to end,

can be performed in ten minutes. The only additional table

required, beside the common logarithmic tables, is one for se^

cond differences^ (the in the Requisite Tables), entitled, “ A
Table for computing the final effect of Parallax on the distance

between the Sun and Moon, or the Moon and a Fixed Star f
and even this is only necessary when extreme accuracy is re-

quired.

Let MZS (Plate III. Fig. 2.) be a spherical triangie, in which

MZ is the moon’s zenith distance, ZS the zenith distance of the

sun, or star, and MS the observed distance. Let also m s re-

present the true distance, and let fall the perpendiculars m tz, S o,

and draw the perpendicular ZN. By the principles of Spherics,

—As the tangent of half the base is to the tangent of half the sum

of the sidea^ so is the tangent of half the difference of the sides

to the tangent of half the difference of the segments of the base;

which
.
half difference being added to half the base, gives the

greater segment, but being subtracted from half the base, gives

the lesser segment. Hence we have the segments MN, and NS
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Agaiii, tan MZ : tan MN : : rad.: cos ZMN, and consider-

ing M as a>plane triangle, by the principles of plane trigo-

nometry we have M w : M n : : rad. : cos ZMN ; therefore, by

equality, tan MZ : tan MN : : M w : M w* In the same man-

ner, we have tan SZ : tan SN : : Ss : so. Now, M n, and s o,

are the corrections ; and it is evident from the figure, that when

the angle M is acute, M n must be subtracted from the appa-

rent distance, but added when that angle is obtuse ; also when

the angle S, at the sun or star is acute, s o must be added, but

subtracted when it is obtuse. After the observation is made,

a figure may be drawn by the hand, sufficiently exact for

ascertaining the nature of the angles at M and S ; and this is

the only ambiguity which it is necessary to attend to in solv-

ing the problem by this method.

Example.—On the 7th of June, sea account, at G*' 37' P. M.
in Longitude 120° W. by account, the observed distance of the

moon’s farthest limb from Aldebaran, was 39° 7' 4", the observed

altitude of the star 43° 18', and the observed altitude of the

moon’s lower limb 52° 52' Required the true distance ?

The apparent altitude of the star is found to be 43° 14', that

of the moon 53° 04', and the apparent distance of the moon and

star 38° 52', also the moon’s horizontal parallax 54' 35". Now,

in the triangle MZS, we have MZ, the moon’s co-altitude

= 36° 56, ZS = 46° 46', and MS = 38° 52', to find the neces-

sary corrections. It is well known that M w is equal to the dif-

ference between the moon’s parallax in altitude and the refrac-

tion, and that S ^ is the difference between the sun’s parallax

and refraction, where the sun and moon are observed ; but S s

is equal only to the refraction, when a star and the moon are

observed, or 1925".

In this example, M is found to be 32' 05", or 1925", and

S .s = 1', or 60",

ZS —46° 46' 2138^. 62'- MS
ZM - 36 56 19 26 - ^ MS

2
1

83 42

I Sum, 41 51

2) 9 50

tan i MS, 19° 26' ... 9.54754

tan I Sum, 41 51 ... 9.95215
tan I DifF. 4 55 ... 8.93462

'
18.88677

tan 4 DifF. seg. 12M9' ... 9.33923



100 Dr Gilby on the Respiration of Plants.

Tan MS 36“ 6& ... 9.87606

Tan MN 7 07 ... 9.09640

Log Mm 1925'' ... 3.28443

12.^083

Log M « = 60)32.0'' 2.50477

5'.20"

Tan ZS = 46“ 46' ... 10,02680

Tan NS - 31 45 ... 9.79156

Log S s = 60" ... 1.77815

ii.^on
Log s 0 = 35" ”1.^291

Apparent distance, - 38° 52' 00"

Mn, - - —5 20

so, - - -{- 00 35
Correction for 2d difference, 4-00 11

True Distance required, 38 47 26

Liverpool, Nov. 4 . 18^0 .

Art. XIII .—On the Respiration of Plants. By W. H. Gilby,

M. D., M. G. S. In a Letter to Professor Jameson.

Having been much interested in that inquiry which my friend

Mr Ellis has so ably and ingeniously conducted in his Treatise

upon the chemical changes produced in the Atmosphere by the

Respiration of Plants, and having myself executed many experi-

ments upon the subject at the time of my graduation, I thought a

short account of the nature of those experiments, and of the con-

clusions to which they gave rise, might not be unworthy your no-

tice. I am the more anxious to give such a statement, because it

frequently happens, that the pages of our journals are still filled

with many frivolous observations, sometimes gravely announcing

as a new discovery, that plants do really vitiate the air, and at

other times repeating the old notions of Priestley, all tending to

shew a complete oversight of Mr Ellis’s truly philosophical work.

In a work even written in a very acute and sensible manner by

the Reverend Mr Keith, upon the Physiology of Vegetables, the

reader is left very much in the dark with regard to the ultimate

question of the real respiratory function of plants. He embo-

dies, as far as I recollect, the opinions of the most sensible wri-

ters upon the matter, which are oftentimes in contradiction, but

neglect to satisfy us, by drawing any reconciling conclusion. Se-

veral writers, in particular Sennebier, Ingenhousz, and- Saussure,

have, shewn that the changes produced on the air are quite dif-^

ferent, according as the plant is placed in the sunshine or in the
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shade. In the shade, the air is vitiated by the disappearance of

the oxygen, and the formation of carbonic acid ; on the con-

trary, under insolation, the carbonic acid, if any be present, is

rapidly decomposed, and the air is again improved by the res-

titution of the oxygen.

The rapidity with which this process takes place is truly as-

tonishing, as the following experiment, among many I have

made with this view, will demonstrate. I filled a glass jar, hold-

ing 21 cubic inches, with a mixture of common air and carbonic

acid, in the proportion of 70 parts of the former to 30 of the lat-

ter. I then introduced into the jar a bundle of fresh grass, which

displaced, by previous measurement, exactly 2 cubic inches of

air, and submitted the whole to the full light of the sun during

four hours, the inverted jar being surrounded by mercury in a

saucer. At the close of this time, I found, that only 2 parts

out of the 100 were subtracted by lime-water, while not less

than 41 parts were consumed by phosphorus. In estimating,

therefore, the proportion of carbonic acid and oxygen before and

after the experiment, it appears, that 26.3 of oxygen were added

in this short space of time, over and above the 14.7 originally

existing ; or if we compute the quantity of each gas before and

after the experiment, this will be the proportion :

At the begin-' Of Nitrogen,

Cubic In.

10.507 At the close of
j

1

Of Nitrogen,

Cubic In.

10.507
ning of the Of Carbonic Acid, 5.7 the Experi- Of Carbonic Acid, 37
Experiment »Of Oxygen, 2.793 ment there <^Of Oxygen, 7.79

there were
in the Jar, ' 19.000

were
1 18.677

Very few, I imagine, would hesitate in admitting, that this

conversion of carbonic acid into oxygen, is entirely the result of

the chemical action of the sun’s rays. I thought, however, it

would be interesting to establish this point by experiment.

Mr Ellis had suggested to me the idea of confining plants in

an artificial atmosphere of carbonic acid and common air, under

jars of different coloured glass, and thus of insulating them.

Finding it impossible, however, to procure jars of the required

colours, I adopted the following expedient in performing the

experiment. I procured three phials, holding exactly 3J cubic

inches, into each of which I thrust a bundle of grass, occupying
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of a cubic inch. I then filled them with atmospheric air,

mixed with a certain proportion of carbonic acid. Having

stoppered them accurately, I dipped one of them in a glass jar

filled with a transparent infusion of litmus ; a second in a simi-

lar vessel of a clear infusion of roses ; and the third was placed

in a jar of pure water. I then, by quickly turning them, con-

trived that each jar should stand inverted upon a plate ; and

thus prepared, I insulated them during four or five hours ; and

if there was not more than 20 or 25 per cent, of carbonic acid,

1 always found, that the same change had taken place in each

phial, namely, that the whole of the carbonic acid, excepting

2 or 3 parts, had been converted into oxygen. But if the pro-

portion of carbonic acid was greater, suppose 40 or per cent.

I invariably found, that there was more oxygen in the litmus

and pure water phials, than in that immersed in the red tincture.

I instance the following indifferently, out of very many expe-

riments that 1 have performed, upon this point.

I exposed the three jars, with their respective phials, to a full

.sunshine on the 5th of July. At the beginning of the experi-

ment, there were in each phial, of Carbonic Acid, 43.00 ; Oxy-

gen 11.97 ; Nitrogen 45.03 = 100. At the expiration of four

hours, the analysis gave me %

—

In the Phial belonging to

the Red Infusion.

In that in the Litmus
Infusion.

In that in the Clear

Water.

Carbonic Acid, 1 9.5

Oxygen, - 29.5

Nitrogen, » 51.0

Carbonic Acid, 12.5

Oxygen, - 36.5

Nitrogen, 51.0

Carbonic Acid, 12
Oxygen, . 37
Nitrogen, - 51

100.0 100.0 100

It thus appears, that the red rays are sufficiently powerful to

decompose the carbonic acid, if the proportion of it be small

;

but if a larger proportion of it be present, then it is evident that

more oxygen is elaborated by the violet rays than by those of

the red colour.

• In repeating the experiment, but varied, by substituting cabbage leaves, I

;
found that very little change had taken place in the mixed air, which seems to

prove, that their leaves, on account of the delicacy of their coats, are much more

^permeable by air.
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It is here fit that I should advert to a circumstance which is

evident from the tabular statement I have given. It will be

seen, both in that, and in the one before it, that the proportion

of nitrogen to the other constituents, was greater at the clbse

than at the commencement of the experiment. This, however,

is a complete illusion. There is in fact no increase of nitrogen.

I am quite clear, that the apparent addition of it arises from

some portion of carbonic acid, Avhich the sun has not had time

or power to decompose, being retained in the leaves, and in this

way lessening the absolute quantity of air in the phial ; so that

the more carbonic acid is retained in the leaves, the greater will

be the ratio of nitrogen. To make this perfectly clear :—In the

experiment above related, if all the carbonic acid, with the excep-

tion of 19.5 (the quantity remaining in the red phial) had been

decomposed, we ought certainly to have found 35.47 of oxygen ;

but it appears that only 29-5 w^ere indicated by the eudiometer,

and therefore, we cannot hesitate in admitting, that 6 per cent,

were retained in the leaves. The result of one or two trials

would not make me so confident as to this conclusion ; but ha-

ving invariably found, from a very frequent repetition of my
experiments, that the carbonic acid that disappears is not ac-

counted for in the oxygen formed, I think the inference which

I have drawn is perfectly fair, and indeed unavoidable. This

apparent accession of nitrogen is noticed by Saussure, in his ad-

mirable work entitled Kecherches, &c. as a real production of

that gas ; but I conceive that the circumstance is much more

naturally accounted for by the explanation I have just given.

If this explanation be correct, it will serve to shew, that this

decomposition of carbonic acid takes place within the sub-

stance of the leaf, and not exterior to it, as Mr Ellis ima-

gines.

I shall now proceed with the chief object of this paper, to in-

quire how far the respiration of plants is conducive to the puri-

fication of the atmosphere. As far as is known, from the expe-

riments and observations of the ablest inquirers, it appears, that

plants in darkness, in the shade, and perhaps in the common
light of the day, generate carbonic acid, and that only during

sunshine is there any evolution of oxygen. The question, there-

fore, is, Has this partial production of oxygen any ej0Pect in dk-
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minishing, not only the \'ltiation of the atmosphere consequent

on animal respiration, but is it even operative in counterba-

lancing the exhalation of carbonic acid during the natural respi-

ration of the plant? The extraordinary rapidity with which plants

decompose carbonic acid in the light of the sun, can, I apprehend,

have very little avail, as a proof of their correcting influence on

the atmosphere. The circumstances under which the plant is

placed, by the conditions’of the experiment, have no resemblance

to its natural respiration. In the experiments of Ingenhousz,

Sennebier, Saussure, &c. which have been considered as corro-

borative of the beneficial influence of plants on the atmosphere,

there was always present a very considerable portion of carbonic

acid ; while, in ordinary circumstances, they are surrounded by

an atmosphere which contains, according to Thenard, not more

than gas. There can be no doubt, if the

atmosphere contained a considerable portion of carbonic acid,

that the oxygenating power of plants, when exposed to the sun,

would have a very material influence in preventing an undue

quantity of carbonic acid. For this effect, however, to take

place, the difficulty is forced upon us, of supposing that the

plant is endowed with the faculty of selecting and inhaling the

small quantity of carbonic acid, to the exclusion of the atmo-

spheric air. Besides the improbability of such an idea, it is

likewise contradicted by the experiments of Ingenhousz, who
found, that plants had the power ol‘ imbibing indifferently any

air with which they happened to be in contact, whether oxygen,

hydrogen, or nitrogen. Independent, too, of these objections,

it supposes the discontinuance of what may with propriety be

considered as the natural process of respiration. In Mr Ellis’s

work, the distinction is very clearly maintained, between the ar-

tificial change during sunshine, and the necessary function of the

plant. In the one case, the oxygen of the atmosphere is consumed,

and is replaced by an equal quantity of carbonic acid, being in

fact precisely the process which takes place in the respiration of

animals; and this he calls the proper and natural function of the

plant. The reverse of this change, under exposure to light, he

considers as the mere effect of the chemical action of the sun’s

rays, and is by no means to be considered as a property neces-

sary to the life of the plant. In proof of this opinion, I refer
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to the arguments in his treatise, which I think are as conclusive as

possible. If this statement be correct, it shews clearly the absur-

dity of supposing, that the amelioration of the atmosphere can be

maintained, on the opinion above stated, as it imagines the dis-

continuance of a part of the natural economy of vegetation. In

rejecting this opinion, we must conclude, that the formation of

carbonic acid continues even during sunshine. If so, it becomes

a matter of interest, with regard to the question in view, whe-

ther the carbonic acid is formed without or within the leaf. In

the former case, the conclusion is unavoidable, that the air is al-

ways vitiated by vegetable respiration ; for if the carbon is ex-

haled from the leaf, and exterior to it unites with the oxygen

of the air, as soon as the carbonic acid is formed, it immediately

mixes with the atmosphere, and is altogether withdrawn, both

from the influence of the sun and plant. If, on the other hand,

the carbonic acid have its origin in the leaf, it will, indeed, du-

ring sunshine, be decomposed ; but only so much oxygen will

be given out, as was necessary for its preparation, and of course

the air will receive no improvement from this cause ; so that in

whatever way we view the respiration of plants, we shall And,

that it is impossible to ascribe to them any beneficial effect in

maintaining the uniform purity of the atmosphere.

It is the opinion of some, that the vegetable kingdom has

the power of decomposing the water which they imbibe. It

may be so. But we have no proof of it by experiment, that I

am aware of. On the contrary, it appears, in all the experi-

ments of Sennebier, Saussure, and in numerous trials of mine,

that no more oxygen was given out, than what could most cor-

rectly be accounted for from the carbonic acid employed. And
even when plants have been allowed to vegetate for a number

of days and nights in a confined portion of atmospheric air, as in

an experiment of Ingenhousz, and as also (if I remember right)

in one mentioned in Sir H. Davy’s Agricultural Chemistry, its

constitution at the close had suffered no change, the carbonic

acid which had been elaborated during the night, being, during

sunshine, again resolved into its original elements.

Some, again, have supposed, that the decomposition of the

carbonic acid which is contained in the water imbibed in the

plant, is another source by which oxygen is supplied to the at-
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mosphere. But, as far as I know, the supposition is unsub-

stantiated by any satisfactory fact or experiment.

W. H. Gilby.

Aet. XIV .—Account of the Earthquahe which occurred in In-

dia in June 1819. By Captain Macmurdo.

In a former number of this Journal, we gave a short account

of the remarkable earthquake which took place in India in June

1819, and have now the pleasure of communicating to our read-

ers the description of it, as given by Captain Macmurdo in a

memoir read before the Bombay Literary Society

Captain Macmurdo states, that on the 16th June 1819, be-

tween fifteen and sixteen minutes before 7 o’clock p. m., a vio-

lent shock took place in Cutch, which lasted about two minutes,

and which, when at its height, occasioned a motion of the earth

so undulatory, that to keep the feet was no easy matter, while

the waving of the surface was perfectly visible. Before 11 o’clock

p. M. three more shocks, but of a trifling nature, were experien-

ced. On the next day, the 17th, the earth was frequently in

motion, attended by gusts of wind, and a noise like that of

wheeled carriages. For some time before 10 a. m., these symp-

toms intermitted only for a few minutes until about a quarter

to 10, when a severe shock was experienced; this lasted for

about fifty seconds, and brought down a number of shattered

buildings. Until the beginning of August, no day passed with-

out one or more shocks, but subsequently they became less fre-

quent, only occurring every third or fourth day. During the

whole of this time the shocks were generally very slight, and

many persons did not feel what was sensibly felt by others.

Subsequent to this period shocks became still less frequent, oc-

curring at uncertain periods of many days’ interval, until the

23d of November, which seems to be the last distinct one we

have had.

* For this extract, we are indebted to an interesting periodical work, the “ Asia-

tic Journal.”
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The shock of the l6th was the only one by which the face of

nature or the works of men were materially injured or changed.

In the province of Cutch it may be fairly asserted that no town

escaped feeling its effects, either in the fall of houses or in that

of its fortifications. The capital, Bhooj, suffered in many re-

spects more severely than any other town; nearly seven thou-

sand houses, great and small, were overturned, and eleven hun-

dred and forty or fifty people buried in the ruins; and of the

original number of houses which escaped ruin, about one-third

are much shattered. There are, or rather were, a great num-

ber of fortified towns throughout Cutch, the works of which are

in general destroyed. Thera, which was esteemed the best in

the province, has not a stone unturned ; the town fortunately

did not suffer in the same unparalleled degree, although few or

no houses were left securely habitable. The total of lives lost,

according to the best information I have been able to procure,

does not exceed two thousand.

As far as comes tinder our notice, the face of nature has not

been much altered by the shocks. The hills, (which are most

likely to shew its effects), although from their abruptness, and

conical or sharp ridgy summits, and from the multitude of half-

detached rocks with which they are covered, they might have

been expected to have displayed strong marks of the convulsion

by which they were agitated, have in no instance, to my per-

sonal knowledge, suffered more than having had large masses of

rock and soil detached from their precipices. I have seen none

with cones flattened, or in any remarkable degree altered. At
the moment of the shock, vast clouds of dust were seen to as-

cend from the summit of almost every hill and range of hills.

Many gentlemen perceived smoke to ascend, and in some in-

stances fire was plainly seen bursting forth for a moment. A
respectable native chieftain assured me, that from a hill close to

the one on which his fortress is situated fire was seen to issue in

considerable quantities ; and that a ball of large size was vo-

mited as it were into the air, and fell to the ground still blazing

on the plain below> where it divided into four or five pieces,

and the fire suddenly disappeared *. On examining the hill next

* Fire-balls are mentioned as having been seen to rise from the earth during

earthquakes in other countries j and some speculators have collected together facts
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day, (the chieftain stated), it was found rent and shattered, as

if something within had sunk ; and the spot where the fire-ball

was supposed to have fallen, bore marks of fire in the scorched

vegetation.

The rivers in Cutch are generally dry, (except in the mon-
soon), or have very little water in them. Native accounts seem

to confirm the fact of almost the whole of their beds having been

filled to their banks for a period of a few minutes, and accord-

ing to some for half an hour. They are said to have subsided

gradually. This convulsion of nature has affected the eastern

and almost deserted channel of the river Indus, which bounds

Cutch to the westward, and the Runn or desert, and the swamp
called the Bhunnee, which isolates the province on the north, in a

more remarkable manner than it has any other part of the coun-

try. I myself have seen this branch of the Indus forded at

Luckput, containing water for a few hundred yards about a foot

deep ; this was when the tide was at ebb, and when at flood the

depth of the channel was never more than six feet, and about

eighty or one hundred yards in breadth ; the rest of the channel

at flood was not covered in any place with more than one or

two feet of water. This branch of the river Indus, or, as it

may with more propriety be termed, inlet of the sea has since

the earthquake deepened at the fort of Luckput to more than

eighteen feet at low water, and on sounding the channel it has

been found to contain from four to ten feet from the Cutch to

the Sindh shore, a distance of three or four miles. The Ali-

bund has been damaged, a circumstance that has re-admitted of

a navigation which had been closed for centuries. The goods

of Sindh are embarked in craft near Buhima Bazar and Kanjee

Kacote, and which, sailing across the Bhunnee and Runn, land

their cargoes at a town called Kurra, on the north of Cutch.

The Runn, which extends from Luckput round the north of

this province to its eastern boundary, is not at present fordable

of this description, with the view of proving that meteoric stones are nof truly me-

teoric, but are of tellurian formation, having been projected from the interior of the

earth. This improbable hypothesis is advanced in a work lately published in Ger.

many.—Ed.

* It is many years since the eastern branch of the Indus has been almost de-

serted by the waters of the rivei’.
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except at one spot, although it has heretofore at this period of

the year been dry ; and should the water continue throughout

the year, we may perhaps see an inland navigation along the

northern shore of Cutch, which, from stone anchors, &c. still to

be seen, and the tradition of the country, I believe to have ex-

isted at some former period. Sindree, a small mud-fort and

village belonging to the Cutch government, situated nearly

where the Runn joins the Indus, was overflowed at the time of

the shock. The people escaped with difficulty, and the tops of

the houses and wall are now alone to be seen above the water.

The fate of Sindree was owing to its situation, for there cannot

be a doubt of all the Runn land having, during the shock, sent

forth vast quantities of water and mud ; and the natives de-

scribed a number of small cones of sand six or eight feet in

height, the summits of which continued to bubble for many days

after the 16th

Art. XV.

—

A Method of cmstructing Bee-Hives of Wood^ so

as to resist the Cold of the severest Winter, By the Reverend

Andrew Jameson. In a Letter to Professor Jameson.

So many are the inconveniences connected with using bee-

hives of straw, that apiarians have had recourse to wood in con-

structing them, and with considerable advantage. Straw-hives

must be thatched during winter to protect the swarm from the

cold ;—they must be thatched and screens must be put up be-

fore them during the hot summer months, to protect the wax

and honey from the fatal efiects of the heat : and this thatching,

so useful at both seasons, is at all times an evil, as it serves to

harbour many insects hurtful to the hive, becomes a lurking

place for mice, and in general retains a quantity of moisture,

very prejudicial to the health of the bees. Another serious evil

* In many countries, remains of marine animals, sometimes of great magni-

tude, are found in alluvial strata, considerably above the present level of the sea,

while in others, terrestrial productions appear under the surface of the waters of the

ocean. In some cases, these phenomena are to be explained by a reference to the

agency of earthquakes, and the action of volcanoes, as stated in the text.—Ed.
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connected with straw-hives, is the impossibility of securing them
from human depredators. M. Huish has proposed one of the

most useful methods of securing the straw-hives from thieves,

but still there is no great difficulty of very quietly robbing his

secured hive.

To remedy these evils, wooden-hives have been proposed, and

could they be so constructed as to resist the cold during winter,

and heat of summer, without thatching, a very important end

would be gained. To attain this object, wooden-hives have been

made of deal plank very thick, even as thick as two inches ; still,

should the winter be very hard^ thatching must be resorted to,

—

one of the evils connected with the old straw-hive. By the appli-

cation of a good non-conductor of heat, secured from the action

of the weather, this evil may be completely cured. Let us suppose

a hive made of wood, of whatever shape, is IS inches diameter;

then, let another hive of the same material be made S or S| inches

larger
;
place the one within the other, and fill up the space left

by the difference of size with powdered charcoal, hard rammed

down ; nail a fillet of wood at the bottom, to connect the two hives

and to prevent any of the charcoal falling out, or damp ascending

through the coating, which would destroy in some measure its

non-conducting power. The bee-door edges must be secured in

the same manner. By this plan, you have (out of sight) a

non-conductor more powerful than straw, at all times posses-

sing its non-conducting property, which the straw only has when

dry

;

and no harbour made for vermin of any kind. It is

proper here to state, that great care must be taken to have the

charcoal put into its place in as dry a state as possible. Should

charcoal not be to be had, any other non-conductor of heat may
be used, as dry saw-dust, chopped straw, feathers, &c., but the

charcoal is to be preferred, not only as better suited from its

most powerfully resisting the transmission of heat, but as less

liable to absorb moisture, and so destroying that power.

As the coating prevents the transmission of the internal heat

of the insects in summer, this will tend to raise the temperature

too high for the health of the bees. This inconvenience may

be obviated by a small perforation made through the entire hive

at one of the corners, immediately under the projecting part of

the roof To prevent any of the charcoal being moved, a tuh*^

2

/
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must be inserted as long"as the thickness of the entire hive, a plug

made to fit it of the same length; and when the ventilation is used,

care must be taken that no light be perceptible by the insects,

which may be effected either by partially withdrawing the plug,

or hanging over the hole, at a tittle distance from the outside of

the hive, a piece of black cloth. Perhaps two such ventilating

holes may be required ; but experience must determine this.

The double hives I now recommend, may be used by those

who think them too heavy

^

merely as cases for the hives which

may be in use ; removing the covers or cases when any operation

is to be performed on the hive.

,

Since writing the above, I have seen a contrivance for secu-

ring bee-hives from being stolen superior to that recommended

by M. Huish, but only applicable to wooden hives The hive

is so attached to a stone pedestal, as to render it necessary either

to knock the hive in pieces, or carry off nearly 200 Ih. weight

before the thief can secure his prey. By this simple contri-

vance, all the hives in the extensive apiary at Applegarth-

Manse, belonging to the Reverend William- Dunbar, are se-

cured.

Manse op St Mungo.
June 4. 1820.

Art. XVI .—Observations on the Currents and Animalcules

of the Greenland Sea. By William Scoresby, jun.

F. R. S. E. M. W. S., &c. In a Letter to Professor Jame-
son.

W circumstances among the minuter works of the creation,

have struck me with so much surprise, as the appearance of my-

riads of animalcule^, in a sea perpetually covered with ice, ex-

posed to an average temperature fifteen degrees below the freez-

* In constructing wooden hives, care must be used in selecting the wood, if

possible free of knots, and well seasoned. Fir, in general, will be found best suited for

the purpose ; ash should be avoided, both as apt to yield to the weather and warp,

and also as being one of the best conductors of heat of the woods generally used in

this country.
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ing point, and subject to be frozen, on some occasions at least,

during every month of the year.

In an extract from the “ Account of the Arctic Regions,’"^

which appeared in the 2d Volume of the Edinburgh Philosophi-

cal Journal, there was a notice of these animalcules, and of a

minute species of Medusa. In connection with these facts, I have

now to present a few more particulars respecting multitudes of

animalcules, observed in the Greenland Sea during the present

summer, together with some remarks on an extraordinary super-

ficial current.

On the 29th and 30th of July last, being surrounded with

ice-fields, at no great distance from the coast of West Green-

land, a little to the northward of the part first discovered by
Henry Hudson in 1607, some interesting appearances were ob-

served in the sea. A singular superficial current, extending on-

ly to the depth of a few feet, first engaged my attention. By
the action of this, all the smaller pieces of ice, of which there

was a great quantity near, were carried towards the north, at

the rate of more than a mile an hour ; but such pieces as had a

depth of 8 or 10 feet or upwards, were not sensibly affected by

it. Then the fields and floes around, which were very ponde-

rous, seemed to be at rest, and even the ship'’s course was a little

affected by it, as compared with the heavy ice ; but as regarded

the thinnest pieces, the apparent lee-way of the ship was two or

three points. In consequence of this, the ship was repeatedly

struck by the ice under the influence of the current, and her

progress much retarded by it. This partial current was the

more extraordinary, as it occurred during a calm that had pre-

vailed above two days.

In the same situation where this current was observed, we

sailed for several leagues in water of a very uncommon appear-

ance. The surface was variegated by large patches, and exten-

sive streaks of a yellowish-green colour ; having the appearance

of an admixture with flowers of sulphur or mustard. When-
ever the ship passed through any of this peculiar water, the

patch or streak was divided, and did not again unite ; from

which circumstance, the colouring matter was found to be quite

superficial. Suspecting it to be of an animal nature, a quantity

of the yellowisli-green water was procured, and, on examination.
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by the microscope, was found to contain animalcules iti immense

numbers. The larger proportion of these, consisting of a traiis-

parent substance of a lemon-yellow colour, and globular form, ap-

peared to possess very little power of motion; but a part, amount-

ing, perhaps, to a fifth of the whole, were in continual action **

Some of these being seen advancing by a slightly waving mo-

tion, at the rate of i|^th of an inch in a second, and others

spinning round with considerable celerity, gave great interest

and liveliness to the examination. But the progressive motion,

of the most active, however distinct and rapid it might appear

under a high magnifying power, was in reality extremely slow,

for it did not exceed an inch in three minutes. At this rate,

they would require 151 days to travel a nautical mile. The
Condur, it is generally believed, could fly round the globe at

the equator, assisted by a favourable gale, in about a week

;

these animalcules, in still water, could not accomplish the same

distance in less than 8935 years ! .

'

The vastness of their numbers, arid their exceeding minute-

ness, are circumstances, discovered in the examination of these

animalcules, of uncommon interest. In a drop of water, exa-

mined by a power of 28,^^4, (magnified superficies), there were

fifty in number, on an average, in each square of the microme-

ter glass of ^Jjjth of an inch in diameter; and as the drop oc-

cupied a circle on a plate of glass containing 5^9 of these squares,

there must have been in this single drop of water, taken acci-

dentally from the surface of the sea, and in a place by no means

the most discoloured, about 26,450 animalcules. Hence, rec-

koning sixty drops to a dram, there would be a number in a

gallon of water, exceeding by one-half the amount of the popu-

lation of the whole globe. How insignificant, in point of num-

bers, is man ! What a conception does it give us of the minute-

ness and wonders of creation, when we think of more than

26,000 animals living, obtaining subsistence, and moving at their

ease, without annoyance to one another, in a single drop of wa-

ter !

* This kind resembled the animalcule represented in the “ Account of the

Arctic Regions,” Plate xvi. fig. 18.
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The diameter of the largest of the animalcules was only the

jij^^th of an inch, and many only the army

which Buonaparte led into Russia in 1812, estimated at 500,000

men, would have extended, in a double row, or two men a-breast,

with 2 feet 3 inches space for each pair of men, a distance of 106f
English miles;-^the same number of these animalcules, arranged

in a similar way in two rows, but touching one another, would

only reach 5 feet 2J inches ! A whale requires a sea, an ocean,

to sport in ; about a hundred and fifty millions of these animal-

cules would have abundant room in a tumbler of water.

AtiT. 'KYll,-^Remarks on Professor Hansteen's Inquiries

concerning the Magnetism of the Earth.” (Concluded from

Vol. III. p. 138.)

The few facts hitherto discovered respecting the nature of

artificial magnets, afford us little assistance in eixamining the

great terrestrial magnet: the acquaintance we have with the one,

is much too limited for illustrating the phenomena of the other

;

and our knowledge of each is almost wholly derived from ob-

servations which have no direct reference to any thing beyond

its own properties. So long, however, as this continues to be

true, our researches concerning the magnetism of the earth can-

not be expected to possess the precision and completeness cha-

pcteristic of science ; and while so many other obstacles conti-

nue to retard the progress of both, great part of the subject

must remain enveloped in obscurity. At first view, indeed, the

results present nothing but the most perplexing intricacy. The
magnetic intensity varying at different times, and at different

places in the same time ; the lines of equal dip, and the lines of

equal variation, arranged in such complex forms, and changing

their position with inconstant rapidity, at one time to the east,

at another to the west, appear to indicate the agency of forces

so numerous and so entangled, as to set our power of estimating

them for ever at defiance. By degrees, however, some kind of

regularity is found to exist among the various observations : the ef-

fects of certain leading principles arise dimly above the crowd of



Inquirks concernmg ilie Magnetika ofthe Earth,

minute appearances ; and though the whole remains incapable of

a satisfactory explanation, and many points are still quite unin«

telligible, the experiments of three centuries have at least been

submitted to arrangement, and put in a state to receive fresh

augmentation and correction.

It is obvious, that if our acquaintance with any of the three

classes of phenomena above alluded to, with the intensity, the

dip, or the variation, were accurate and extensive enough, k
would be sufficient, of itself, for enabling us fully to ascertain

the magnetic condition of the earth, and to exhibit,

«

the various modifications of the other two. Hence, it is an im-

portant restriction of the problem in its actual state, that every

attempt directed to account for one particular branch, shall be

rejected if it fail to comprehend them all ; while, on the other

hand, an hypothesis possessing this quality, acquires a propor-

tionable increase of probability. It farther deserves to be re-

marked, that of those three properties, the variation is the one

concerning which we are furnished with the most abundant data:

it was first detected, experiments with Regard to it are most ea-

sily performed, least liable to error, and immediately applicable

to navigation. To this property, accordingly, the attention of

inquirers has in general been chiefly directed ; and Mr Han-

steen, without overlooking the intensity and dip, has naturally

grounded his main conclusions on the aspect of the variation.

Whoever has attempted to collect observations of this sort, or

even cast his eye on a magnetic chart, will at once be sensible of

the extreme uncertainty attending speculations on the subject,

and of the need there is, not only for immense industry to ac-

cumulate materials, but also for the most vigilant discrimination

to separate the correct from the erroneous, and the ambiguous

from the decisive. How far Mr Hansteen has succeeded in this

enterprize, will be variously determined : his theory must stand

or fall by the conformity of its predictions to events ; and in the

mean time, it demands the inspection of naturalists, because it

is founded on a very large induction of facts, and because the

consequences, if true, would be of the very highest import-

ance.

On looking over the chart of variations for 1787, which we
have chosen as the most perfect specimen of Mr Hansteen’s

H 9,
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Magnetical Atlas % it will be seen, that his line of no variatiOHj^

(the dotted line in that figure), commencing to the west of Hud-

son’s Bay, proceeds in a south-east direction, through the lakes

of North America, past the Antilles and Cape St Roque, till it

reaches the Southern Ocean ; that again it appears below New
Holland, crosses that island, extends with a double sinuosity

through the Indian Archipelago, and, after stretching along the

east coast of China, and up to the latitude of 71°, forms a semi-

circular bend, and passes northward through the mouth of the

White Sea. In all those windings, a system of vmnation-lines

accompanies it on both sides, with more or less regularity, ac-

cording to the distance ; but the peculiarity which principally

engages the author’s attention, and of which he is at most pains

to demonstrate the reality, is the position of those lines near their

several extremities. By a multitude of observations, the evi-

dence of which it is difficult to resist, Mr Hansteen thinks it

proved that there areJour points ofconvergence among the lines

of variation on the globe, a weaker and a stronger in the neigh-

bourhood of each pole. Comparing the observations made at

one time with those made at another, it farther appears, that

those points have a constant motion, which, admitting the hy-

pothesis of its uniformity, may easily be calculated on the prin-

ciple that leads to its discovery* At present, it would seem,

the stronger point (A) of the southern hemisphere, is situated

not far to the S.W. of Van Dieman’s Land, at the distance of

^1° 8' from the pole, and of 132° 35' E. from the meridian of

Greenwich ; the weaker point {pi) of the same hemisphere, is si-

tuated to the S.W* of Terra del Fuego, at the distance of 11°

44' from the pole, and of 135° 59' W. from Greenwich : the

stronger point (B) of the northern hemisphere, again, is found

above the American continent, distant 20° 22' from the pole,

89° 24' W* from Greenwich ; and the weaker point (5) of the

same hemisphere, in the Arctic Ocean, 4° 48' from the pole,

140° 6' E. from Greenwich. Each stronger point thus lies op-

posite, though very seldom diametrically opposite to the other

;

the weaker points in like rnanner. The motion of both nor-

thern points is from west to east obliquely ; of both southern

* This Chart, forming Plate IV will be given in next Number.
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points from east to west, also obliquely : and, according to a;

great, though avowedly not a sulEcient number of observations,

Mr Hansteen calculates, that the point B will accomplish its

circuit round the north pole in 1740 years; b in 860; A round

the south pole in 4609 years ; a in 1804 *

These four points of convergence, the author supposes to ori-

ginate in two magnetic axes, a stronger and a weaker, in the in-

terior of the earth. No competent data exist for estimating

their position, magnitude, or relative force : a variety of approxi-

mations are attempted, however ; and a method, incapable of

abridgment, and much too long for insertion,here, is exhibited

for computing the variation, dip, and intensity, at any point of.

the earth’s surface,—^by giving to the unknown quantities such

values as lead to the most accurate conclusions. The calculated

results coincide pretty exactly with those of observation ; and

the general hypothesis appears to represent the phenomena with

a degree of fidelity hardly to be expected, when thg simplicity

of the former is contrasted with the intricacy of the latter. A
far stricter and more extensive scrutiny will, of course, be re-

quired to establish the theory on firm foundations
;
yet the facts

it actually embraces are numerous, and in some cases explained

with considerable elegance and success.

The circumstances attending the intensity and dip are none

of them inconsistent with the supposition of two magnetic axes,

having their extremities severally directed to the stronger points

• The following Table exhibits their respective positions, calculated from the

above data, for the first half of this century. The latitudes are most dubious.

Year.

Point B.

Strongest Pole in

North Hemisphere.

Point A.
Strongest Pole in

South Hemisphere.

Points.
Weakest Pole in

North Hemisphere.

Point a.

Weakest Pole in

South Hemisphere.

Distance

from the

Pole.

Longi-

tude from
Green-

wich.

Distance

from the

Pole.

Longi-

tude from
Green-
wich.

Distance

from the

Pole.

Longi-
tude from
Green-

wich.

Pistance

from the

Pole,

Longi-

tude from
Green-

wich.

1800,

1810,

1820,

1830,

1840,

1850,

20*"
r'

20 15

20 22
20 30
20 38
20 46

266
°

27
‘

268 32
270 36
272 41

274 45-

276 50 .

20^53

21 1

21 8
21 16

21 23
21 31

o /

134 8
133 21

132 35
131 47
131 1

130 14

o /

4 35
4 42
4 48
4 54
5 0
5 6

13l''43'

135 54
140 6

144 17

148 28
152 40

O /

12 10
11 57
11 44
11 31

11 19
11 6

229'*32'

226 46
224 1

222 15
219 29
216 44
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of convergence B and A, and to the weaker h and a* Nor, oh

the other hand, are those circumstances very decidedly favour-

able to such a supposition. It receives confirmation, however,

from several facts connected with the variation ; many older ob-

servations in the southern hemisphere are plausibly accounted

for; and the earliest vicissitudes of that phenomenon, observed in

Europe, correspond with the system rather strikingly. Ac-

cording to the principles already stated, the stronger north point

B, must have lain, two centuries ago, about Behring’s Strait,

considerably to the westward of its present position.

Before 1600, the north point h must have lain still farther to

the westward of its present position, as far probably as the east

coast of Greenland ; for which reason, it seems likely that the

easterly system of variations, which extended over Europe in

1600, lay previously more to the west. And this supposed

change in the variation, brought about by the motion of that

magnetic point, appears to be confirmed by several facts. The
easterly variation at Paris seems to have reached its maximum
in 1580; for in 1541, it is stated as 'T or 8°; in 1550, Oron-

tius Finnaus found it between 8° and 9°; in 1580, it was 11°

80'; and finally, in 1608, it was 8° 45'; since which time it has

continually diminished. Hence it is probable, that about ^the

middle of the fifteenth century, the variation in Paris was 0°,

and westerly before that period: in 1450, the north-east por-

tion (which passes through Irkutsk in the present chart) of the

line without variation passed over Paris ; after which, the varia-

tion became easterly, attained its maximum in 1580, and finally

vanished, because the north-west portion (near Casan in the pre-

sent chart) of the same line went over Paris in 1666. As the

north point h moved eastwards, the whole easterly system of va-

riations in Europe followed it, and is now to be found in Sibe-

ria : the north point B also approached Europe slowly, and oc-

casioned an augmenting westerly variation, which, however, for

the same reason, will subsequently diminish. In jthe United

States of America, the westerly variation must needs decrease,

for the point B is mthdrawing; and before another half century,^

the variation, for a like reason, will become westerly.”

From the secular inequalities of the magnet, Mr Hansteen

turns to its daily and hourly inequalities ; and the last chapter
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includes a cojnous account of the principal experiments directed

to this object. The essential part of the ’“conclusions deduced

from his own investigiatioris, those of Graham, Canton, Hiorter,

and others, is contained in the following extract.

“ In addition to its annual movement, the needle has like-

wise a sensible movement from day to day, and even from hour

to hour. In Europe, it lies farthest to the east about 8 or 9

o’clock in the morning, farthest to the west about 1 or 2 o’clock

in the afternoon ; it next travels back eastward till about 8 or 9

pkjlock in the evening, when it continues stationary for an hour

or two, or else makes a slight recoil towards., the west ; during

the night it commonly advances a little eastward, so that about

8 in the morning it is found somewhat more easterly than it

was the preceding et^ening.

Besides this regular daily oscillation, there happen at times

on a sudden, large extraordinary movements, in which the needle

traverses, frequently with a shivering motion, an arc of seve-

ral degrees on both sides of its usual position. Those appear-

ances are seldom, perhaps never, exhibited, unless when the

aurora borealis is visible ; and this disturbance of the needle

seems to operate at the same time in places the most widely

separated. Th® extent pf such e^^traOrdinary movements may,

in less than twenty-four hp^^’s^ amount to 5° or 5^°? Jn such

cases the disturbance is also communicated to the dipping

needle, and so soon as the crown of the aurora quits the usual

place (the points where the dipping needle produced would

meet the sky,) that instrument moves several degrees forwardj^

and seems to follow it. After sucli disorders, the mean varia-

tion of the needle is wont to change, and not to recover its pre^

vious magnitude till after a new and similar disturbance.

The common daily movement about the summer solstice, is

nearly twice as great as about the winter solstice : at the former

season about |, at the latter | of a degree. There is likewise

a regular monthly movement, such as that from the summer
solstice to the vernal equinox, the needle travels westward;

eastward from the vernal equinox to the summer solstice.

“ The regular daily movement is smaller near the equator,

and increases onward to the pole. The needle’s eastermost o^

westermost position does not happen at the same instant, nor
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even at the same hour, in places very distant from each other..

Its westermost position is reached in Iceland and Greenland,

^at from eight to 10 in the evening ; in Europe and the Ameri-

can United States, from two to three in the afternoon ; in Su-.

matra about seven in the morning, in St Helena about eight.

Its eastermost position is attained in Europe and North Ameri-

ca about seven or eight in the morning, in Iceland and Green-

land about nine or ten ; in Sumatra about five in the evening,

at St Helena, about six (or two). On the north-west coast of

America, the westermost position seems to occur in the fore-

noon, the eastermost in the afternoon.

Those daily oscillations, in fine, appear to consist of four

movements, two directed eastward, two westward. During the

continuance of the aurora borealis, the intensity of the earth’s

magnetic force seems to grow weaker, for which reason the

needle recedes from that magnetic pole where the ring of the

aurora is displayed.”

The facts now glanced at on the subject of terrestrial magne-

tism, are calculated to inspire an active curiosity as to their

origin. Nearly all of them shew symptoms of a metallic nu-

cleus existing in the earth’s interior, over which the magnetic

virtue is diffused, according to certain obscure and complicated

laws. Mr Hansteen has successfully demonstrated the incon-

sistency of supposing with Euler, that one magnetic axis is

sufficient to account for all : but whether the hypothesis of two

magnetic axes shall be found more agreeable to nature, is not

so easily determined. And, at all events, the question concern-

ing the cause of their movement will even then be as far from

a solution as ever. Halley’s conjecture assigning a motion to

the nucleus itself, was not only highly improbable, but also in-

applicable to the facts : and as we naturally suppose the nu-

cleus to be immoveable, it appears most rational to seek the

operating principle in something exterior to the earth. Mr
Hansteen inclines to refer this agency to the sun and moon, as

the bodies which lie nearest to us, and produce the strongest

impression on our globe. Nor is he without arguments to sup-

port this opinion. They are grounded on a variety of facts,

Curious, though not convincing. One of the most singular is

deduced from the correspondettce of his magnetic periods with



hiquiries concerning the Magnetism ofthe Earth. 121

certain remarkable numbers, to be found in the Greek and

Oriental astronomy. We stated already, that 860, 1304, 1740,

4609 years are the times respectively in which the four points

of convergence are supposed to perform their revolution round

the north and south poles. By a slight alteration, those num-i

bers become 864, 1296, 1728, 4320, or 2 x 432, 3 x 432, 4 x
432, 10 X ^82. Now, among the sacred numbers of the In-

dians, Babylonians, Greeks and Egyptians, said to depend on

certain combinations of natural events, this 432 seems to be

one of the most important According to the Brahminical

mythology, the world’s duration is divided into four periods,

the first equal to 432,000 years, the second 2 x 432,000, the

third 3 x 432,000, the fourth 4 x 432,000,—in all, (1 + 2+3
+ 4, or 10) X 432,000. It is farther worthy of remark, that

the sun’s mean distance from the earth is 216 (or radii of

the sun; the moon’s mean distance 216 radii of the moon:

and, what is still more striking, 60 x 432 — 25920, the smallest

number divisible at once by all the four periods ; and hence the

shortest time in which all the four points can accomplish a cycle

and return to the same state as at first, coincides exactly with

ihe period in which the precession of the equinoxes will amount

to a complete circle^ reckoning- that precession at one degree in

seventy-two years, as observation requires.

. Pursuing the idea of magnetism being connected with astro-

nomy, Mr Hansteen afterwards observes : As to the origin of

those magnetic axes, we may suppose them either to have been

produced along with, the earth itself, or at a later epoch. Ac-

cording to the first hypothesis, no cause for their change of po-

sition is discoverable ; according to the last, they must either

have resulted from the earth alone or from some exterior force.

If the axes sprung from the interior energy of the earth itself,

their change of position still seems hardly susceptible of expla-

nation, and the tendency to unite manifested by the opposing

forces, points to a strong outward excitement as requisite for sepa-

rating them, even granting such a separation to be possible.

For these reasons, it appears most natural to seek their origin

in the sun, the source of all living activity ; and our conjec-

* Schuber^.
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ture gains probability from the preceding remarks on the daily

oscillations of the needle. Upon this principle, the son may be

conceived as possessing one or more magnetic axes, which, by

distributing the force, occasiop a magnetic difference in the

earth, the jpoon, and all those planets, whose internal Structure

admits of such a difference. Yet, allowing all this, the main

diffipulty seems not to be overcomcj but merely removed from

the eyes to a greater distance
\

for the question may still be

asked with equal justice : Whence did the sun acquire its mag^

mticforce ? And jf from the sup we have recourse to a cen-

tral sun, and from that again to a general magnetic direction

tliroughout the universe, having the milky-way for its equator,

we bnt lengthen an unrestricted chain, every link of which

hangs on the preceding link, no one of them on a point pf sup-

port. All things considered, the following mode of represent-

ing the subject, appears to me most plausible. If a single globe

were left to move alone freely in the immensity of space, the

opposite forces existing in its material structure would soon ar?

rive at an equilibrium conforpiable to their nature, if they were

not so at first, and all activity would soon come to an end.

But if we imagine another globe to be introduced, a mutual re-

lation will arise between tlie two ; and one of its results will be

a reciprocal tendency to unite, which is designated and some^

times thought to be explained by the merely descriptive word,

attraction. Now, would diis tendency be the only consequence

of that relation ? Is it not more likely that the fundamental

forces being driven from their state of .indifference or rest,

would exhibit their energy in all possible directions, giving rise

to all kinds of contrary action ? The electric force is excited,

not by friction alone, but also by contact, and probably also,

though in smaller degrees, by the mutual action of two bodies

at a distance,—for contact is nothing but the smallest possible

flistance, and that, moreover, only for a few small particles. Is

it not conceivable that magnetic force may likewise originate in

a similar manner ? When the natural philosopher and the

madiematician pay regard td no other effect of the reciprocal

relation between two bodies at a distance, except the tendency

to unite,—they proved logically, if their investigations require

nothing more than a moving power ; but should it be maintain-
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ed that ho other energy can be developed between two such

bodies, the assertiori wiU need proof, and the proof will be hard

to find.

I reckon it possible, therefore, that by means of the mutual

relations subsisting between the sun and all the planets, as well

as between the latter and their satellites, a magnetic action may

be excited in every one of those globes whose material struc-

ture admits of it,—in a direction depending on the position of

the rotatory axis with regard to the plane of the orbit. Each

of the planets might thus give rise to a particular magnetic axis

in the sun ; but as their orbits make only small angles with the

sun’s equator and each other, those magnetic axes would, per-

haps, on the whole, correspond with the several rotatory axes.

Such planets as hav0 no moons would, on this principle, have

but one magnetic axis; the rest would, in all cases, have one

axis more than they have moons ; if those different axes, by

reason of the small angles Avhich the orbits of their several

moons form with each other, did not combine into a single axis.

The conical motions by which the rotatory axes of the planets

are carried round the pole of the ecliptic, (the precession in the

earth,) joined to the revolving motion of the orbits about the

sun’s equator, (which occasions the present diminution in the

obliquity of the ecliptic,) might perhaps, in this case, account

for the change of position in the magnetic axis. It would

greatly strengthen this hypothesis, if the above great magnetic

period, after the lapse of which both axes again assume the

sarnie position, should .in fact be found to coincide with the

period of the precession, which, however, seems a little doubt-

ful.”

Perhaps the Speculation just quoted, may seem more com-

prehensive than profound ; it was given as a conjecture, and is

nothing more. In fact, beyond the mere elements, the whole

science is involved in conjecture, and after all that has been

attemj)ted and achieved, we may still conclude, with a slight

change, in the words of old Purchas, assumed by Mr Hansteen

as a motto :
“ This magnetical virtue was hidden to the gol-

den and silver ages, her iron sympathie has long been known

to the iron world ; but her constant polar ravishments, and her
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no less constant inconstancies by variation, were (and still con-

tinue,) mysteries reserved to later posterities.”

A^t. ^Wll.-^Histoi'icalAccount ofDiscoveries respecting the

Double RefractioJi arid Polarisation of Light, (Continued

from Vol. III. p. 285.)

Period III.

—

Containing the Investigations qf Newton,

Beccaria, Martin, Hauy, Wollaston, and La Place,

Sect. I.—Account of the Investigations of Sir Isaac

Newton.

T- HE only observations which Sir Isaac Newton appears to

have published on the subject of double refraction and polarisa-

tion, are contained in the Queries printed at the end of the 8d

Book of his Optics. As they are written with great perspicui-

ty, and easily understood, we shall lay them before our readers

in his own words.

Query 25. Are there not other original properties of the

rays of light, besides those already described An instance of

another original property we have in the refraction of Iceland

Crystal, described first by Erasmus Bartholine, and afterwards

more exactly by Hugenius, in his book De la Lumiere. This

crystal is a pellucid fissile stone, clear as water or crystal of the

ixjckj and without colour ; enduring a red heat without losing

its transparency, and in a very strong heat calcining without fu-

sion. Steeped a day or two in water, it loses its, natural polish.

Being rubbed on cloth, it attracts pieces of straws and other

Sight things, like amber or glass ; and with aqua fortis it makes

an ebullition. It seems to be a sort of talc, and is found in form

ofan oblique paralielopiped,with six parallelogram sides and eight

solid angles. The obtuse angles of the parallelograms are each of

them 101^^52'
; the acute ones 78° 8'. Two of the solid angles op-

posite to one another,as C and E, (SeeTlate III. Fig. 8.) are com^

passed each of them with three of these obtuse angles, and each

of the other six with one obtuse and two acute ones. It cleaves

easily in planes parallel to .any of its sides, and not in any other

planes. It cleaves with a glossy polite surface not perfectly plane.
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but with some little unevenness. It is ^easily scratched, and by

reason of its softness it takes a polish very difficultly. It polishei^

better upon polished looking-glass than upon metal, and per-

haps better upon pitch, leather or parchment. Afterwards it

must be rubbed with a little oil or white of an egg, to fill up its

scratches ; whereby it will become very transparent and polite.

But for several experiments, it is not necessary to polish it. If

a piece of this crystalline stone be laid upon a book, every letter

of the book seen through it will apipear double, by means of a

double refraction. And if any beam of light falls either perpen-

dicularly, or in any oblique angle upon any surface of this crys-

tal, it becomes divided into two beams, by means of the same

double refraction. Which beams are of the same colour with

the incident beam of light, and seem equal to one another in the

quantity of their light, or very nearly equal. One of these re-

fractions is performed by the usual rule of optics, the sine of

incidence out of air into this crystal being to the Sine of refrac-

tion, as five to three. The other refraction, which may be call-

ed the unusual refraction, is performed by the following rule,

‘‘ Let ADBC represent the refracting surface of the crystal, C
the biggest solid angle at that surface, GEHF the opposite sur-

face, and CK a perpendicular on that surface. This perpendi-

cular makes with the edge of the crystal CF, an angle of 19° 3'.

Join KF, and in it take KL, so that the angle KCL be 6° 40',

and the angle LCF 12° 23'. And if ST represent any beam

of light incident at T in any angle upon the refracting surface

ADBC, let TV be the refractedd)eam determined by the given

proportion of the sines five to three, according to the usual rule

of optics. Draw VX parallel and equal to KL. Draw it the

same way from V in which L lieth from K ; and joining TX,
this line TX shall be the other refracted beam carried from T
to X, by the unusual refraction.

“ If, therefore, the incident beam ST be perpendicular to

the refracting surface, the two beams TV and TX, into which

it shall become divided, shall be parallel to the lines CK and

CL ; one of those beams going through the crystal perpendicu-

larly, as it ought to do by the usual laws of optics, and the

other TX by an unusual refraction diverging from the perpen-

dicular, and making with it an angle VTX of about 6^°, aS is
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found by experience. And hence, the plane VTX, and such

like planes which are parallel to the plane CFK, may be called

the planes of perpendicular refraction. And the coast towards

which the lines KL and VX are drawn, may be called the coast

of an unusual refraction.

“ In like manner, crystal of the rock has a double refraction

:

but the differences of the two refractions is not so great and ma-
nifest as in Iceland crystal.

‘‘ When the beam ST incident on Iceland crystal, is divided

into two beams TV and TX, and these two beams arrive at the

farther surface of the glass ; the beam TV, which was refracted

at the first surface after the usual manner, shall be asain refracted

entirely after the usual manner at the second surface ; and the

beam TX, which was refracted after the unusual manner in the

first surface, shall be again refracted entirely after the unusual

manner in the second surface ; so that both these beams shall

emerge out of the second surface in lines parallel to the first in-

cident beam ST.

And if two pieces of Iceland crystal be placed one after ano-

ther, in such manner that all the surfaces of the latter be pa-

rallel to all the corresponding surfaces of the former : The rays

which are refracted after the usual manner in the first surface

of the first crystal shall be refracted after the usual manner in

all the following surfaces ; and the rays which are refracted

after the unusual manner in the first surface, shall be refracted

after the unusual manner in all the following surfaces. And
the same thing happens, though the surfaces of the crystals be

any ways inclined to one another, provided that their planes of

perpendicular refraction be parallel to one anothey.

And, therefore, there is an original difference in the rays of

light, by means of which some rays are, in this experiment,

constantly refracted after the usual manner, and others constant-

ly after the unusual manner : For if the difference be not ori-

ginal, but arises from new modifications impressed on the rays

at their first refraction, it would be altered by new modifica-

tions in the three following refractions ; whereas it suffers no

alteration, but is constant, and has the same effect upon the

rays in all the refractions. The unusual refraction is therefore

performed by an original property of the rays. And it re-
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mains to be inquired, whether the rays have not more original

properties than are yet discovered.

“ Qu. 26. Have not the rays of light several sides, endued

with original properties ? For if the planes of perpendicular re-

fraction of the second crystal, be at right angles with the planes

of perpendicular refraction of the first crystal, the rays which

are refracted after the usual manner in passing through the

first crystal, will be all of them refracted after the unusual man-

ner in passing through the second crystal ; and the rays which

are refracted after the unusual manner in passing through the

first crystal, will be all of them refracted after the usual man-

ner in passing through the second crystal. And, therefore,

there are not two sorts of rays difiering in their nature from

one another, one of which is constantly and in all positions re-

fracted after the usual manner, and the other constantly and iu

all positions, after the unusual manner. The difierence between

the two sorts of rays in the experiment mentioned in the 25th

question, was only in the positions of the sides of the rays to the

planes of perpendicular refraction. For one and the same ray

is here refracted sometimes after the usual, and sometimes after

the unusual manner, according to the position which its sides

have to the crystals. If the sides of the ray are posited the

same Avay to both crystals, it is refracted after the same manner

in them both : But if that side of the ray which looks towards

the cdast of the unusual refraction of the first crystal be 90®

from that side of the same ray which looks towards the coast of

the unusual refraction of the second crystal, (which may be

effected by varying the position of the second crystal to the

first, and by consequence to the rays of light,) the ray shall be

refracted after several manners in the several crystals. There is

nothing more required to determine whether the rays of light

which fall upon the second crystal, shall be refracted after

the usual or after the unusual manner, but to turn about

this crystal, so that the coast of this crystal’s unusual refrac-

tion, may be on this or on that side of the ray. And there-

fore every ray may be considered as having four sides or

quarters, two of which opposite to one another incline the

ray to be refraeted after the unusual manner, as often as ei-

ther of them are turned towards the coast of unusual refraction

;
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and tlie other two^ Avlienever either of them are turned towards

the coast of unusual refraction, do not incline it to be otherwise

refracted than after the usual mannrr. The two first may there-

fore be called the sides of unusual refraction. 'And since these

dispositions were in the rays before their incidence on the second,

third and fourth surfaces of the two crystals, and suffered no al-

teration (so far as appears) by the refraction of the rays in their

passage through those surfaces, and the rays were refracted by

the same laws in all the four surfaces ; it appears that those dis-

,

positions were in the rays originally, and suffered no alteration

by the first refraction, and that by means of those dispositions

the rays were refracted at their incidence on the first surface of

the first crystal, some of them after the usual, and some of them

after the unusual manner, according as their sides of unusual

refraction were then turned towards the coast of the unusual re-

fraction from that crystal, or sideways from it.

Ever}^ ray of light has therefore two opposite sides, origi-

nally endued with a property on which the unusual refraction

depends, and the other two. opposite sides not endued with that

property. And it remains to be enquired, whether there are

not more properties of light by which the sides of the rays differ,

and are distinguished from one another.

‘‘ In explaining the difference of the sides of the rays above

mentioned, I have supposed that the rays fall perpendicularly

on the first crystal. But if they fall obliquely on it, the success

is the same. Those rays which are refracted after the usual

manner in the first crystal, will be refracted after the unusual

manner in the second crystal, supposing the planes of perpen-

dicular refraction to be at right angles with one another, as

above, and on the contrary.

“ If the planes of the perpendicular refraction of the two

crystals be neither parallel nor perpendicular to one another,

but contain an acute angle, the two beams of light which emerge

out of the first crystal, will be each of them divided into two

more at their incidence on the second crystal. For in this case

the rays in each of the two beams will some of them have their

sides of unusual refraction, and some of them their other sides

turned toward the coast of the unusual refraction of the second

crystal”
3
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To explain the unusual refraction of Iceland crystal by

pression or motion propagated, has not hitherto been attempted

(to my knowledge) except by Huygens, who for that end sup-

posed two several vibrating mediums within that crystal. But

when he tried the refractions in two successive pieces of that

crystal, and found them such as is mentioned above, he con-

fessed himself at a loss for explaining them. For pressions or

motions, propagated from a shining body through an uniform

medium, must be on all sides alike ; whereas by those exper;-

ments it appears, that the rays of light have different properties

in their different sides. He suspected that the pulses of aether

in passing through the first crystal might receive certain new mo-

difications, which might determine them to be propagated ip

this or that medium within the second crystal, according to the

position of that crystal. But what modifications those might be

he could not say, nor think of any thing satisfactory in that

point And if he had known that the unpspal refraction de-

pends, not on new modifications, but on tjie priginal and un.

changeable dispositions of the rays, he would have found it as

difficult to explain how those dispositions which he supposed to

be impressed on the rays by the first crystal, could be in them

before their incidence on. that crystal; and in general, how all

rays emitted by shining bodies, can have those dispositions in

them from the beginning. To me, at least,
,
this seems inexpli-

cable, if light be nothing else than pression or motion propagated

through aether.”

Observations on Sir Isaac Newton's Rule of Double

Rfraction,

Those who have already examined the Law of Double Re-

fraction, as given by Huygens, and its agreement with observa-

vations' made in all sections of the crystal of Iceland-spar, must

experience no small degree of surprise, when they find that Sir

Isaac Newton has proposed another law, different from his^

and absolutely incompatible with observation. As Sir Isaac

remarks that Huygens has described the phenomena more

* “ Mais pour dire comment cela se fait, je n’ay rien trouve jusqu’ ici quj

satisfasse.”—C. Huygens, De la Lumiere^ c. v. p, 91.
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exactly than Ba;rtholinus, there is- reason to believe that he

made some experiments on the subject, which confirmed those

of Huygens; and yet it is strange,, thatj without assigning any

reasons, he should reject Huygens'^s law, and substitute another^

entirely inconsistent with the very experinients he has praised*

Unaccountable as this is, it is by lio means iminstructive, and

holds out a useful lesson to the vain admirers- of human genius*

Tn his speculations respecting the cause of the disappearance

and reappearance of the pencil, when light is transmitted through

two rhombs of calcareous-spar, Newton has been more fortunate;

and he has undoubtedly the merit of having first suggested the

idea of the polarity of light, and of having ascribed the pheno-

mena of the polarisation of the pencils in Iceland-spar to origi-

nal properties possessed by different sides of the rays.

Sect. II.

—

Account ofthe Experiments of Beccaria.

A paper, etitkled, An Account of the Double Refractions

in Crystalsf by Father John Beccaria, Professor of Experi-

mental Philosophy at Turin, was read before the Royal Society

of London on the 18th March 176S, and printed in the Trans-

actions for that year, vol. lii. p. 486. The principal result of

these experiments is, that the double refraction in rock-crystal

is greatest when the ray is perpendicular to the axis of the crys-

tal, and that the images approached to coincidence as the ray

approached to that axis. This conclusion must be considered

as of some importance, as it overturns the peculiar law of double

refraction which Huygens had devised for rock-crystal alone,

(see Vol. HI. p. 28.) According to this law, the double refrac-

tion of rock-crystal should be the same in every direction; where-

as Beccaria has proved that it diminishes as the ray approaches

to the axis.

Beccaria’s paper is concluded with some unimportant queries,

in one of which he conjectures, that the examination of the

double refraction of different crystals may lead to the determi-

nation of their structure and mode of formation.

(To be continued.)
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AiiT. l^TS^.^^Accoimt ~<^ Comptoniie, WNew Mhwral from
Vesuvius'. By I>avid Brewster, LL. D., F. R. S. Lond.

and Seci B. S. Edin^ &c. &c.

-Among a number of minerals which Mr Heuland was so kind

as to send me in 1818, for the purpose of optical examination,

thefe was one from Vesuvius, which he loumedi Apophyllite ?

New, and which I find has been considered as an apophyllite by

other mineralogists. As I had previously investigated the op-

tical structure of the different Apophyllites from Iceland, Faroe,

Uton, and Fassa, I was prepared for the examination of this

mineral, and soon convinced myself that it was a new species al-

lied to the Mesotypes.

Having subsequently learned that this substance was obtain-

ed in Italy a few days after its discovery , and was first brought

to England by Earl Compton, I gave it the name of Comptonite,

as a mark of respect to a nobleman whose mineralogical know-

ledge, and ardent zeal for the advancement of the science, have

placed him in the chair of the Geological Society of London

Crystallographic Structure.^^Comptomie is found in small

transparent or semi-transparent crystals, lining the cavities of an

amygdaloidal rock from Vesuvius
"I-.

The crystals which I have

examined, have the form of right prisms, nearly rectangular,

with plane summits ; or the same figure truncated on the lateral

edges, so as to compose an eight-sided prism. This last form is

the most common ; but though some of the crystals are very per-

fect and beautiful, yet there is such an irregularity on the faces of

the prism, that it is impossible to obtain very precise measurements

of the angles. The following are the angles which I obtained,

(see Plate III. Fig. 4.)

I S

• This mineral was first found by Salvator Madonna, the principal guide to

Mount Vesuvius, in the month of September 1817, Mr Allan suggested to die

the propriety of the name which I have adopted.

•f*
In some of Earl Compton’s specimens, it is accompanied with AcicularAr-

ragonite.
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Dr Brewster on Comptmite,

a upon b 137° 56' e upon/ 135° 36^

b c 132 41 f g 135 36
a c 90 37 e g 91 12

c — d 131 24 g—^ h 132 51

d— e 138 34 h — a 135 36

c— e 89 58 g a 88 27

In some crystals, the faces aye extinguished by the trun-

cations b, d ; hyf; and in several crystals, I have observed with

the microscope very slight but distinctly marked truncations on

the terminal edges 6, d, f, whose incidence upon the summit

mnh 99°, and upon the faces 171®.

The summit plane w is often a little rounded, and some.?

times composed of two planes tw, 7^, whose mutu^ inclinatioja

is 179®, 178°, or 177°.

The measurements of other crystals indicate very unequivocal-

ly that the prism is rectangular ; but all of them make the inclis-

nation of some of the truncations so high as 137^°. If the

prism should turn out to have a rhombic base, its angles cannot

exceed 90° 51' and 88° 9'*

Comptonite belongs to the Prismatic System of Mohs.

Optical Structure,—Comptonite has two axes of double re^p

fraction, one of which is parallel, and the other perpendicular,

to the axis of the prism. It consequently gives the double sys-

tem of coloured rings. The inclination of the resultant axes, or

diameters of no polarisation, is nearly 56°
; or they are inclined

about 28° each to a line at right angles to the faces a, which

is the principal axis of the crystal. The action of this axis is

positive^ like that of Topaz. The plane passing through these

resultant axes is perpendicular to the axis of the prism. The
index of refraction is 1,553, when the ray passes through a and

and no separation of the images can be seen ; but through a

and m w, the images may be distinctly separated..

Chemical Character.—Comptonite is converted into a jelly,

like all the mesotypes, by exposing it in the state of powder to

the action of nitric acid. When a whole crystal is placed in niT

trie acid, it does not swell out like Apophyllite and Auvergne

niesotype,
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Mineralogical Character.—It scratches Stilbite, Fluor-spar,

and Apatite, but not Mesotype, and will therefore have a hard-

ness of about 5.1 in Mohs’ scale. It belongs to the Second

Class, and the Sixth Order, or that of Spar, and to the Genus

!Kouphone-spar of Mohs.

Distinctive Characters.—Comptonite is distinguished from

Stilbite^ by its being convertible into a jelly by nitric acid, a

property not possessed by Stilbite by the inclination of its

resultant axes, which is 56°, whereas that of Stilbite is 41°, and

by the form of its crystals. It is distinguished from Auvergne

Mesotype, and from the Mesotype or Needlestone ofIceland, by

the angles of the primitive prism, and by the position of the

plane of the resultant axes, which in these minerals pass-

es through, or is parallel with the axis of the prism ; where-

as in Comptonite, it is at right angles to that axis. It is distin-

guished from the real Nadelsiein from Faroe, (which I have

ascertained to be a new mineral), by the angles of the primitive

prism, and by other characters which will be pointed out in an-

bthei* paper* It is distinguished from all the Apophyllites, by

numerous characters, but particularly by the singularity of their

action upon light ; and by the circumstance of the Apophyllites

belonging to an entirely different system of crystallization, viz.

the Pyramidal system of Mohs, whereas Comptonite belongs to

the Prismatic system*

Edinbuiigh, October 18. 18S0.

Art* XXi—Observations on Bees, made by means of the

Mirror-Hive. By the Reverend William Dunbar, Mini-

ster of Applegarth. In a Letter to the Very Reverend Prin-

cipal Baird^ communicated to Professor Jameson.

Dsiar Sir,

ISeing desirous of ascertaining the consequence of introducing

a, stranger queen into a hive, without removing the reigning one^

I procured from my neighbour, the Minister of Tiindergarth, a

small second swarm, and added it, with its queen, to the swarm

already in the hive,. I had no doubt that one of the queens
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would sacrificed for the public good; but I wished to;^scer-

tain, whether, as Huber states, these great personages decide

the flatter by single combat, or whether the bees themselves de-

stroy the supernumerary ruler. I noted down s,t the moiuent,

by way of journal, the circumstances as they occurred, nitd I

transcribe them in the same form.

July 28.-^10 o’clock a. m. Put into the mirror-hive a swarm

from Tundergarth Manse. During the .bustle of the entry, the

old queen has hid herself ; the new queen is seized by a few of

the old bees, the rightful inhabitants, and is in imminent dan-

ger; is rescued by a crowd of her own subjects, who treat her

with much respect, and form an open circle round her, as if to

defend her. A partial engagement between the swarms.

Afternoon. The battle has ceased, and the bees seem united.

One queen, which I believe to be the young one, is surrounded

closely by about 100 bees; no appearance of the other.

£9th.—Morning. One queen on the opposite side of the

comb from where the stranger one was yesterday, and closely

confined ; the other walking among the bees at perfect liberty

;

cannot ascertain which is the old one, and which the stranger

;

should have marked the latter before introducing her. Opened

the hive, in order to bring the queens into view of each other :

both escape to the other side of the comb, and both closely en-

circled by dense crowds of bees.

12 o’clock. Both still remain encircled. Opened the hive

again, and seized a queen from amongst a great number of bees,

not one of which attempted to sting, though, in my eagerness,

I had neglected to cover my face and hands
;
put the prisoner

into a glass tumbler, and clapped it above the circle where the

other queen was ; from the inequality of the comb’s surface, one

escaped, and was instantly surrounded ; took off the tumbler,

and the other instantly received the same treatment.

Afternoon. One queen close prisoner, the other at liberty,

and sometimes within two inches of her rival, but without any

appeatanee of anxiety to get at her. The crovv^d. is
.
pressing so

^yery closely round the captive queen, that in .all probability she

will be sufibca^ed or starved.

Evening. Matters remain in the same state.
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30th. The prisoner queen on the same spot $ the other at

large.

; Afternoon. The eaptive removed to the distance of twelve

inches from her former station, but stUl vigorously confined ;

dispersed the cluster,/and ; set her at liberty ; but, alas I -her li-

berty was of short date ; she ran about six inches, hotly pursued

by her jailors, and was again seized and surrounded as before.

During her confinement, she emits almost unceasing ories^ resem^

bling the ^^ep, peep^ emitted by a queen previously to her leading

off a second swarm, but wanting its regularity. The reigning

queen does not seem to notice; that she has a rival ; shews none

of those symptoms of rage and jealousy which Huber speaks ofj

but walks about very composedly, and shews no desire to break

through the inclosurej to attack her rival. I observe, however,

she is not laying eggs
;
probably her instinct is affected by. the

convulsed state of her empire.

,'31st. O' o’elock A. M. The captive queen in the same si-

•tuation, hemmed in by her cruel persecutors; opened the hive

again, and dispersed >the cluster of jailors, but in vain ; the poor

prisoner made a strong and desperate effort to escape, but had

not fled two inches^ when she was again arrested, and every

limb held hard and fast. Resolve to remove her in the after-

noon ; the reigning queen has begun to lay eggs.

Afternoon. The captive queen is -dead. On surveying ?the

state of matters this afternoon, I saw her still imprisoned; open-

ed the hive, with the intention of taking her away ; dispersed

the crowd, which almost totally concealed her, and found her

quite dead,—a victim to my own curiosity, in the first instance,

and to the jealousy of a prudent people, who seemed to know
that a divided empire would not conduce to the public interest.

It appears from this experiment, that in -some instances,* at

least, the bees themselves, contrary to the opinion of Huber,

take upon them the task of dispatching a supernumerary queen;

not, indeed by their stings, for I never saw one made use of on

the occasion, but by suffocation or hunger. On the closest exa-

mination, I could not discern the slightest inclination on the

part of either queen to decide the matter by single combat.

They seemed^ in fact, to be totally unconscious of each .other’s

presence, for the reigning queen walked past the crowd which
2
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guarded her rival with great composure, seeming neither to

court nor to shun the mortal strife.

A singular Circumstance has taken place in this hive since the

introduction of the stranger swarm, which, while it has given

me much pleasure^ as verifying an extraordinary fact in the na-

tural history of this wonderful insect, presents, at the same time^

a difficulty which I am unable to solve. The fact to which I

allude is, that bees have the power, when deprived of their

queen, of rearing an artificial one from a common worm, pro-

vided it be Under three days old. In this process, they enlarge

the original cell which contains the selected worm, by demolish-

ing the three which surround it, and supply the larva with food

in greater quantity, and probably of a different quality, from

that which nourishes the common brood. By this treatment,

naturalists say that the ovaries,— for all the working bees are

females,—are expanded and developed, and the insect comes

forth in due time, not as originally intended, to earn her bread

by the sweat of her brow, but to assume all the honours of ma-

jesty, and to become the mother of a numerous race. This ex-

traordinary fact I have had an opportunity unexpectedly of rea^

lizing.

When I introduced the stranger swarm with their queen into

the mirror-hive, I expected, agreeably to the experiments de-

tailed by Huber; that the two rivals, each of whom can bear,

like the Turk, no rival near her throne,” would decide by duel

which should retain the honours and privileges of royalty. I

contemplated also the possibility of both falling in the conflict,

—an instance of such a calamity having come to my knowledge,

—-and therefore, with the view of remedying this calamity, if it

should occur, and thus of preventing the total destruction of the

hive, I took a piece of comb from another hive, containing eggs

and common worms of the proper age, and fixed it in the comb

of the mirror, that the bees might, by proper treatment, convert

a common worm into a royal one, and thus supply the vacant

throne.

To my astonishment, as both queens were alive on the morn-

ing of the 29th, I saw the workers commence building a royal cell

in this piece of comb, demolishing several cells aroimd the one they

had pitched upon, and enlarging this last, giving it a cylindrical
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instead of an hexagonal shape, and bestowing the niost eager at-

tention on the worm it contained. During the day, the royal

abode made considerable progress ; and on the 30th, in the af-

ternoon, it extended above half an inch in perpendicular length.

On the 31st, the royal cell advanced rapidly: saw the larva at

the bottom of it, of a great size, and differing in appearance

from a common worm, the bees very attentive in feeding her

;

the reigning queen passing her frequently, but taking no notice

of what was going on. On this day, 1st of August, I observe

the royal cell is sealed, of course eight days have elapsed since

the egg was laid, and in eight days more the young queen

should come forth.

Thus Schirach’s famous discovery of bees having the power

of converting common into royal worms, and which has never

yet gained general belief^ is completely verified. But here is the

difficulty: All this time there were two queens in the hive. There

was no want of a ruler, which has been supposed the only case in

which the bees have recourse to this expedient. There is not a

sufficient number of inhabitants in the hive to render emigration

necessary ; and if there were, it was never known that an artifi-

cial queen either led off a swarm, or was the cause of another

doing so. I merely state the fact ; let those who can, account

for this anomalous proceeding. I shall of course watch the pro-

gress of this coming stranger, and should not be surprised if the

reigning queen should make an attempt to destroy her on her

coming into light. In that case, I may yet have an opportunity

of witnessing a personal combat between two queens.

August 8. 8 o’clock a. m. The young queen is hatched ;

but shortdived has been her enjoyment of liberty, and, from all

appearances, as short-lived will be heY existence; Like her pre-

decessor, she is already in durance vilOj” about six inches dis-

tant from her cradle. A cluster of bees' has hemmed her in as

closely as possible, and only the lower half of her body is vi-

sible. She is making painful struggles to ei^tricate her head

and shoulders, and emitting the same dolorous sound as the

former* captive. In all probability she will experience the same

fate. The reigning queen is very busy laying eggs, within

an inch or two of the prisoner, but goes about her business

with as much unconcern as if she knew that her subjects would

of themselves soon rid her of this puny rival
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10 o’clock. As I anticipated, the fate of the young queen is

decided. Her body had dropped lifeless from the surrounding

circle to the bottom of the hive. It is considerably smaller in

girth than the reigning queen, but as long. Her belly, which

in a full grown one is of a dusky yellow, is in this rather of a

pale reddish cast. Her legs, like those of the rest of the royal

race, are of a dark orange colour, and her whole figure bears

the unequivocal stamp of royalty, though originally destined for

a plebeian station.

From this experiment, I am Warranted in drawing two con-

clusions. The first is. That those naturalists are correct, who

have asserted that the queen or mother-bee lays only two kinds

of eggs, those of drones and of workers; that the egg which

she lays in a royal cell, would, if deposited in a common one,

produce a working bee; and that the egg she lays in a common

cell, when hatched, can, by a peculiar mode of treatment, be

converted by the bees into a queen. This fact, though to this

day a matter of doubt, was ascertained years ago by our coun-

tryman Bonnar, whose acuteness led him to the very verge of

the greatest discoveries that have yet been made in the natural

history of bees.

The second conclusion I am authorised to draw from this ex-

periment, militates strongly against the opinion and observations

of Huber, on the combats of queens. Here were two cases, in

which one, at least, of these great personages had an opportuni-

ty of shewing her prowess; but she seemed to be not at all

blood-thirsty, and we must allow, that it is not consistent with

tlie welfare of an empire, for the occupier <of the throne to risk

her personal safety in combating the enemies of the state.

I have great confidence in the veracity of Huber, and am
satisfied he saw what he affirms, and that he saw it oftener than

once ; for otherwise he would not have spoken so decidedly on

the subject. My experiment, however, establishes the fact, that,

in some cases at least, the reigning queen leaves it entirely to the

working bees to despatch her rivals.

AppleGARTH Maxse, \
21st August 18S0. J
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Art. XXI.

—

Description an Appaj'utus for Restoring the

Actiofi of the Lungs. By Mr Johk Mueray, Lecturer on

-
' Chemistry. Communicated by the Author.

JEvERY person -who knows the fine movements of the lungs,

and their beautiful isochronism, will wonder that the can

in any case be efficient in restoring their action. The pressure on

the. chest, in the ex- pulsion ofthe air injected by this machine, is

as rude and unequal as the action of the bellows itself is variable,

directed, as it often is, by the error and. caprice of aii unskilful

hand ; and even the forces will at all times be balanced with diffi-

culty by the best directed efforts of the most dexterous operators.

We have only to look at those numerous unsuccessful cases,

which appeared so promising, to draw the painful conclusion,

that the instrument commonly used, is quite unfit for the pur-

pose, and that there still is a valuable desideratum to be accom-

plished.

Impressed with the magnitude of the subject, i have drawn

up the following description of an apparatus, which seems cal-

culated to supply the defect ; and I am happy to say, that it

has met with the decided approbation of such medical gentle-

men and mechanists as I have explained it to.

Description of S. LIL

A, is a cylinder, in which the piston-rod moves, having a solid

piston, and passing at top through a close collar of leather.

B, the piston-rod.

C, represents a cylinder of tiuj with a partition concentric with

it, which partition receives water (at o) heated to 98° Eahr.

(the animal temperature), et infra^ and of course raises the

air within the canister to the same temperature. 5, is a ca-

nal and stop-cock connecting the air cylinder with the pump,

and becoming the medium of supply. When asphyxia is

occasioned by carbonic acid gas, a few drops of ammonia in

the air-cylinder will be eminently serviceable, in the first

instance ; for unless this air be abstracted or neutralized,

we shall endeavour in vain to excite the suspended ener-



140 On an Apparatusfor Restoring the Action (f' the Lungs.

of the lungs ; and as a drop or two of ether might

be occasionally useful as a stimulant^ (since it appears that

a mixture of etherial vapour and atmospheric air produces

all the effects of nitrous oxide), it may be conveniently ap-

plied through this appendage.

D, is a bladder and stop-cock for the occasional administration

of oxygen or nitrous oxide.

E, is a flexible hose, similar to that in the common apparatus,

with a stop-cock to cut off or restore the communication at its

entering the larynx, and is a perforated tube, with a safe-

shield which closes the vent^ and that tube is maintained in

its place by this fixation of a ribbon round the head of the

victim of suspended animation.

Cy is a valve resembling the key of a flute, and operating similar-

ly ; for, by pressing the farther end of the lever, the aper-

ture is uncovered, and, by a spring, it recovers its wonted

place. It serves to empty the Cylinder occasionally, and^

prior to the re-supply of new air from the attached air-cy-

linder.

dy is a curved canal, uniting the space below the valve with that

above it, when the piston ascends to the dotted line g. is

a joint, by which the tube is made to slide into itself like the

tubes of a telescope, and thus regulate the size of the volume

of air for lungs of any required capacity.

^y is the button-valve, which is raised by the air escaping from

the lungs, and Ailing the space prepared by the ascending

piston ; and the same elevation of the valve uncovers the ori-

fice of the canal hy and the air rushes through it so soon as

the piston-rod mounts to gy and fills up the space which ob-

tains between the orifices at the dotted line g and the valve e.

From this description, the mode of using the apparatus must

be evident.
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Art. XXII.

—

Notice ofthe Progress ofthe Arctic Land Expe->.

dition under the command of Limtenant Franklin^ In a

Letter to Professor Jameson

[[Dear Sir, London, November 26. 1820.

Knowing the lively interest you take in the progress of geographi-
cal discovery, and having observed in the 1st volume of the Edin-
burgh Philosophical Journal a short account of the plan of the Arctic
Land Expedition, I use the liberty of transmitting to you an extract

from a journal dated Cumberland House, June 1. 1820, lately re-

ceived from Hudson's Bay, and which brings up the progress of

Lieutenant Franklin’s expedition to the 1 st of jJnne last. I re-

plain, &c.[J

jA^eter leaving York Fort, the expedition ascended HayeSj^

Steel, and Hill Rivers, which, with a series of small lakes, and

their connecting streams, form one continued line of water com-

munication to the Painted Stone, Over the low rock which has obr

tained this name, the boats were launched into a rivulet named

the Echemamis, which we descended till its junction with 4

branch of Nelson River, Proceeding up this branch, and pass-

ing through Play-green and Winnepeg lakes, they entered the

Saskatchewan, and navigated it as far as Cumberland House,

the wintering station of the expedition.

York Fort is situated on a point of alluvial land which sepa-

rates the mouths of Hayes and Nelson Rivers. Throughout the

whole length of Hayes River, the country has an uniform low,

flat, swampy appearance. The soil consists of decayed moss,

iirimediately under which there is a thick bed of tenacious bluish

clay, containing imbedded rolled stones. The stream continual-

ly encroaching upon some points, and depositing its spoils in

others, renders its banks alternately steep and shelving; but in

general, the bed of the river is scooped put in this clay to the

depth of thirty or forty feet. The plain above is covered with

stunted larches, poplars, alders, and willows. Hayes River is

formed by the junction of the Shammattwa and Steel Rivers ;

and the latter branch is in like manner produced by the union

^ Read before the Wernerian Society, December 1820.
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of Fox and Hill Rivers. During the ascent of Steel River^ the

banks gradually increase in height ; and in the lower part of

Hill River, they exceed 300 feet. These high clayey banks are

broken into conical hills by the deep ravines which open in-

to the river. The travellers had no opportunity of judging of

the nature of the interior ; but wherever the current had worn
away the bank, the section exhibited only the clay above men-
tioned.

About 90 miles' from the sea-shore, a ridge of primitive rocks

presented itself, crossing the bed of the river, and producing a

fall termed the Rocky Passage. Above this spot, the banks of

the Hill River gradually decrease in height, the channel conti-

nuing uniformly rocky, and at length the superincumbent clay

entirely disappears, leaving the rocks on the borders of the

etream either quite naked, or partially covered with soil, and

clothed with trees. Eight or nine miles above the rock-portage,

there is a small range of conical hills, the most remarkable of

which is termed the Hill, and gives the name to the river. It

is from 500 to 600 feet high. Above this hill, the shores were

low and rocky, but the woods concealed the interior from our

view. The rocks seem to be primitive ; and the flatness of the

country was ascribed to the abundance of the water, which,

filling the valleys, generally so deep in this formation, leaves

the summits of the ridges alone uncovered. Thirty-five lakes

are visible from the top of the Hill. No material variety in the

appearance of the land was observed before they arrived at the

Painted Stone ; and even after crossing into Nelson River, the

same species of rock was seen exposed.

At the entrance of Lake Winnipeg, an alluvial stratum

again covers the rocks to an unknown depth. It differs a little

from the clay through which Hayes River runs, in being of a

whiter colour, and probably in containing a considerable portion

of calcareous matter. Calcareous rocks make their appearance

in great abundance on the western side of Lake Winnipeg, the

whole country for at least 300 miles along the course of the Sus-

katchewan appearing to be composed solely of them. There is

a fine section of them at the Grand Rapid, near the mouth of the

river. At this place, the stream forces its way through a chasm

about 60 feet deep, the rocks on each side being disposed in thin
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strata, dipping to the northward at an angle of 10°. The rocks

yield readily to the conjoined actions of the water and the atmo-

sphere, and fall into the river in large cubical fragments, which

soon separate in the direction of the strata, into layers. The
prevailing colour of the stone is cream-yellow; and it appears

to contain a considerable portion of clay, as it adheres to the

tongue, when broken. It burns into a very white lime, but it

requires to be a long time exposed to the action of the fire. We
could not find any other rock- associated with this limestone, nor

could we discover any organic remains in the rocks in their na-

tive situation ; but some small fragments lying loose amongst

the soil, contained shells. The banks of the Saskatchewan, for

the distance above mentioned,' are low and swampy, but in many

places the limestone shews itself above the surface. It exhi-

bits a surprising uniformity of appearance.

During the winter, an excursion was made to Beaver Lake,

about 40' miles to the northward, and the rocks were still found

to be calcareous, but of a more crystalline texture, and varying

in the colour, and in the direction of the strata. On the bor-

ders of the lake, there are small hills and mural precipices of

both red and yellow limestone. There are many deep rents in

the rocks here, and the lake in some places is 15 fathoms deep.

To the southward of Cumberland House, there is a round-

backed hill, about 40 miles long, which the expedition had not

an opportunity of visiting. It is visible about 30 miles off, and

exhibits an even outline ; but we were told, that a near approach

shews it to be rugged. There are several springs at its base,

which afford a considerable quantity of salt

The river was traced about 240 miles above Cumberland

House to Carlton House. There the country is entirely

consisting of extensive sandy plains, and nearly destitute of wood.

These plains, about 200 feet above the present bed of the river,

appear to have been covered at no very distant date. From the

summit of the plain to the river, a regular gradation of three or

more banks may be traced, shewing the height at which the rU

ver has flowed at different periods. Amongst these banks, the

river shifts its bed continually, encroaching, on the one side, on

the deep bank of the plain, and forming low level points on the

opposite shore. The : older plains are dry and sandy, and pro-
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duce a short grass, which supports numerous herds of buffaloes.

But the newer deposites beneath the high bank, contain much
more vegetable matter, and are in general overgrown by willows

and poplars.

The plains do not extend far to the northward of the Saskatr

chewan, but they reach the base of the rocky mountains on the

westward ; and on the southward, their extent is very great.

About ten years ago, there were numerous small lakes in the

neighbourhood of Carlton ; but since that time, many of them

have dried up. The older people, too, repeat that the waters of

the Saskatchewan have been gradually diminishing. On the face

of some of the banks, there are many loose stones, precisely sir

milar to the calcareous rocks at the mouth of the river.

Near Edmonston House, about SOO miles above Carlton

House, several beds of coal are exposed, one of which was acci-

dentally set on fire some years ago, and still continues burning.

The commander of the expedition was on the 1st June still

occupied in preparing for the journey to the northward, the

journey to Carlton having absorbed much time.

Art. XXIII .—Notice of Captain Parry’s Voyage Disco-

very. By Professor Jameson. With a Chart of Captain

Parry’s Discoveries in the Arctic Seas.

The nfemorable voyages of Davis in the years 1585, 6, and

7 ; of Hudson in 1610; of Baffin in 1616; and of Fox, Ellis,

and Middleton, in succeeding periods, may be considered as the

principal' sources of the discoveries made in the countries to the

northward and westward of Cape Farewell, the most southern

point of West Greenland. The many considerable Sounds dis-

covered by these navigators in Baffin’s Bay and Hudson’s Bay,

have always been considered as objects of great geographical in-

terest ; and various circumstances have led to the opinion, that

some, if not all of them, communicate with the Polar Sea, thus

affording a hope of their leading to the discovery of the long-

sought for North-West Passage around the northern coasts of

America, through Behring’s Strait, into the Great South Sea.

Mr Ellis, in his interesting work, entitled, A Voyage to Hud-

son’s Bay,” infers from the following, amongst other circum-
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stances, that a passage leads through some of the Sounds on

the north side of Hudson’s Bay into the Polar Sea; that in

inland seas, having but small outlets, there is little or no tide

;

that in such places, what tide there is, rises highest in the inlet,

where the sea is narrowest, and becomes less and less consider-

able, in proportion as the sea enlarges within ; that the highest

tides, in such situations, are occasioned by winds blowing into

the inland sea, in the direction of its strait, communicating with

the main ocean, or in the direction of the course of the tide on

the exterior coast ; and that the time of high-water is soonest at

places near the entrance of the inland sea, and progressively later

in other situations, according to their distance from the strait

through which the tide flows. These facts he derives from ob-

servations on the winds and tides in the Baltic, Mediterranean,

and other inland seas. From the application of these principles,

Ellis proceeds to shew, that every circumstance with regard to

the tides in Hudson’s Bay, is different from what would take

place in an inland sea ; and then concludes, that Hudson’s Bay
is not such a sea, but has some opening which communicates

with the Frozen Ocean on the north-west. Just within the en^

trance of Hudson’s Strait, at Cary Swan’s Nest, the tide was

found by Captain Fox to rise but six feet ; whereas on the west

side of the bay, where, from the great expansion of the waters,

the tide, according to theory, ought to have been scarcely percep-

tible, it rises in different places ten, thirteen, and seventeen feet.

The flood-tide on the west side of Hudson’s Bay flows towards the

south ; and the time of high-water is soonest the farthest towards

the north ; both of which circumstances, supposing Hudson’s

Bay to be an inland sea, with only one entrance from the east,

should, Ellis conceives, according to the doctrine of tides, have

been just the contrary. And, lastly, the highest tides on both

sides of Hudson’s Bay, are produced by north and north-west

winds ; whereas, were it an inland sea, it is clear, that east or

south-east winds, blowing directly through the strait, or in the

direction of the flood-tide without, would produce the highest

tides. Hence he concludes, that the tide of flood flows into

Hudson’s Bay, through some other entrance than that called

Hudson’s Strait ; not from Baffin’s Bay either, because the tid^

VOL. TV. TvIO. 7. JANUARY 18S1. K
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is there inconsiderable^ but from the north-west or the Icy Sea

;

by which conclusion all the difficulties with regard to the tides

are easily solved This reasoning is so satisfactory, as to leave

little doubt on our mind, that some of the inlets on the north

coast of Hudsoifs Bay, particularly that named Repulse Bay,

and another to the eastward of it, lead into the Polar Sea. The
exploration of these inlets will, we hope, be again attempted, if

it should not previously be accomplished by Lieutenant Frank-

lin’s expedition in its course eastward.

The opinion of geographers that West Greenland is probably

an island, and that therefore Baffin’s Bay communicates with

the Arctic Ocean through some of its Sounds, is founded on a

variety of circumstances, of which the following may be enume-

rated. 1. The existence of a current
.
setting from the north.

% The floating of icebergs and of drift-wood to the southward

by this current. 3. The fact of whales wounded in the sea

around Spitzbergen having been caught in Davis’ Strait. 4.

and lastly, The insular position of the land, as represented on

skins by the native inhabitants of the country. These, and

many other facts of the same description that might be stated,

warranted geographers in their conclusions, that Baffin’s Bay
was not shut up to the north and west by continuous land ; but,

on the contrary, was connected with the Polar Sea by Sounds,

and excited a strong desire that an opportunity might be offer-

ed, of enabling navigators to examine these openings with greater

care than had hitherto been the case. Accordingly, the Admi-

ralty fitted out an expedition for Baffin’s Bay, placed it under the

command of Captain Boss and Lieutenant Parry, and instructed

them to endeavour, if possible, to make a passage from the Bay

through some of the Sounds into the Polar Sea, and from thence

to proceed onwards to the South Sea, through Behring’s Strait
-f*.

Of this expedition, an account has been already laid before our

readers in the 1st volume of this Journal, from which it appears,

* Vide Scoi-seby’s Arctic Regions^ and Ellis’s Voyage to Hudson's Bay.

*{ Mr Barrow, the celebrated geographer and traveller, to whom the scientific

world is under so many obligations, was, we understand, the person who first con-

ceived the plan of this and also of the recent Arctic Expedition, and who, by his

enlightened views and indefatigable zeal and activity, contributed most materially

to the final adoption and execution of these memorable enterprizes.
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that, from various untoward circumstances, several of the Sounds

had not been thoroughly examined ; and that although much

important information resulted from Captain Ross’s investiga-

/ tion, still the grand object of the expedition remained unaccom-

plished. The learned all over Europe now took a great inte-

rest in the solution of this problem, in regard to the passage

from Baffin’s Bay into the Polar Sea, and the enlightened go-

vernment of this country having the same feelings immediately

Ordered another expedition to be prepared.

Two vessels, the Hecla and Griper % were selected and pro-

vided with every comfort and convenience for the crews, who, it

was supposed, might be obliged to winter in the polar regions.

The command was given to Lieutenant (now Captain) Parry, a

young, active, fearless, intelligent, and accomplished officer, who

tras accompanied by Messrs Liddon, Beechy, and other officers,

admirably fitted for the bold and dangerous enterprize on which

they were about to embark. They were furnished with the best in-

struments for astronomical, meteorological, hydrographical, and

magnetical observations ; and, we doubt not, were also amply

provided with every means for collecting and preserving various

objects of natural history. Meteorologists expected from this

expedition numerous important details in regard to the climates

of regions hitherto but rarely visited, or which had not before

been seen by any civilized beings ; and philosophers paused in

their speculations and calculations in regard to the magnetic

poles and meridians, until the results of the various and im-

portant observations on the magnetism of the earth, which

were to be made in regions where both theory and former ex-

perience had placed so many of the most interesting and import-

ant magnetical phenomena, should be made known. The hy-

drographer, too, anticipated the confirmation of many specula-

tive views, and numerous additional facts in regard to the wa-

K 2

* As the ships of this successful expedition have only but just returned, very

little is kno'u’^n in regard to their discoveries and observations, and therefore we once

intended delaying the insertion of any notice of it in our present Number. But the

wish of the public for some account, however imperfect, of the discoveries made by

Captain Parry, is, we find, so pressing, that we have been induced to collect, fron^

various sources, many of the particulars in this relation.
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ters of the arctic regions ; while the natural historian, embracing

in his science all the varied productions of the animal, vegetable,

and mineral kingdoms, felt an intense interest in the success of

an enterprize, which, under fortunate circumstances of time and

weather, he was confident would throw so much light, not only

on the geographical and physical distribution of organized be-

ings, but on the geognostical structure of unknown regions, and

which was to furnish him with new views of arctic nature. And
geographers, although confident that the passage into the Polar

Sea was about to be effected, and that the expedition under

Lieutenant Parry was to contribute in an eminent degree to our

knowledge of the various forms and distributions of the polar

lands, yet never entertained the visionary and vulgar fancy of a

commercial passage into the South Sea.

All the preparations being finished, the ships took their de-

parture from England on the 11th of May 1819. They reach-

ed Cape Farewell on the 14th of the succeeding June. On the

SOth of June, the ships were in Lat. 64° N. : on the 26th of June,

they were beset with the ice, and, after having endeavoured, but

in vain, to urge their way, were at last glad to get back again.

Having reached the Lat. of 74° N., they determined to force

a passage through the barrier of ice, which they found to be

80 miles broad. Having succeeded in this, they reached Pos-

session Bay on the 31st of July, where they landed in a rug-

ged country, composed of granite, gneiss, and other primi-

tive rocks; and on the 18th of August, entered in safety

Sir James Lancaster’s Sound, a position now become so dis-

tinguished in geography, where they found the same open sea

which had been described in the account of the former expedi-

tion. They advanced to Long. 89° W. meeting with but little

obstruction from the ice ; and in Long. 90° W. discovered two

considerable isles, named, in honour of Prince Leopold, Leopold's

Isles. But at this point, their progress westward was interrupt-

ed by a strong barrier of ice, extending quite across from these

islands to the north coast of what Captain Parry has named

Barroxds Strait. Being thus arrested by the ice, and forced to

alter their course, they now entered a great inlet, of 14 leagues

in breadth, which they found extending to the southward.

They sailed along its eastern side, landed in different points.
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and in some places met with rocks of that kind of limestone nam-

ed Stinkstone^ from the peculiarly fetid odour it exhales when

pounded. The middle and western part of this inlet, named

Prince Regenfs Inlets was blocked up with ice as far as

Lat 71° N. when their further progress southward also was

found to be impossible, by reason of the ice On their return

to Barrow’s Strait, it was found that the barrier of ice extending

across from Leopold’s Isles to the north coast, had broken up,

so that now the ships were enabled to pursue their course west-

wards. Having reached Long. 92° W., they found the land on

the north side of the Strait, which had been continuous from

the entrance of Sir James Lancaster’s Sound, interrupted by a

great inlet. Land, however, was still seen to the westward, and

the expedition continued its course in that direction. In doing

so, the ships passed twelve large islands, which were named
the Islands of New Georgia^ in honour of his Majesty, and

all of them were apparently more or less surrounded with ice

;

from which circumstance, partial detentions were unavoidable,

and their course ran in a sort of zig-zag style, from Lat. 74° N.

to Lat. 75° N. They landed on several points on the north side

of Barrow’s Strait, and found in different places extensive forma-

tions of limestone, some of the varieties being white marble,

others of a duller aspect, and containing petrifactions of madre-

pores, and other similar animal marine productions, now found

only in a living state in seas far to the south, principally in the

ocean between the tropics. They landed also on an island,

which was named Byam Martiros Island. Here they met with

various rocks of the primitive class, as gneiss, granite, and a va-

riety of talc-slate, with numerous interspersed scales of brown

mica. Resting on these older rocks, various newer rocks of the

secondary class were met with, such as sandstone, clay ironstone,

and stinkstone. The sandstone is white, principally composed

of grains of transparent quartz, with a few scales of silver-white

mica. Sometimes the ironstone is imbedded in the sandstone,

and occasionally the sandstone is much impregnated with iron-

pyrites, and in some masses was ironshot. The stinkstone

was of the same description as that found in Prince Regent’s

* In Prince Regent’s Inlet, whales were found to be very abundant.
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Inlet. Specimens of madrepores, slightly mineralized, were

picked up, and these probably were derived from some neigh-

bouring beds of limestone, or were connected with the stink-

stone.

On the 4th of September they were in Long. 110° W. ; and

here they discovered an island, which appeared to be larger

than any that had hitherto been seen, and which was named

Melville Island, in honour of the First Lord of the Admiralty.

This island extends from Long. 106° W. to 114° W. On the

8th of September, the ships reached 11S° W., and were inclosed

for several days in the ice. Winter was now fast approaching

;

the ice was rapidly increasing, and violent north-westerly gales

kept it in a constant and dangerous state of agitation.

These circumstances, of course rendered the njavigation very

difficult, and began to endanger the safety of the ships. Our

brave countrymen, however, continued to contend with these diffi-

(culties till the 22d of September, when it was evident to all that

farther navigation was at an end for the season ; and therefore

prudence dictated their retreat to a secure haven for the arctic

winter. For this purpose, they returned eastward, and found

a harbour in Melville Island. But the ice had already formed

nearly a foot thick, and therefore the crews were forced to cut a

passage for three miles through it. The S8th September, in

short, had arrived before they were fixed in their winter quar?

ters, in five fathoms water, and within about SOO yards from the

shore. The latitude of this harbour, named Winter Harhovnr,

is 74° N. and Long. 111° W. Flitherto, they had never lost

sight of a continuous barrier of ice to the southward; that is, from

West Long. 90° to the extreme point of Melville Island^.

Every thing was soon made ready for the formidable winter of

these regions. The decks were covered with a housing composed

of boards and sail-cloth, and pipes were passed in various direc-

tions around thevessel for conveying heated air. The thermometer

was below the zero of Fahrenheit’s scale, when the expedition

entered Winter Harhour, The sun entirely disappeared orp

the Wth of November, In the month of November, the spirit

* It would appear from the reports of the officers, that the expedition was

within a short distance of one of the magnetic poles.
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of wine thermometer was 50° below zero ; and in February,

the coldest month of these regions, the spirit of wine ther-

mometer pointed to the 54° and 55° below zero; and we

have been told that the mean temperature for twelve months,

was found to be about 1|° to 2° below zero. During these

intense colds, the crews felt but little inconvenience, so long

as they remained under the housing of the ships; but when

the atmosphere was agitated by gales of wind, then the cold

became tremendous, and every one was forced to seek shelter

below. Scarcely any accident occurred from exposure to

cold ; while the constant and regular exercise, which formed a

necessary part of the duty of the crews, kept every one lively,

active, and free from disease. One death only took place during

the expedition^ and that was in the case of an individual who had

contracted the disease of which he died before he left England.

When the sun had its greatest southern declination, a light

was still perceptible at noon in the southern horizon, affording suf-

ficient light to read a book with difficulty. The day was like

the fine clear evening of winter in our climate. The stars

shone with great brilliancy, ^nd when the moon appeared in

the firmament, she shone with uncommon splendour. The po-

lar lights frequently made their appearance, and were generally

of a yellowish-grey colour, sometimes green, but rarely red,

and most commonly situated in the south-west. Their lustre

was not particularly striking, no noise was heard to proceed

from them, and the magnetic needle did not appear to be affect-

ed by their presence.

The sun reappeared op the Sd of February, after an ab-

sence of eighty-three days, and his first rays were hailed from

the mast-head. In April, ^^some partial symptoms of thaw ap-

peared. By the end of May regular thaw commenced. Near-

ly about this time. Captain Parry, with a party of his officers

and men, crossed Melville Island, and reached the sea on the

opposite side, in Liddon’s Gulph, in Latitude 75° N. Hero

they discovered several other islands, one of which was named

Sabine Island, in honour of Captain Sabine, one of the officers

of the Expedition : They were fourteen days absent, during

which time many interesting observations were made, and nume-

rous specimens, illustrative of the natural history of the island^
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were collected. It is reported, that the skeleton of an immense

whale was found some miles from the sea-shore. The Yocks in

the island appear to be partly primitive, partly secondary, and

in various places there were considerable alluvial formations.

The primitive rocks were red granite, sometimes passing into

gneiss
:
gneiss, some varieties of which contained red garnets

and minute crystals, apparently of hyacinth : milk-quartz, with

intermixed grains of red felspar ; and hornblende rock, with

coarse serpentine, were observed in different quarters. On the

shores of Liddon’s Gulph the red granite was found to abound

with pistacite. Of the secondary rocks the most frequent was

grey sandstone, which we were told was the most abundant

rock in the island. It is principally composed of quartz, with

fine scales of mica, and sometimes contains portions of brown-

coal, and ironstone, and also vegetable impressions. In one spe-

cimen the impression was of a species of the fossil genus, Le-

pidodendron of Sternberg, Palmacites ofSchlotheim *, and is one

of those tropical looking trees of the palm tribe, frequently met ^

with in our coal-fields. From this fact, and others already men-

tioned, it appears that the rock^s of the new discovered lands

contain, and not unfrequently, fossil remains of genera of ani-

mals and vegetables, that now no longer occur in a living

state, but in the warmer parts of the temperate zones, or in

the tropical regions. Along with the sandstone were found

masses of brown-coal, containing mineral pitch ; and we were

informed that compact grey limestone, generally containing in-

termixed calcareous spar, was very abundant.

From the few specimens of the mineral productions of the

newly discovered lands we have had an opportunity of see-

ing, and the accounts we received, it appears, that, in their

nature and arrangement, they do not differ from those met

with in the old world, thus shewing, that primitive and secon-
'

dary rocks in all great tracts of country, have every where

the same general characters and arrangement. The hills in

Melville Island are not very high, and we understand that,

* Versuch einer Geognostisch-botanischer Darstellung der Flora der Vdrwelt,

von Grafen Kaspar Sternberg. Leipzig 1820—Die Petrefactenkunde auf ihren

jetzigen Standpunkte, von Baron von Schlotheim. Gotha, 1820.
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from the entrance of Lancaster Sound to Melville Island, the

land became gradually lower and less rugged, till, from lofty

and peaked summits, it became gently undulated. *

Vegetables of various descriptions were collected on Melville

Island, and we observed in a small collection, specimens of

twenty-two different genera, of which the following is a partial list.

1. Festuca?? 14. Draba alpina

2. Koeleria of Persoon. alpina certainly.

3. Arundo capitatundL, Smith. stellata^ Fl.Dan. 1. 142.

Scheuchzeri of Persoon. the nivalis of Wil*'

4. Rumex digynus. denow.

5. Andromeda tetragona. 15. Cochlearia.

6. Silene. l6. Iberis.^^?

7. Saxifraga petraea. Iheris ?

bulbifera, Fb Dan. 17- Astragalus.

T. S90. 18. Salix;, several species.

8. Cerastium. 19* Silene.

9. Potentilla. 20. Rhodiola rosea.

10. Dryas integrifolia of Persoon. 21. Fontinalis squamosa,

11. Papaver nudicaule. 22. Lichen nivalis.

12. Ranunculus nivalis. Lichen ?

13. Pedicularis hirsuta.

Vegetation was marvellously rapid, and some seeds brought

from England, planted in Melville Island, were soon above

ground. Shells of different kinds, various crustaceons animals,

and many of the smaller corals and coralines were collected on the

shores of this island. Few fishes were seen during the expedition

j

but considerable variety of the feathered tribe, and, amongst

others, the owl, ptarmigan, arctic gull, glaucous gull, and that

beautiful species, the king-duck, were killed in Melville Island.

In the same quarter, we are informed, that the bear, arctic fox,

hare, musk-ox, wolf and rein-deer, were not uncommon, and

that a species of mouse was observed to change its fur from

a brown to a pure white colour. No natives were met with in

any of the newly discovered lands, but in Melville Island re*

mains of huts were noticed by Mr Fisher, the assistant surgeon

of the Hecla, and some others of the party who accompanied

Captain Parry across the island.

On the return of the party, the ice in Winter Harbour was

rapidly dissolving, and by the end of July it had entirely dis*

appeared. Yet the ships were still blocked up by the exterior

ice. It was not until the 30th that the outside it;e began to
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crack; on tho 31st of July, it moved off very gently, and re-

leased the crew from their winter prison, where they had been

shut up for 310 days. Capt. Parry, in his official communication

to John Wilson Croker, Esq. Secretary of the Admiralty, says,

He proceeded to the westward immediately on the breaking up
of the ice at the commencement of the present season, the ships

being in perfect condition, the officers and men in excellent

health, and with every prospect of the final accomplishment of

our enterprise. At the south-west end of Melville Island,

however, the quantity and magnitude of the ice was found to

increase so much, that for sixteen days (being above one-third

of the whole navigable season in that part of the polar sea,)

it was found impossible to penetrate to the westward beyond

the meridian of 113° 47' west. In order, therefore, that no

time might be lost, I determined to try what could be done in

a more southern latitude, and for that purpose ran back along

the edge of the ice, which had hitherto formed a continuous

barrier to the south of us, in order to look out for any opening

which might favour the plan I had in view : in this endeavour

I was also disappointed, and the season being so far advanced

as to make it a matter of question whether, with the remaining

resources, the object of the enterprise could now be persevered

in with any hope of success, I consulted the principal officers

of the expedition, who were unanimously of opinion that no-

thing more could be done, and that it was on that account advis-

able to return to England, In this opinion, it was impossible

for me, under existing circumstances, not to concur, and I

trust that the detailed account of our proceedings, which I shall

shortly have the honour to lay before their Lordships, will

prove highly satisfactory, and that though our exertions have

not been crowned with complete success, they will not be found

discreditable to the naval honour of our country

^ Throughout the year, as we are informed, the wind blows almost constantly

either from the north, or from northern points of the compass, in the sea discover-

ed by Parry. As soon as the heat of the sun becomes powerful, the ice is released

from the northern coasts, and driven towards the south. Thus, instead of the sou-

thern sides of bays, straits, and seas, affording open sea, it actually happens,

that the openings exist on the northern sides, where prevailing north winds de-

tach the frozen mass from the shore, and blowing it off, leave a passage between
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For the urgent and satisfactory reasons just stated, the fur-

ther progress of the expedition was put an end to for the present,

and although land was seen to the south-west in Longitude 118°,

no accurate opinion could be formed as to its nature or extent.

It is, we observe, named in the copy of the Admiralty Chart,

engraved for this number of the Journal, Baiiks Land^ in

honour, we presume, of the late illustrious President of the

Royal Society.

The expedition now returned eastward through the Polar

Sea and Barrow's Straits, into Sir James Lancaster's Sound,

thence into Baffin's Bay, and, by the usual track homewards,

arrived in safety, and the crew in perfect health, in England,

during the course of the month of November.

Science will, we have no doubt, profit much by this expe-

dition, and although it was locked up for the greater part of the

time in ice, and enveloped in darkness, yet great activity and

skill in a totally new field could not be employed but in a man-

ner most advantageous to the high interests of philosophy.

We have heard many interesting reports of the meteorological

and magnetical observations, and the geographer must already

see that the way to the Polar Sea has been discovered^—^that

Prince Regent's Inlet is very probably one of the passages to

Hudson’s Bay from the Polar Sea,^that the west side of Baf-

fin's Bay and Davis’ Straits are bounded, not by the mainland

of America, but more likely by a chain of islands,—^that West

Greenland itself is not a portion of the Continent of America,

but a great island,—-that the north coast of the Continent of

America exten4s from Icy Cape by the sea of Hearne, down

to Repulse Bay, or some other inlet, into Hudson's Bay ; an’d

that to the north of this line of coast lie the islands discovered

by the expedition, and probably many others, whose exami-

nation is reserved for future navigators, who may follow the

tr^ck of Parry and his intrepid companions.

the ice and the land. On their return up Barrow’s Strait and Lancaster’s Sound,

the expedition reaped the benefit of this discovery, sailing on the north side, while,

the south side was blocked up. From Hearne and Mackenzie having reported an

open sea on the north coast of America, we would be inclined to suppose, that the

heat of the American land loosens the ice, and that, by the prevalence of southerly

winds, it is blown off the land, and driven northward, where it is dispersed by cur^

rents.
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Art. XXIV.

—

On the existence of two Burning Volcanoes ifi

Central Tarta/ry

M. Louis Cordier, an eminent French mineralogist, having

applied to M. Abel Remusat, well known by his acquirements

in Oriental literature, for some information respecting the sal-

ammoniac, in which the Kalmucks carry on a great trade in dif-

ferent parts ofAsia, the latter was led to consult the Japanese edi-

tion of the Chinese Encyclopaedia. In this work, which contains

details respecting the productions, the arts and the geography of

Eastern Asia, he found the following curious passage : “The
salt called by the Chinese Nao-cha, and also salt of Tartary

^

and volatile salt,^ is obtained from two mountains of Central

Tartary. The one is the volcano of Tourfan “j”, which has gi-

ven to that town, (or rather to a town situated two leagues from

Tourfan,) the name of Ho-Tcheou^ or the Town qf Fire.

The other is the White Mountain, in the country of Bisch-Ba-

likhj. These two mountains eject continually flames and smoke.

There are cavities in them, where they collect a green fluid,

which, when evaporated, is changed into a salt, which is Nao~

cha. It is collected by the people of the country, who use it in

the preparation of leather.

“ With respect to the mountain of Tourfan, a column of smoke

is seen constantly issuing from it, and the smoke is replaced in

the evening by a flame similar to that of a torch. The birds

and other animals which are illuminated by it appear of a red

colour. This mountain is called the Mountain of Fire. In

order to seek the Nao-cha, the people put on sabots, as soles of

leather would be speedily burned.

“ The people of the country collect all the mother waters,

which they boil, and from which they extract sal-ammoniac, in

the form of cakes, similar to those of common salt. The whitest,

* Abridged and Translated from the Annales des Mines^ tom. v. p. 135.

Situated in East Long. 89° 31' and North Lat. 43° 30' according to P.

Gaubil.

^ A Town situated on the River Hi, to the S.W. of the Lake of Balgasch,

which the Chinese also caH the Warm Sea. According to P. Gaubil, the latitude

of the Lake of Balgasch is 46° and its Long. 78° 31 ' East.
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Nao-chay is reckoned the best. This salt is of a very penetra-

ting nature. It is kept suspended in a stove above the fire, in

order to dry it, and ginger is then added, for the purpose of pre-

serving it. When exposed to the cold, or to humidity, it deli-

quesces and is lost.”

M. Remusat has remarked, that there are still several other

places where the Chinese place volcanoes, of which Europeans

have no precise knowledge.

The existence of two volcanoes, at the distance of 400 leagues

from the Caspian Sea, which is the nearest to them, is consider-

ed by M. Cordier as a fact very interesting in a geological point

of view. He regards the fact as unquestionable, and supports

this opinion by shewing, that sal-ammoniac is almost always ^ a

product of art, unless when it is obtained from volcanoes ; and

is not a native salt in any country. He mentions, that, accord-

ing to Ferrara, the lava ejected from iEtna in 1635 furnished

considerable quantities; and that, according to Boccone and

Borelli, the eruption of 1669 furnished prodigious quantities of

this salt, which were embarked for different parts of Italy. In

modern times, M. Ferrara found it abundantly in the lava of

1763. In 1780, more than 1000 pounds were collected. The
lava of 1792 yielded a little ; and that of 1811 gave as much

as to supply all the manufactories and apothecaries’ shops in Si-

cily. Sal-ammoniac is also exhaled unceasingly from the Sol-

fatara of Pozzuola, and one of the great apertures of it has been

wrought for several years, for the purpose of extracting the sal-

ammoniac

•[*

*.

M. Cordier terminates his observations by remarking, that

the discovery of M. Abel Remusat gives a finishing blow to

that hypothesis, which had for its object to explain all the vol-

canic phenomena by the filtration of the waters of the ocean in-

to subterraneous cavities containing burning materials, which

serve as fuel for volcanic eruptions.”

* That which comes from Egypt is obtained from the soot which covers the

subterranean huts of the inhabitants.

*1* See Brejslak’s Voyages Pkys. et Lithologique dans la Campanle, vol. ii. p. 69.
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AitT. XXV .—On Sounds inaudible by certain Ears*, By
William Hyde Wollaston, M. D. F. R. S.

It is not my intention to occupy the time of this Society,

with the consideration of that mere general dullness to the im-

pression of all kinds of sound which constitutes ordinary deaf-

ness, but to request its attention to certain peculiarities that I

have observed with respect to partial insensibility in different

states of the ear, and in different individuals ; for I have found

that an ear, which would be considered as perfect with regard

to the generality of sounds, may, at the same time, be complete-

ly insensible to such as are at one or the other extremity of the

scale of musical notes, the hearing or not hearing of which seems

to depend wholly on the pitch or frequency of vibration consti-

tuting the note, and not upon the intensity or loudness of the

noise.

Indeed, although persons labouring under common deafness

have an imperfect perception of all sounds, the degree of indis-

tinctness of different sounds is commonly not the same ; for it

will be found upon examination, that they usually hear sharp

sounds much better than low ones ; they distinguish the voices

of women and children better than the deeper tones in which

men commonly speak ; and it may be remarked, that the gene-

rality of persons accustomed to speak to those who are deaf,

seem practically aware of this difference, and, even without re-

flecting tq)on the motives which guide them, acquire a habit of

speaking to deaf persons in a shriller tone of voice, as a method

by which they succeed in making them hear more effectually

than by merely speaking louder.

In elucidation of this state of hearing, which casually occurs

as a malady, I have observed, that other ear& may for a time be

reduced to the same condition of insensibility to low sounds. I

was originally led to this observation, in endeavouring to inves-

tigate the cause of deafness in a friend, by trial of different

modes of closing, or otherwise lessening the sensibility ofmy own

* From the Philosophical Transactions for 1820, part ii. p. 306.— 314» As

this valuable paper is incapable of abridgment, we have presented it to our readers

in its entire state.

3
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ears. I remarked, that when the mouth and nose are shut, the

tympanum may be so exhausted by a forcible attempt to take

breath by expansion of the chest, that the pressure of the exter-

nal air is strongly felt upon the membrana tympani, and that, in

this state of tension from external pressure, the ear becomes in-

sensible to grave tones, without losing in any degree the percep-

tion of sharper sounds.

The state to which the ear is thus reduced by exhaustion,

may even be preserved for a certain time, without the continued

effort of inspiration, and without even stopping the breath, since,

by sudden cessation of the effort, the internal passage to tlie ear

becomes closed by the flexibility of the Eustachian tube, which

acts as a valve, and prevents the return of air into the tympa-

num. As the defect thus occasioned is voluntary, so also is the

remedy ; for the unpleasant sensation of pressure on the drum,

and the partial deafness which accompanies it, may at any in-

stant be removed by the act of swallowing, which opens the tube,

and by allowing the air to enter, restores the equilibrium of pres-

sure necessary to the due performance of the functions of the

ear.

In my endeavours to ascertain the extent to which this kind

of deafness may be carried, some doubt has arisen, from the dif-

ficulty of finding sounds sufficiently pure for the purpose. The
sounds of stringed instruments are in this respect defective ; for

unless the notes produced are free from any intermixture of

their sharper chords, some degree of deception is very liable to

occur in the estimate of the lowest note really heard. I can,

nevertheless, with considerable confidence, say, that my own ears

may be rendered insensible to all sounds below F marked by

the base cliff. But as 1 have been in the habit of making the

experiment frequently, it is probable that other persons who may
be inclined to repeat it, will not with equal facility effect so high

a degree of exhaustion as 1 have done. To a moderate extent

the experiment is not difficult, and well worth making. The ef-

fect is singularly striking, and may aptly be compared to the

mechanical separation of larger and smaller bodies by a sieve.

If I strike the table before me with the end of my finger, tfie

whole board sounds with a deep dull note. If I strike it with

my nail, there is also at the same time a sharp sound produced
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by quicker vibrations of parts around the point of contact.

When the ear is exhausted it hears only the latter sound, with-

out perceiving in any degree the deeper note of the whole table.

In the same manner, in listening to the sound of a carriage, the

deeper rumbling noise of the body is 'no longer heard by an ex-

hausted ear ; but the rattle of a chain or loose screw remains at

least as audible as before exhaustion.

Although I cannot propose such an experiment as a means of

improving the effect of good music, yet, as a source of amuse-

ment even from a defective performance, I have occasionally

tried it at a concert with singular effect ; since none of the sharp-

er sounds are lost, but by the suppression of a great mass of

louder sounds, the shriller ones are so much the more distinctly

perceived, even to the rattling of the keys of a bad instrument,

or scraping of catgut unskilfully touched.

Those who attempt exhaustion of the ear for the first time,

rarely have any difficulty in making themselves sensible of ex-

ternal pressure on the tympanum ; but it is not easy at first to

relax the effort of inspiration with sufficient suddenness to close

the Eustachian tube, and thus maintain the exhaustion ; neither

is it very easy to refrain long together from swallowing the sali-

va, which instantly puts an end to the experiment.

I may here remark, that this state of excessive tension of the

tympanum is sometimes produced by sudden increase of exter-

nal pressure, as well as by decrease of that within, as is often felt

in the diving-bell as soon as it touches the water ; the pressure

of which upon the included air closes the Eustachian tube, and,

in proportion to the descent, occasions a degree of tension on

the tympanum, that becomes distressing to persons who have

not learned to obviate this inconvenience. Those who are ac-

customed to descend, probably acquire the art of opening the

Eustachian tube by swallowing, or incipient yawning, as soon as

the divinff-bell touches the water.
9

.

It seems highly probable, that in the state of artificial tension

thus produced, a corresponding deafness to low tones is occa-

sioned ; but, as I never have been in that situation, I have not

bad an opportunity of ascertaining this point by direct experi-

ment.
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III the natural healthy state of the human ear, there does not

seem to be any strict limit to our power of discerning Jow sounds.

In listening to those pulsatory vibrations of the air of which

sound consists, if they become less and less frequent, we may
doubt at what point tones suited to produce any musical effect

terminate
;
yet all persons but those whose organs are palpably

defective, continue sensible of vibratory motion, until it becomes

a mere tremor, which mav be felt and even almost counted.

On the contrary, if we turn our attention to the opposite ex-

tremity of the scale of audible sounds, and, with a series of pipes

exceeding each other in sharpness, if we examine the effects of

them successively upon the ears of any considerable number of

persons, we shall find (even within the range of those tones

which are produced for their musical effects) a very distinct and

striking differetice between the powers of different individuals,

whose organs of hearing are in other respects perfect, and shall

have reason to infer, that human hearing in general is more con-

fined, than has been supposed with regard to its perception of

very acute sounds, and has probably, in every instance, some

definite limit, at no great distance beyond the sounds ordinarily

heard.

It is now some years since I first had occasion to notice this

species of partial deafness, which I at that time supposed to be

peculiar to the individual in whom I observed it. While I Was

endeavouring to estimate the pitch of certain sharp sounds, I

remarked in one of my friends a total insensibility to the sound of

a small organ pipe, which, in respect to acuteness, was far with-

in the limits of my own hearing, as well as of others of our ac-

quaintance. By subsequent examination, we found that his

sense of hearing terminated at a note four octaves above the

middle E of the piano-forte. This note he seemed to hear ra-

ther imperfectly, but he could not hear the F next above it, al-

though his hearing is in other respects as perfect, and his per-

ception of musical pitch as correct as that of any ordinary ears.

The casual observation of* this peculiarity in the organ of

hearing, soon brought to my recollection a similar incapacity in

a near relation of my own, whom I very well remember to have

said, when I was a boy, that she never could hear the chirping

VOL. IV. NOrf 7. JANUAllY 18^1. L
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that commonly occurs in hedges during a summer’s evening,

which I believe to be that of the gryllus campestris.

I have reason to think, that a sister of the person last alluded

to had the same peculiarity of hearing, although neither of

them were in any degree deaf to common sounds.

The next case which came to my knowledge was in some de-

gree more remarkable, in as much as the deafness in all proba-

bility extended a note or two lower than in the first instance.

This information is derived from two ladies of my acquaintance,

who agree that their father could never hear the chirping of the

common house-sparrow. This is the lowest limit to acute hear-

ing that I have met with, and I believe it to be extremely rare.

Deafness even to the chirping of the house-cricket, which is se-

veral notes higher, is not common. Inability to hear the pierc-

ing squeak of the bat seems not very rare, as I have met with

several instances of persons not aware of such a sound. The
chirping which I suppose to be that of the gryllus campestris,

appears to be rather higher than that of the bat, and according-

ly will approach the limit of a greater number of ears ; for, as

far as I am yet able to estimate, human hearing in general exr

tends but a few notes above this pitch. I cannot, however,

measure these sounds with precision ; for it is difficult to make

a pipe to sound such notes, and still more difficult to appreciate

the degree of their acuteness.

The chirping of the sparrow will vary somewhat in its pitch,

but seems to be about four octaves above E in the middle of the

piano-forte.

The note of the bat may be stated at a full octave higher than

the sparrow, and I believe that some insects may reach as far as

one octave more ; for there are sounds decidedly higher than

that of a small pipe one-fourth of an inch in length, which can-

not be far from six octaves above the middle E. irBut since this

pipe is at the limit of my own hearing, I cannot judge how
much the note to which I allude might exceed it in acuteness, as

my knowledge of the existence of this sound is derived wholly

from some youiig friends who were present, and heard a chirp-

ing, when I was not aware of any sound. I suppose it to have

been the cry of some species of gryllus, and I imagine it to dif.



imInaudibU by certain Ears

>

fer from the gryllus campestris, because I hav^ often heard the

cry of that insect perfectly.

From the numerous instances in which I hate now witnessed

the limit to acuteness of hearing, and from the distinct succes-

sion of steps that I might enumerate in the hearing of different

friends, as the result of various trials that I have made among

them, I am infclined to think, that at the limit of hearing, the

interval of a single note between two sounds, ipay be sufficient

to render the higher note inaudible, although the lower note is

heard distinctly.

The suddenness of the transition from perfect hearing to total

want of perception, occasions a degree of surprise, which renders

an experiment on this subject with a series of small pipes among

several persons rather amusing. It is curious to observe the

change of feeling manifested by various individuals of a party

in succession, as the sounds approach and pass the limits of their

hearing. Those who enjoy a temporary triumph, are often

compelled in their turn to acknowledge to how short a distance

their little superiority extends.

Though it has not yet occurred to nie to observe a limit to

the hearing of sharp Sound in any person under twenty years of

age, I am persuaded, by the account that I have received from

others, that the youngest ears are liable to the same kind of in-

sensibility. I have conversed with more than one person who

never heard ihe cricket or the bat, and it appears far more likely

that such sounds were always beyond their powers of percep-

tionj^ than that they never had been uttered in their presence.

The range of human hearing comprised between the lowest

notes of the organ and the highest known-cry of insects, includes

more than nine octaves, the whole of which are distinctly per-

ceptible by most ears, although the vibrations of a note at the

higher extreme are six or seven hundred fold more frequeat

than those which constitute the gravest audible sound.

Since there is nothing in the constitution of the atmosphere

to prevent the existence of vibrations incomparably more fre-

quent than any of which we are conscious, we may imagine that

animals like the grylli, whose powers appear to commence near-

ly where ours terminate, may have the faculty of hearing still

sharper sounds, which at present we do not know to exist ; and

nS
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that there may be other insects hearing nothing in common with

us, but endued with a power of exciting, and a sense that per-

ceives vibrations of the same nature indeed as those which con-

stitute our ordinary sounds, but so remote, that the animals who

perceive them may be said to possess another sense, agreeing

with our own solely in the medium by which it is excited, and

possibly wholly unaffected by those slower vibrations of which

we are sensible.

Akt. XXVI.

—

Description of a New Double Image Microme-

ter for Measuring the Diameter of Minute Celestial Objects.

By David Brewster, LL. D., F. R. S. Lond. & Ed. &c.

Every double image micrometer in which the angle is va-

ried by optical means, must consist of two separate parts, one of

which prpduces the duplication of the image, while the other va-

ries the magnifying power of the telescope, and thus separates

the two images, or causes them to approach, till an accurate

contact is obtained.

In the micrometer described by the Reverend Dr Pearson,

(see this Journal^ Vol. III. p. 189,-190.) the double image is

produced by a prism of rock-crystal placed between the first

eye-glass and the eye, and the variation of the angle is effected

by separating the lenses of which it consists. We do not know

what part of this instrument Dr Pearson claims as his own ; but

the variable eye-piece which he uses, was invented by me in

1805 ; and the prism of rock-crystal is the undoubted invention

of that ingenious and amiable man the late Abbe Rochon, who

used it both at the object-end of the telescope, in the middle of

the telescope, and at the eye-end of the instrument.

The objections to the eye-piece micrometer described by Dr
Pearson, may be ranked under three heads

:

1, The imperfectly crystallised state of quartz, which is ne-

ver perfectly homogeneous, and in which minute lines and veins

of different refractive powers may be always seen by proper pre-

cautions.
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% The difficulty of obtaining the exact sections of the crys-

tal that ar6 required, from the want of natural fractures to guide

the artist in his operations.

S. The imperfect achromatism of the eye-piece when the

moveable lens or lenses are placed in different positions.

4. The inferiority of achromatic to reflecting telescopes, for

examining minute luminous objects with high magnifying

powers.

We believe it is now universally admitted, both among astro-

nomers and opticians,, that the correction of colour by the best

achromatic telescopes, is too imperfect to allow them to be

brought into comparison with the fine reflecting telescopes now

made in England. For the ordinary purposes of astronomy,

the achromatic telescope possesses peculiar advantages ; but

when it is directed to minute double stars, to luminous points,

or to small planetary discs, its performance is inferior to that

of the reflecting telescope. For these reasons, a Gregorian

or Cassegrainian telescope is employed ; and the variation of

the magnifying power is produced in the manner which I have

described in my Treatise on new Philosophical Instruments,

namely, by separating the eye-piece from the great speculum,

atid procuring an adjustment by a motion of the small specu^

lum *.

Having thus obtained what I conceive to be the most perfect

of all methods of obtaining a variation of the angle,-^a method,

too, in which the performance of the telescope is in no respect in-

jured, we may apply it to the various contrivances which have

been invented for giving double images.

In adopting the principle of Rochon as one of the best, I

form the doubly refracting prism out of the colourless Topaz of
New Holland^ which is much freer from veins and imperfections

of crystallization than the purest rock-crystal, and has also the

advantage of a lower dispersive power. In certain sections of

the crystal, when we require only a very small separation of the

* It maybe proper to mention, that an oversight’ occurs in the investigation of

the hature of the scale of this micrometer, which the mathematical reader wHl

mediately discover.
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images^ we may preserve on two sides the natural surface of the

cleavage
j which I have often found to exceed the finest polish

that can be given by art.

When the prism is constructed, it may be made to form part

of the lens of the eye-piece next the eye, by cementing it to the

outer surface of that lens; or it may be placed between that

lens and the eye, as was done by Rochon and Dr Pearson,

where it will give a double image of all objects seen through

the telescope. The angular distance of these images being in-

variable for any given position of the eye-piece, they may be

brought into contact by a motion of* the eye-piece, to or from

the great mirror, according as they were previously overlapped

or separated.

Although we have proposed to follow Rochon in producing

the double image by a doubly refracting crystal, yet there are

other means of accomplishing this, which are well worth the at-

tention of the practical astronomer.

1. The double image may be produced by a small bisected

plane speculum, placed between the eye-lens and the eye, and

one of the halves may be made to move by a screw, not for the

purpose of bringing the images in contact, but in order to vary

the constant angle, according as it is wanted for large or small

discs.

% The duplication of the image may be effected by bisecting

the eye-lens, or by placing a bisected lens between the eye-lens

and the eye. We have now before us a bisected achromatic

lens, madeby Tulley, which produces the two images with very

unusual distinctness.

3. The two images may be formed by means of a slightly in-

clined face, ground upon a highly polished and parallel plate of

Fluor-spar ; one image being seen by half of the pupil, through

the parallel plate, and the other through the inclined face.

Fluor-spar is recommended, as producing the least dispersion

under a given angle of deviation ; but though the colour is per-

ceptible even at small deviations, yet, we are persuaded, from

experiment, that it will not occasion any sensible error in the re-

sults ; and even this imperfection may be removed by the ordi-

uai’Y means.
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Whatever method of doubling the image the practical as-

tronomer may adopt, after a careful examination of all those

that have hitherto been proposed, we beg to press upon his

attention the contrivance which we have described for bring-

ing the images in contact. It requires no additional lens or

speculum, and gives equally distinct images at every part of the

scale.

Edii^buegh, )

Nov.

Aet. XXVII.

—

Account of the Discoveries ofM. Oersted^ re-

specting the Connection between Magnetism and Galvanism^

and the subsequent Researches qfSirHumphry Davy^ Bart

M, Ampere, and M. Biot*.

The connection between Electricity and Magnetism has

long been a matter of probable conjecture, not merely from the

influence of lightning and artificial electrical discharges on the

magnetic needle, but also from the local coincidence between the

beams of that decidedly electrical phenomenon, the Aurora Bo-

realis, and the principal magnetic axis of the earth. No deci-

sive experiments, however, were made to establish their identi-

ty ; and if we except a very curious result, obtained by a mem-

ber of the Royal Society of Edinburgh, of which we cannot at

present obtain the particulars, the sole merit of having effected

this discovery is owing to M. Oersted, Secretary to the Royal

Society of Copenhagen.

Some years ago an attempt was made by several philosophers,

to influence the magnetic needle, by placing it in the open gal-

Tanic circuit, but no effect was perceptible and it occurred to

Mr Oersted to make the experiment when the galvanic circle

was complete. He immediately found that the magnetic needle

* This paper has been drawn up from three articles in the Journal de Physique,

tom. xci. p. 72. and other materials, kindly communicated to us by M. Blainville,

before they appeared in his own excellent Jdurnat. Sir Humphry Davy’s paper

has been read at the Royal Society
; and we are fortunate in having obtained.®

eorrect account of its leading results.—D. B,
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was moved from its position ; but as his apparatus was feeble,

and the results not strongly marked, he associated himself with

his friend M. Esmark, Counsellor to the King, and provided a

galvanic apparatus, consisting of twenty copper troughs, each

of which was inches square, with a breadth of about

inches. Each trough was furnished with two plates of copper,

disposed so as to support the rod of copper which sustains the

zinc plate in the fluid of the next trough. The conducting

fluid consisted of pure water, containing /^th bf its weight of

sulphuric acid, and as much nitric acid. The portion of each

zinc plate immersed in the fluid is a square whose side is about

ten inches long. A less powerful battery will be sufficient, pro-

vided that it is able to make a metallic wire red-hot. The op-

posite extremities of the pile are joined by a metallic wire, call-

ed the Uniting Wire {fil conjonct^^ by Ampere and Biot,) and

the name of the Electric Conjiict was given to the effect which

took place in the uniting wire, and in the space around it.

1. Above a magnetic needle, well suspended, and in equilir

brio in the magnetic meridian, is placed a straight part of the

uniting wire, so as to be horizontal and parallel to the needle,

which may be done by bending it near its efficacious part.

When this is done, the needle will be found to deviate from its

position ;

—

the pole which is nearest the negative end of the bat-

tery will move to the westward^ ‘ and if the distance of the

needle from the uniting wire does not exceed three-fourths of

an inch, the declination of the needle will be 45°. At greater

distances the declination decreases proportionally ; and the dis-

tance remaining the same, the declination varies with the

strength of the battery.

If the uniting wire is placed below^ instead of above, the

needle, the effects will be inverted, and the pole which is near-

est the negative end of the battery will move to the Eastward.

2. lienee it follows, in general, that j/" negative electricity

enters above the pole of the needle^ it will decline to the west,

and if it enters below, it will decline to the East,

If the uniting wire is made to turn in a horizontal plane, so

as to deviate gradually from the magnetic meridian on either

side, the declination of the needle will increase, if the wire ap^

proaches the needle, and will diniinish if it recedes from it,
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3. If, when the magnetic needle is rendered horizontal by a

counterpoise, we place the uniting wire in the same horizontal

plane, and parallel with it, no declination takes place, but the

needle dips^ so that the pole where the negative electricity en-*

ters^ is depressed, when the wire is situated on the west side^

qjnd RAISED when it is situated on ihe east side.

4> If the uniting wire is placed at right angles to the mag-

netic meridian, the needle remains at rest, whether it is placed

above or below the uniting wire ; excepting in the case when

it is very near the pole of the needle, and then the pole will be

raised, if the negative electricity enters from the west, and de-.

pressed when it enters from the east.

5. When the uniting wire is placed vertically, and receives

the negative electricity at its upper end, then, if it is op-

posite the pole of the needle^ it will turn to the east, but if it is

opposite a point between the pole- and the centre of the needle.^ it.

will turn to the west. When the negative electricity enters at

the lower end, the phenomena are reversed.

6. If the uniting wire is bent into the form of Z, so as to

form two parallel legs, it attracts or repels the poles of the needle

according to certain circumstances of position. If we place the

wire opposite one of the poles of the needle, the plane of the

legs being perpendicular to the magnetic meridian, the nega-

tive electricity entering by the east leg, and the positive by the

west leg, the pole will be repelled to the east or to the west, ac-

cording to the situation of the plane of the legs. But if the

negative electricity enters by the west leg, and the positive by
the east leg, the pole will be attracted. If the plane of the.

legs is perpendicular to the magnetic meridian, and opposite a

point situated between the extremity and the centre of the needle,

all these effects will be inverted.

The nature of the uniting wire has no influence on the above

phenomena. Wires of platina, gold, silver, brass, iron, plates

of lead and tin, and even mercury, may be employed with the

same success. Several wires twisted together, or metallic rib-

bons, may also be used. The uniting wire does not lose its

effect when interrupted by water, unless when the intemiptioo

ainounts to several inches in length.
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The action of the uniting wire upon the needle may be trans-

mitted without any diminution of its effect, through gldss^ me-

tals^ woody watery rosin, earthen-ware and stones. Even when
these various substances are interposed at the same time, they

scarcely seem to diminish the effect. A disc of the electro-

phorus, plates of porphyry, a stone-ware vessel full of water,

were interposed with as little effect, and the influence of the uni-

ting wire continued the same when the needle was shut up in a

brass box filled with water. As the ordinary galvanic and elec-

trical influence has never been transmitted through these sub-

stances, the effects^'which take place in the conflict of elec-

tricity are totally different from those which belong to electri-

cal attractions and repulsions.

Needles of brass, glass and gum lac were substituted in place

of the magnetic needle ; but they were not influenced by the

action of the uniting wire.

In extending his electro-magnetic researches, M. Oersted has

obtained several additional results of a very interesting nature.

He found that the electro-magnetic effects do not depend

upon the intensity of the electricity, but solely on its quantity.

A plate of zinc of six inches square, immersed into a vessel

of copper containing the dilute acid, produces a considerable

electro-magnetic effect; but when the plate has 100 square

inches of surface, it acts upon the needle with suchforce, that the

effect ''upon it is sensible at the distance of three feet. The

effect is diminished, rather than increased, whenforty troughs,

similar to this single one, ore united in one battery

In comparing the effect of a single galvanic arc with that of

«an apparatus composed of several, M. Oersted supposes Fig. 6*

of Plate III. to represent a galvanic arc composed of one piece of

zinc z, a piece of copper c, a metallic wire a b, and a fluid con-

ductor I, The zinc always communicates a portion of its posi^

* M. Oersted found, that the discharge of a strong electric battery, transmit-

ted through a metallic wire, produced no deviation in the needle ; ^neither did a

series of uninterrupted sparks produce any other effect than the ordinary attrac-

tions and repulsions. A galvanic pile of 100 discs of two inches square each, and

cf paper moistened with salt-waterj is also destitute of any sensible effect.



Magnetism mid Gcdvamsin. 171

tive electricity to the water, as the copper does of its negative

electricity, which would produce an accumulation of negative

electricity in the upper part of the zinc, and of positive electri-

city in the upper part of the copper, and the communication by

ah did not re-establish the equilibrium by presenting a free pas-

sage to the negative electricity from z to c, and of the positive

electricity from c to z. The wire ah^ therefore, receives the ne-

gative electricity of the zinc, and the positive electricity of the

copper ; whereas a wire which forms a communication between

the two poles of a battery, receives positive electricity from the

pole of the zinc, and negative from that of the copper.

“ If we attend to this distinction,^’ says M. Oersted, we

may, with a single galvanic arc, arranged as I have described,

repeat all the experiments which I had before made with a com-

pound galvanic apparatus. One great advantage of this plan is,

that we may form the arc sufficiently light to be suspended by

a small metallic wire, so as to revolve round the axis of the wire

prolonged ; and in this way we may examine the action of a

magnet on the galvanic arc.

“ For this purpose I employed the arrangement in Fig. 7.

which is a perpendicular section of it in the direction of its breadth,

cccc being a trough of copper 3 inches high, 4 inches long,

and I inch wide zz^ sl plate of zinc, kept in its place by two

pieces of cork c a brass wire about a quarter of a

line in diameter ah^ b. brass wire as small as possible, but ca-

pable of sustaining the apparatus ; and cac, a linen thread for

attaching the wire to the apparatus. The trough contains the

usual conducting fluid. The uniting wire of this apparatus will

attract the north pole of the needle when it is placed on the left

side of the plane cffffz^ regarded in the direction fz. On
the same side, the south pole will be repelled. On the other

side of this plane, the north will be repelled and the south pole

attracted. In effecting this, we must not place the needle above

nor below orjfc. If, instead of presenting a small move-

able needle to the uniting wire, we present to one of the extre-

mities one of the foles ofa strong magnet, the attraction or

* These dimensions may vary to infinity, only the breadth should not be great,

and the trough made of as thin plates as possible.
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Repulsion (indicated by the needle) will cause the gdhanic ap-

paratus to revolve round the prolonged axis of the wire ah.

If we substitute, in place of the conducting wire, a large rib-

bon of copper of the same breadth as the plate of zinc, a feebler

effect only is produced. The effect is on the other hand in-

creased by making the conductor very short.

Fig. 8. represents the perpendicular section of this arrange-

ment, in the direction of the breadth of the trough ; and

Fig. 9. is a perspective view of it, in which abedef represents

the conducting plate, and c z zf the plate of zinc. Here the

north pole of the needle will be attracted towards the plane of

a be, and the south pole will be repelled from the same plane

;

ccZ/will have contrary effects. In this apparatus the extremi-

ties act like the poles of the needle, but it is only the faces of

the extremities, and not the intermediate parts that have this

analogy.

A moveable galvanic apparatus may also be made of two

plates, one of copper and one of zinc, twisted into spirals, and

suspended in the conducting fluid. This apparatus is more

moveable, but greater precautions are necessary to avoid decep-

tion when experiments are made with it.

I have not yet discovered a method of making a galvanic ap-

paratus direct itself towards the poles of the earth. For such

a purpose the apparatus would require to be much more move-

able.

Account ofSir Humphry Davy's Experiments.

In repeating the interesting experiments of M. Oersted, Sir

Humphry Davy found j that the uniting wire of platinum was

magnetic from its power of attracting iron filings. This wire Was

also found to communicate permanent magnetism to steel bars

transversely attached to it, or placed transversely at some distance

from it ; while the same bars, when placed parallel to the wire^

had only a temporary magnetism when in the vicinity of the ap-

paratus.

The most important fact, however, in Sir Humphry Davy’s

experiments, is, that when the electricity from a Leyden battery

h passed through a wire or through air^ the wire and air and the
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surrounding space became magnetic^ so that bars of steel made

tangents or sines of circles round the wire dll became magnets^

the north pole of one being opposite to the south pole of the

other. Bj means of a powerful Leyden battery, Sir Humphry

has made magnets at the distance of fourteen inches from the

wire. He has also been able to attract and repell bars placed

in the voltaio circuit by the common ifpagnet. We wait with

mitch impatience for the publication of this interesting paper^

which was read at the Royal Society on the 16th November.

Account ofAmperds Experiments.

'This eminent mathematician has communicated to the Aca-*

demy of Sciences three memoirs, on the 18th and 25th Septem-*

her, and the 30th October 1820. The second of these me-

moirs is entitled “ Sur Taction mutuelle de deux Courans elec^

triques, sur celle qui existe entre un courant electrique et un

aimant) et celle de deux aimans Tun sur TaulreT^ The foL

lowing are the principal conclusions deduced from this memoir.

1. ‘‘ Two electric currents attract one another when they move

parallel and in the same direction, and they repell one anothep

when they move parallel and in opposite directions.

2. It follows, therefore, that when the metallic wires through

which these currents are transmitted, can only turn in parallel

planes, each of the two currents tends to bring the other into

a situation where it may be parallel to it, and in the same di-

rection.

3. These attractions and repulsions are absolutely different

from the attractions and repulsions of ordinary electricity.

4. All the phenomena discovered by Mr Oersted, and which

I analyzed, and reduced to two general facts in my first me-

moir, are embraced by the law of the two electrical currents,

(§ 1.), admitting that a magnet is only an assemblage of elec-

trical currents, produced by the mutual action of the particles of

steel, analogous to that of the elements of a Voltaic pile, and

which move in planes perpendicular to the line which joins the

two poles of the magnet.

5. When the magnet is in the situation which it tends to

take by the action of the terrestrial ^agnet, these currents have

a direction opposite to that of the apparent motion of the sun,
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and hence when we place a magnet in a contrary position, so that

the poles which point to the poles of the earth are of the same

name, the currents will be found in the direction of the appa-

rent motion of the sun. ^

6. This law embraces the phenomena of the ordinary action

of magnets.

7. It embraces also the phenomena of terrestrial magnetism,

by supposing electrical currents in planes perpendicular to the

direction of the dipping-needle, and which move from east to west.

8. There is no other difference between the poles of a mag-

net than that one of them is found to the left, and the other to

the right of the electric currents, which give to steel the mag-

netic property.

9. When Volta had proved that the positive and negative

electricities of the pile attracted and repelled one another, ac-

cording to the laws of ordinary electricity, he did not demon-

strate completely the identity of the two fluids put in action by

the pile and by friction ; but it became a physical truth, per-

haps, when he shewed that two bodies, one of which was electri-

fied by metallic contact, and the other by friction acted upon

one another in every case, as if they had been both electrified

by the pile, or with the ordinary electrical machine,—the same

kinds of proof are obtained with respect to the identity of the

attractions and repulsions of electric currents and magnets.

Magnetic attractions and repulsions, therefore, ought not to be

assimilated to those which result from electrical tension, but to

those which I have observed between two currents.”

M. Ampere has communicated in his third Memoir, several

very important results. He has succeeded in directing the unit-

ing wire (fil conjonctif) by the action (yf the earth. Setting out

from his method of considering the phenomena presented by the

uniting wires of magnets, he concludes, that the moveable part of

the uniting wire ought to form a curved plane, and almost shut, so

that there remains only between its extremities an interval neces-

sary to enable it to communicate with the pile, and that then the

plane of this curve will be carried by the action of the terrestrial

globe in a direction perpendicular to that of the dipping-needle.

This conclusion has been fully confirmed by experiment.

According to the manner in which he suspends this part of
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the uniting wire, he has obtained the motion in a horizontal di-

rection, which corresponds with the declination of the compass,

and a motion in the magnetic meridian corresponding to the

dip.

Account of M, Biofs Experiments.

On the 30th October 1820, M. Biot presented a Memoir to

the Academy, on the Physical Laws of the ElectrorMagnetic

Phenomena, which he had deduced from measures of the de-

viation and the oscillation experienced by needles placed near

the uniting wire.

The following is the general expression which he has given

of the action exerted at a distance upon a particle of austral or

boreal magnetism, by a very fine uniting wire of copper, of an

indefinite length, and put in communication with the two poles

of a voltaic apparatus.

From the point where the particle resides, draw a perpendi-

cular line to the axis of the wire. The force which acts upon the

particle is perpendicular to this line and to the axis of the wire.

Its intensity is in the inverse ratio of the simple distance. The
nature of its action is the same as that of a magnetic-needle,

which is placed tangentially to the contour of the wire, so that

a particle of austral and a particle_^of boreal magnetism would be

drawn in opposite directions, though always in the same straight

line determined by the preceding construction^

Art. XXVIII.

—

Account ofthe Piezometer^for Measuring the

Compressibility of Water By Jacob Perkins, Esq.

T?HE Piezometer employed by Mr Perkins in his experiments

on the compressibility of water, is represented in Plate III..

Fig. 13. The end B of a cylinder A, three inches wide and

eighteen long, being made watertight by a plate firmly soldered

to it a cap C, also water-tight, was made to screw on and off.

The rod D, /^ths of an inch in diameter, and carrying a flexible

* Abridged from ihe PUl. Trans. 1820, Part 2. p. 324.
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ring was made to pass through a tight stuffing box E. A
cannon D, Fig. IS. capable of containing the piezometer, was

fixed vertically in the earth, the touch-hole being plugged tight,

and the muzzle about 18 inches above ground. A strong cap

A, was firmly screwed on at the mouth, and in the centre of it

a small forcing pump.B, with a piston | ths of an inch in dia-

meter, was tightly screwed. A valve was introduced at the

aperture C, to ascertain the degree of pressure, one pound of

pressure on that valve indicating an atmosphere. The piezo-

meter being introduced into the cannon, the water was forced

in till the cap shewed signs of leakage, the valve at the same

time indicating a pressure of 100 atmospheres. When the

piezometer was taken out of the cannon, the flexible ring a was

eight inches up the rod Z), which proved that the rod had been

forced that length into the cylinder, and that the compression

was about 1 per cent. In order to produce this compressionj

3 per cent, must be pumped into the gun, an effect arising from

the expansion of the gun, or the entrance of the water into the

pores of the cast-iron.

On his voyage to England, Mr Perkins repeated this experi-

ment frequently, and with the same result, by sinking the pie-

zometer with fifty-four pounds of lead, to the depth of 5,00 fa-

thoms, which gives nearly a pressure of 100 atmospheres.

Being satisfied that the above piezometer would not shew all

the compression, he made another, consisting of a small tube,

closed at the lower end, and water-tight. At the upper end

the water entered through a small aperture, closed by a sen-*

sible valve opening inwards. It was then perfectly filled with

water, (the weight of w^hich was accurately known) and sub-

jected in a hydraulic press to a pressure of about 326 atmo-

spheres. When taken out and weighed, there was found an in-

crease (^upaterr, amounting to per cent. This water had been

previously boiled, and cooled down 48°, and kept at that tem-

perature during the experiment, which was performed before

many scientific individuals.

Mr Perkins made several curious experiments, by sinking

strong empty porter bottles to different depths ; but we must

refer for an account of these to tlie Philosophical Transactions,

as they do not contain any very precise results.
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AiiT. XXIX.

—

Account of Mr Oxley’s Observations oh the

Variation of the Needle^ ^c. in New Holland,

The great value which is now attached to accurate measures

of the variation of the needle, particularly when made in coun-

tries remote, and almost inaccessible to ordinary travellers, has

induced us to collect all the magnetical observations which are

scattered through Mr Oxley’s Journals of Two expeditions in-

to the interior of New South Wales, which has just been pub-

lished. We have compared the observations in the text with

those engraved on the chart, and have thus been enabled to'

correct some typographical errors in the measures, and to add

the longitude and latitude where they had been omitted —D. B;

First Expedition in 1817.

South East Easterly

Latitude, Longitude. Variation.

as® 40' 0' o
00

J—

<

21' 0' April 27. 7^>47' 0"

15 34 147 16 6 May 16. 7 0 8

S4 8 8 146 3 0 June] 2. 7 18 0

34 11 0 145 53 0 June 4. 7 44 0

34 13 33 146 0 0 June 5. 8 0 8

33 24 0 145 46 0 June 22. 7 45 0

33 22 0 145 24 15 June 27. 7 30 0
33 22 22 145 5 50 July 1. 6 49 0

33 53 19 144 33 50 July 8. 7 25 0

July l6. 7 47 0

33 14 0 146 7 0 July 23. 7 51 0

33 4 2 146 31 50 Aug. L 7 23 0
32 47 58 147 23 0 Aug. 8. 5 20 0;
32 44 29 147 46 30 Aug. 11. 7 18 0
32 32 45 148 51 30 Aug. 20. 8 38 38
33 27 0 149 28 0 fiATHtTRST, 8 40 0

* Captain Cook found the Variation at Botany Bay on the 6th May 1770, to

be 8“ east, and the Dip to be 67° south; Hansteen uses these measures in his

charts of the variation and dip. In Churchill’s Magnetic Chart, the variationJs
fnade about 3° pr 4°.

•j* The Variation is 6° 11^ on the chart.

J There seems to be an error in this measure. As it occurs both in the chart
and in the text, the smallness of the variation probably arises from local attract"

tion, as afterwards happened at Loadstone Hill,
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Second Expedition in 1818.

South East Easterly

Latitude. Longitude. Variation.

31° 49' 005" 147° 52' 15" June 21. 8° 22'

31 18 0 147° 31 0 July 20. 7 48

31 14 14 148 18 0 Aug. 2. 8 14

31 13 30 148 38 0 Aug. 7. 6 22*

31 13 0 148 41 30 Aug. 9. 7 1

30 57 0 149 20 0 Aug. 23. 8 42

31 4 35 151 5 30 Sept. 6. 9 58

31 1 1 15i 26 1 Sept. 8. 8 51t
31 19 0 151 49 1 Sept. 20. 10 39 i

31 23 10 152 8 0 Sept. 27. 8 22

31 24 0 152 51 J Pout Macquarrie, 10 5

31 25 45 151 53 54 Ditto, 10 11 II

31 38 0 152 48 0 Oct. 13. 9 33

On ascending Mount Exmouth, Mr Oxley was surprised

with the remarkable effect which was produced upon the com-

pass. On the highest part of the hill, near its centre, he pla-

ced the compass before him on the rock, and the card flew

round with extreme velocity, and then suddenly settled at op-

posite points, the north point becoming the south. Astonished

at this phenomenon, he made the following observations :
‘‘ The

compass on the rock Mount Exmouth bore S. 60° W. (its true

bearing being N. 75° E.) and on raising it gradually to the

eye, the card was violently agitated, and the same point now

bore N. 67° E. About 100 yards farther south, the compass

was again placed on the rock ; the effect on the compass was

very different. Mount Exmouth bore E. 48° S., and the tent in

the valley beneath S. 74° W. The card, on raising the com-

pasSj was rather less agitated than before, and from the eye

Mount Exmouth bore N. 77° E., and the tent S. 15° W., the

* This observation was made at Loadstone Hill, the effects of which will be

presently described.

-j- The variation is 9° 51' E. in the chart.

J The variation is 10° 40' in the chart.

11
The high water full and change is here 8*^ 43', and the rise of tide from four

to five feet.
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true bearing of the latter being S, W. Thus the mag-

netic fluid seemed on this spot to have less influence on the

needle than on the spot where its power was first observed

;

and at a short distance from the base of the hill, the needle re-

gained its natural position. The rocks, when broken, were of

a dark iron-grey : they did not appear to contain any iron, for

when tried at the tent, the magnet had no power over them.

I could not discern any regular stratum of rock, the hill being

Covered with large detached stones, many of which form figures

of five and six sides.

The va,riation of the needle was observed by azimuth to be

Having again ascended Loadstone Hill, Mr Oxley repeated

the above experiments with the same results. Several difierent

stations on the summit ridge were tried, and the needle was'

variously aifected. The spot where the phenomenon was first

observed, seemed to have the greatest effect on the needle. A
common sewing-needle was strongly rubbed with a magnet, and

balanced on the point of the rock, when it was mucK agitated,

and the point flew round from the north to the south. The
needle of the circumferentor, taken out of the box, was affect-

ed in a similar manner, only that when balanced on the rock,

the fluid did not possess sufficient power to turn the point more

than one point of the circle instead of quite round, as when

balanced ^n the compasS-box. A compound magnet was laid

on the rock, and applied to it in different ways ; but it did not

seem in any manner affected by the power which had so sur-

prised us with its effect on the compass.” The observations

made here placed us in Lat. 31° 13' S., Long. 148° 41' 30" E.,

and I estimate the mean variatibn to be about 7^° Easterly.

We found that no reliance could be placed on bearings taken

with the compass on heights in this vicinity, and I am fearful

that the bearings taken from Mount Exmouth will require

verification, a difference of 4° being observed in some, when

compared with other bearings, which could not be supposed to

be affected by the magnetic fluid.”

M 23
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Aet. XXX.

—

Reply to a Note in the Annales de Chimie hy

M. AuAGOy on the Phosphorescence Fluor-Spar.

In the Annales de Chimie et de Physique for July 1820, p. 29"?^

the Editor has done us the honour to translate the paper On
the Phosphorescence of Minerals^ published in the 1st Volume

of this Journal, and also the Notice in the 2d Volume, Oil a

Singular Developement of Crystalline Structure by Phospho-

rescence. To the translation of this last notice, M. Arago has

thought proper to add the following harsh observations, without

taking the trouble of understanding the notice to which it is ap-

pended :

“ Note du Redacteur.—Je laisse au lecteur a jiiger s’il n’est

pas au moins extraordinaire, qu^apre6 avoir remonte jusqu"* a

Benvenuto Cellini, pour tracer fhistoire des recherches que les

physiciens ont faites sur la phosphorescence des mineraux, M.

Brewster ne se soit pas ressouvenu d’une note de Pallas, qui a

ete inseree en 1786, dans le tome 1^^ des Memoires de Peters-

bourg. Je vais reparer cet oubli.

M. Pallas nous apprend que le spath-fluor de Catherineri-

bourg devient lumineux a la simple chaleur de la main, lors-

qu’on I’y tient renferme une demi-minute seulement. La lueur

que le cristal repand alors est blanchatre et pale; ala chaleur de

feau bouillante, cette lueur verdit
;
par un temperature plus

elevee, la lumiere phosphorescente passe d’un vert celadon aii

plus beau bleu de turquoise
;
phenomenes que les fluors commUns

rfoffrent pas.

“ La couleur generale du filbn est un violet pale ; on volt

par-ci par-la des parties plus foncees ; ailleurs on remarque des

couches d’une transparence blanchatre tirant par fois sur le vert.

Ce sont les veines verdtoes qui jouissent au plus haut degre

de la vertu phosphoriqites, et qui passent par la chaleur au bleu

le plus vif. Dans le Hiior qu^on trouve a la montagne d'Oubou-

koun, pres du Selenga, et dans ceux de Breintenbrimn en Saxe,

qui sont veines de vert sur un fond violet, les veines vertes de-

vienneni lummeuses par un chaleur mediocre, tandis quelereste

3
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TCemet aucune lueur sensible^ et quelquefois n’est point phospho-

rique de tout.”

The preceding passage, which we have printed, literatim as it

stands in the original, evidently contains two charges, the one

expressed, and the other implied. The expressed charge is,

that I have very strangely omitted to quote Pallas’s experi-

ments on phosphorescence; and the implied one is, that Pal-

las’s paper contains the same discovery which I have announ-

ced in my notice On a Singulfi>T JQ^evelppement of Crystalline

Structure by Phosphorescence,

The first charge is unworthy of notice"; as an author is en-

titled to give, as he pleases, either a short or a copious history

of the subject of which he treats. The experiments of many

other philosophers are Omitted, as well as those of Pallafe ; and

the blame of omitting his name, must be shared with Mr Wedg-
wood, Haiiy, and every other writer on the subject that I ani

acquainted with,

Thp other charge, which was intended to be a more serious

one, is founded on an utter misconception of the result announ-

ced in my notice, arising, it is to be hoped, from an imperfect

acquaintance with the English language.

The result obtained by Pallas may be thus expressed : .In

the fluors of Ouboukoun, &c. which have green veins on a violet

ground, the green veins are phosphorescent with a moderate

beat, and the violet part is opaque.” Now, it was known

to all the world, that green fluor gave out a green light,

and blue fluor sometimes a differently coloured light; and

every child who has amused himself with heating some of

the Derbyshire spars, which are generally blue and green,

could not fail to notice, that the green gave out one light, and

the blue a diflerent light, or perhaps none at all. This fact I

have observed repeatedly ; and if I had published it as a new
discovery, I might have been justly reminded, in the usual lan-

guage of civility, by those who had a tender regard for Pallas’s

reputation, that he had anticipated m^ in this fact.

The result, however, contained in my paper, is very different

from this. I take a piece of fluor-spar, which has perceptible veins

in one part, and no appearance of them in another : I place it on
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a hot iron, and directing my attention to the part without veinSy

I find that the phosphorescent matter is arranged in strata or

•veins

^

(although no veins are seen), and upon looking to the

part with veins, I observe, that the veins rendered visible by

phosphorescence are parallel to the veins visible to the eye.

In this experiment, I pay no attention to the phosphorescence

of the veins visible to the eye ; but I remark, that each stra-

tum (not the strata visible to the eye, but the strata render^

ed visible by phosphorescence

)

emits a phosphoric light pecu-

liar to itself. If any ground for misconception existed, it was

entirely removed, by comparing the effect now described to that

produced in a piece of chalky Tabasheer, of an uniform

whiteness^ where a veined structure is exhibited, cfter the par-

tial discharge of the oil which it had unequally absorbed.'^"' Will

the reader believe, that these three lines, though containing a

curious fact, and highly illustrative of the subject under dis-

cussion, are not only omitted in M. Arago’s translation of my
paper, but are the only lines in it that are omitted ^ ?

If the object of my notice had been to communicate the fact,

that a veined structure gave a veined phosphorescence, it would

have been entirely inconsistent with the title of it, which express-

ly states, that it is upon a Singular Developement of Crys-

talline Structure by Phosphorescence

;

and when I found a vein-

ed structure thus luminously displayed, where the eye could

not discern it, I had recourse to~a microscope, and even then

I found that the phosphorescence exhibited veins which could

not be detected by the application of that instrument.

But let us suppose that my notice had nothing to do with the

developement of crystalline structure, where it was not otherwise

apparent, and let us suppose that it was only, like that of Pallas,

a simple experiment on veined fluor-spar. Even in this point

of view, it contains a new result. Pallas observed in a piece of

violet spar, with green veins, that the green veins were phospho-

* That these lines were intentionally omitted, is very obvious ; for in the pa-

ragraph which precedes the translation of my notice, the Editor says, “ En void

la substance.'*'* But instead of tllb substance, he has given the whole notice, except-

ing the three lines on tabasheer ! The Editor had perhaps some good reason for

}c<'e])ing the word Tabasheer out of the Annales de Chimie.
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rescent^ and the blue part opaque^ whereas I observed three dif-

ferent colours, besides the opaque portion, namely, purple light,

yellowirsh-green light, and whitish light ; and I venture to say,

that the sight which I saw has never been described, and is one

of the most splendid exhibitions of a natural phenomenon that

can be witnessed. Had not my description of the experiment

been printed the day after it was made, and when all the Plates

of the Journal were thrown off, I should have given an engraving

of it, which would have represented one of the finest patterns

of the kaleidoscope, drawn with phosphoric light, and displaying ,

the whole crystallographic structure of fluor-spar,—a structure,

too, which could not be seen either by the nfiked eye, or by the

aid of a microscope.

But beside the novelty and splendour of this phenomenon, we

may claim for it a higher character, as it has led to the deter-

mination of the only general point which has been ascertained

respecting the cause of phosphiOrescence, and which we shall be

able to lay before our readers in a subsequent Number.

Here we intended to have concluded these remarks ; but it

naturally occured to us, that as M. Arago had given a garbled

translation of my notice, by leaving out an important part,

which tended to overturn his view of the matter, he might also

have given a false quotation frorn Pallas. I therefore lost no

time in procuring Pallas’s Memoir, which was published in 1787,

in the Petersburg Memoirs for 1785, and I found my suspicion

completely verified

* In order that the reader may judge for himself, I shall give in this Note

the whole, of Pallas’s Memoir.

“ Sa Majeste Imperiale ayant remarque Elle-meme que des echantillons d’un

spath fluor, recemment envoyes de Catherinenbourg par M. le Gouverneur-Generat

KaschJcin^ possedent non seulement un degre superieur de la vertu phosphorique

que Ton connoit a plusieurs especes de fluors, au point de devenir lumineux dans

I’eau chaude ; mais aussi que la lueur phosphorique qu’ils repandent a une chaleur

plus forte passe d’un verd seladon au plus beau bleu de turquoise, phenomene que
les fluors connus n’offrent pas : cette Grande Souveraine, toujours attentive a

I’avancement des Sciences & gracieusement disposee envers Son Academie, m’a
charge de remetti*e a la Conference un bel echantillon de ce fluor nouvellement de-

couvert, avec plusieurs petits, qui peuvent servir aux experiences.

“ Le grand echantillon, destine pour le cabinet academique, montre clairement,

que ce fluor s’est trouve en filon, de la largeur d’une main, dans une gangue mi-

cacee dont Ics deux salbandes montrent des restes. La coiUeur de la plus grand§



184 Reply to a Note in the Annalcs de Chimie.

The reader cannot fail to have remarked, that M. Arago has^

by means of Italic printing, contrasted Pallas’s observation

with mine ; and he must have concluded, that the words in Ita-

lics, taken from Pallas’s paper, are his own. It is however not

so. Instead of tandis que le reste est encore opaque^"* M. Arago

substitutes, tandis qup le reste n^emet aucune hieur sensible^

by which alteration, the incautious reader supposes, that Pallas

observed in his veined specimen two different kinds of lueur, one

verte, and the other insensible, last of which is a species of

phosphoric light with which we are not acquainted.

In his zeal to do justice to the trivial merit of Pallas, in obr

serving that green veins Avere luminous, and the violet mass

opaque, the learned critic has not scrupled to do injustice to her

Imperial Majesty the Empress of all the Russias, who actually dis-

covered, as Pallas informs us, the only important fact in his paper^

respecting the change ofcohunby a change of temperature, which

M. Arago ascribes to Pallas. , Ni^w, wp venture to say, that as

the Empress Catharine made experiments qn the phosphores-

cence of the veined fluor-spar of Catliarinenburg, she could not

epaisseur du filon, qui montre une cristallisation confuse transyersale, est un violet

pale, en quelque endroits plus fonce ; le milieu de la largeur du filon contient des

portions' d’un transparent blanchatre, quelquefois verdatre, dont une partie se de-

tache en crystaux irreguliers & cuboYdes, dont les petits inorceaux ofTrent quelques

examples. Ces fragmens Verdatres contiennent la plus bdle forte vertu phospho-

rique & passent a la chaleur au bleu le plus vif. J’ai remarque, que ce petits frag-

mens developpent leur lueur phosphorique a la simple chaleur de la main, lorsqu’on

les y tient renfermes pendant une demi-minute seulement. La lueur qu’ils re-

pandent, n’est alors que blanchatre & pale, mais elle verdit a la chaleur de I’eau

bouillante, & un degre de chaleur plus fort augmente I’intensite de cette couleur

& etend I’atmosphere lumineuse de la pierre a plusieurs pouces.

‘ “ Le fluor phosphorique de Garpenberg, dont la lumiere est aussi un peu verd-

atre, ainsi que l6 fluor verd trouye dans les plus grandes profondeurs du Schlangen-

berg en Sibefie, n’ont jamais montre le meme degre de couleur & de lumiere. Tous

les autres fluors que j’ai essaye, sont infiniment moins lumineux ef h’offrent qu’une

lueur foible blanche ou pale, au meme degre de chaleur- En faisant a cette occa-

sion dilFerens essays comparatifs avac plusieurs fluors de Saxe, d’Alsace, de Corn-

bualle, du Derbyshire & de Siberie, j’ai remarque qu’en general les fluors verds ou

verdatres phosphorisent plus prompte'ment & avec plus de vigueur, que ceux qui

sont violets. Dans le fluor qui se trouve a la montagne d’Ouboukoun, pres du Se-

lenga, & dans celui de Breitenbrunn en‘ Saxe, qui est vein6 du verd sur un fond

fiolet, les veines vertes deviennent lumineuses par un chaleur mediocre, tandis que

le reste est encore opaque ; & quelquefois la partie violette np phosphorise point da

tout.” Nova Acta Acad. Sclent. Imp. Pctrop. tom. i.' pp. 157, 158.
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fail to have anticipated Pallas in the observation, that the green

veins were more phosphoric than the violet ones ; and, out of

respect to the character of that distinguished female, we shall, in

our next history of phosphorescence, place her by the side of

Benvenuto Cellini ; and, in virtue of this resolution, we hereby

replace the Phosphoric Gem in the diadem of her Imperial

Majesty, and renounce for ever to her and the h.eirs of

her royal reputation, all the honour of a discovery, which, in

a selfish moment, we are said to have assumed to ourselves, to

the deep distress of M, Aragq, and all lovers of truth and

candour,

D. B.

XXXI.

—

Experiments an the Specific Gi'avity of Sea Water

drawn in differe^it Latitudes, andfrom various Depths in the

Atlantic. By Thomas Stewart Traill, M. D. F. R. S. E.

&c. &c. In a Communication to Dr Brewster.

In the course of some experiments on the specific gravity of

different fluids, I had occasion to examine sea-water drawn in

different latitudes, and from various depths in the Atlantic

Ocean. The result is somewhat remarkable ; and though the

number of my experiments may not entitle me to deduce from

them a general law, yet their publication may excite the atten-

tion of those who have opportunities of repeating them. The
specimens of sea-water were procured at my request by nautical

friends some time ago ; but all were taken up within the same

year. Each specimen filled a common glass bottle, and had a

label immediately affixed to it, indicating the place where it^was

obtained. The water, from considerable depths, for want of bet-

ter apparatus, was procured by the following contrivance. It was

found that a bottle might be so corked as to prevent the admis-

sion of water, until the pressure of the superincumbent column,

on sinking it by an attached weight, pushed the cork inwards,

when the escape of the air, and the filling of the bottle with

water, again forced the cork into its neck, and thus obviated the

change of displacement of the included water, as the bottle was

drawn upward. The pressure required to fo|:ce the cork beijpg
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ascertained by previous experiment, the bottle, thus prepared,

was sunk to the requisite depth ; and after remaining there for

half an hour or more, was drawn up and immediately secured.

My experiments were carefully conducted by means of a deli-

cate balance, and a thin flask, capable of holding upwards of 1050

grains of distilled water, when its ground stopper was adjusted.

A bottle of distilled water, and all the specimens of sea-water,

were reduced to the same temperature, by being placed for many
days on the same table, in a room without a fire ; and to pre-

vent error from this source, each liquid was examined by a good

thermometer previously to the experiment. The weight of the

distilled water bearing the same ratio to the weight of an equal

volume of the other fluids, as 1.0000 to the sought specific gravi-

ties, is the simple formula from which the following table is de-

duced.

Table ofSpecific Gravities at Temperature 51° Fahr.

1. Sea-water drawn from the surface, Lat. 47° 47' N.

Long. 10° 40' W. - - = 1.0^77

Ditto from the depth of 40 fathoms, ditto, ditto, = 1.0280

3. Ditto from the surface, Lat. 37° N., Long. 9°W.
off Cape St Vincent, - - rr 1.0281

4. Ditto from the surface, Madeira, bearing NE.
distance 16 leagues, - - r= 1,0284

5. Ditto from the depth of 40 fathoms in the

same spot, _ » _ — 1.0286

6. Ditto from the depth of 36 fathoms, Lat. 26° N.

Long. 64° W., during a voyage to Demerara, 1.0287

7. ' Ditto from the surface, Lat, 22° 11' N., Lon-

gitude not given ; but as it was in the same

voyage as No. 6. it was probably more to

the west, - - - 1.0289

8. Ditto from the surface, Lat. 8° 20' N., Longi-

tude not given ; but as the three last num-

bers were obtained in the same voyage to

Demerara, and this one, at my request, was

taken when the Captain supposed that he

would make land in a day or two, there can
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be little doubt of the ship being at this time

just off the mouth of the Orinooko, rr 1.026?

In calculating these specific gravities, I had carried them to

several decimal places farther ; but I have suppressed these in

the Table, because it might appear an affectation of accuracy

which the case does not admit; for the difference of a single

j^oth of a grain in weighing each fluid in the above experiments,

would make a difference of nearly their specific gra-

vities ; or would alter the last figure of the present decimal

series.

The inferences to which these experiments lead, are,

1st, That the specific gravity of the waters of the Atlantic in-

creases as we approach the Equator.

2d, That the specific gravity of sea-water increases with the

depth from which it is drawn.

The only exception in the table to the first inference is No. 8.

;

but the great diminution of density here observed, is undoubt-

edly owing to the vast mass of rushing water poured into the

ocean by the Orinooko, the stream of which is said to discolour

the sea many leagues from land, and at a considerable distance

from the shore to preserve the freshness of its current.

The results of Captain Scoresby’s experiments on the spe-

cific gravity of sea-water, seem to agree with the inferences

above mentioned. This intelligent navigator found, that the

density of the waters of the ocean, near the meridian of Green-

wich, gradually diminished from Lat. 57° 42' N. to Lat. 66° 45'

;

being at the former 1.0280, at the latter 1.0263. In higher

latitudes, or in confined seas, we cannot expect to find a unifor-

mity in such results ; for the influence of the ice in the one,

and of situation in the other, are sufficient to conceal such mi-

nute differences. On referring to his valuable work, an exami-

nation of his experiments on the density of sea-water, at diffe-

rent depths, will confirm also the second inference. The few

exceptions to it in Captain Scoresby’s Table, may be explained

by the influence of currents, and irregularities produced by the

neighbourhood of ice, which is known to exercise a powerful in-

fluence on the atmosphere, and on the waters. In the prosecu-.

tion of this interesting subject, no instrument appears more ad-
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mirably adapted to procure water from any required depth,

without chance of error, than that gentleman’s marine diver

;

which, with simplicity of construction, unites every property

than can insure accuracy and convenience in those delicate in-

vestigations for which it was intended by its ingenious contriver.

I am at ,a loss what reason to assign for the increased density

of water brought up from considerable depths ; unless, accor^

ding to a suggestion offered by my friend Dr Brewster, it may

be owing to the imperfect elasticity of water, which prevents its

particles, when compressed by the superincumbent column, from

regaining their original condition, when the pressure is removed.

A curious series of experiments might be made on the mecha-

nical compression of water, by employing the bathometer of Mr
Perkins, the inventor of the method of multiplying copper-

plates by engravings on steel. In this machine, water inclosed

in a brass tube, the sides of which need not exceed To^b of an

inch in thickness, is compressed by a solid piston, sliding in a

leather collar, and acted on by the superincumbent column

I

when sunk in the depths of the ocean. This seems one of the

simplest means of producing an immense pressure ; and when

conversing with Mr Perkins, I remember his stating that the

piston did not exactly return to its original position, on bring-

ing up the instrument.

Liverpool, I

December 9. 1820. j

Art. XXXI

I

, View of the Monthly Mean Variation^

and the Mean Mp'nihly Diurnal Variation of the Needle^ with

Tables ofthe State of the Atmosphere at the time of the Mag-
netical Observations. By Colonel Beaufoy, F. R. S. In a

Communication to Dr Brewster.

The following Table contains the morning, noon, and even-

ing monthly mean westerly variation of the magnetic needle.

The columns marked Diff.” denote the increase and de-

crease of the variation in the same nionths pf the different

years.
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1 90 Colonel Be^ufoy on the Variation ofthe Needle,

MONTHLY METEOROLOGICAL TABLE, containing the Mean Height of the Baro-

meter, Thermometer, and Hygrometer, (De Luc’s), at the hour of the Morning, Noon,

and Evening Observations of the Magnetic Needle ; also the prevailing Winds, Quantity

of Rain, Evaporation, and the Mean Heat of each Month, by a regular series of obser-

vations with a Six’s Thermometer.

Month.
Barome-

ter.

Barome-

Iter.

Barome-

ter.

Thermo-

meter.

Thermo-

meter.

Thermo-

meter.

1
Hygro-

meter.

Hygi-o-
meter.

Hygro-
meter.

Winds.

Rain.
Evapora-

tion.

1
Mean

Temper,

j

1817,
April,

Inches.

29.770

Inches.

29.726

Inches.

29.762 42.7 48.8 45.0 61.2 48.5 50.0 NE
Inches. Inches. o

May, 29.286 29.269 29.286 50.1 57.4 50.2 58.2 52.9 53.6 SW - - - - i - - _

June, 29.410 29.422 29.439 61.1 68.3 62.0 60.8 48.7 52.3 sw - - - _ - _ . -

July, 29.368 29.612 29.349 56.7 65.3 59.4 64.3 55.2 59.2 SW i - - - - - 59.3

Aug. 29.310 29.320 29.322 57.3 63.0 59.1 66.9 54,6 57.1 sw - . - _ - - 58.9

Sept. 29.516 29.522 29;489 56.4 62.5 58.0 70.9 54.7 60.9 NE - - - . - - 58.1

Oct. 29.541 29.475 _ - - 43 49.6 65.4 56.6 _ _ NE — - _ - 44.6

Nov. 29.518 29.501 - - - 45.7 5r.2 - - 78.0 68.0 - - NE - . - . . - 47.7

Dec. 29.130 29.121 35.4 38.0 78.2 66.0 - - SW - , _ - - 35.9

1818,

Jan. 29.227 29.387 - i, - 37.6 41.2 - i 75.1 68.8 sw _ - - - - - 37.9

Feb. 29.272 29.286 - - i 32.8 37.3 - _ 74.3 65.9 .1 _ sw - - - - - . 34.9

March, 29.154 29.132 29.427 37.6 43.6 39.8 66.1 57.2 51.4 sw 2.330 2.570 39.7

April, 29.241 29.294 29.322 44.5 49.9 46.1 62.9 51.7 55.0 NE 3.750 2.590 45.8

May, 29.393 29.463 29.423 51.7 59.0 53.4 52.2 42.1 47.1 NE 2.455 3.770 52.8

June, 29.597 29.586 29.610 62.8 71.5 65.2 43.1 32.7 37.5 SW 0.330 6.980 64.0

July, 29.629 29.621 29.625 65.8 73.3 68.1 43.8 33.8 37.7 NW 0.670 7.015 67.1

Aug. 29.625 29.605 29.611 62.3 68.8 63.1 41.3 30.4 32.2 NW 0.491 7.030 62.5

Sept. 29.346 29.326 29.357 54.9 62.2 58.1 61.1 44.6 51.1 SW 3.120 3.400 57.7

Oct, 29.411 29.391 51.6 57.9 . _ 70.4 57.1 _ _ SW 1.384 1.970 53.8

Nov. 29.394 29.357 - - - 46.5 51.4 77.7 65.2 _ _ SW 2.412 1.080 46.7

Dec. 29.611 29.607 _ - - 35.6 39.8 - - 79.5 65.5 - _ NE 1.215 0.530 37.0

1819,

Jan. 29.670 29.301 36.8 42.3 81.5 63.5 SW 1.906 1.400 38.9

Feb. 29.172 29.166 38.2 42.6 _ _ 72.2 55.9 - _ NW 2.828 1.430 38.8

March, 29.386 29.682 29.333 42 46.8 46.3 65.3 52.2 51.4 NW 1.153 2.680 41.6

April, 29.321 29.332 29.329 49 52.7 48.7 53.5 40.6 49.6 SW 2.468 3.440 48.5

May, 29.440 29.435 29.489 54.8 61.1 55.5 48.9 37.3 44.2 SE 3.063 4.530 55.3

June, 29.462 29.452 29.456 57.4 62.2 57.3 53.5 44.6 49.8 SW 1.950 4.250 57.2

July, 29.233 29.539 29.556 62.1 68.7 63.0 57.0 44.9 52.2 NE 1.514 4.930 64,4

Aug. 29.599 29.5T9 29.565 62.8 70.9 65.1 66.9 48.6 60.0 NE 2.520- 4.720 65.5

Sept. 29.511 29.518 29.519 56.7 62.9 58.1 79.2 64.7 67.5 SW 3.213 3.550 57.9

Oct, 29.370 29.362 - _ _ 47.7 53.1 - > 79,9 68.9 - _ NW 1.610 2.280 49.1

Nov. 29.253 29.233 _ - - 37.4 42.0 .. _ 79.9 72.8 NW 1.761 1.230 39.8

Dec. 29.243 29.288 - - 32.4 36.4 82.9 75.5 > - SW 2.429 0.710 34.8

1820,
Jan. 29.372 29.402 - _ _ 28.3 33.1 80.2 73.9 SW 1.020 0.360 31.3

Feb. 29.518 29.479 _ - - 30.4 38.7 - - 82.9 74.1 NE 1.143 0.765 35.6

March, 29.408 29.439 29.295 37.6 44.5 46.3 74.2 63.6 67.4 NW 0.246 4.170 40.7

April, 29.470 29.474 29.517 47.9 55.6 51.6 67.5 59.3 63.3 SW 1.505 3.750 49.5

May, 29.375 29.352 29.339 51.9 58.8 53.8 66.4 58.6 63.4 sw 3.383 4.270 53.4

June, 29.490 29.438 29.393 57.1 63.4 58.3 69.8 53.8 64.5 NW 1.724 4.391 58.1

July, 29.519 29.530 29.458 60.3 65-7 60.5 69.1 60.1 67.5 NW 1.936 3.950 60.7

Aug. 29.461 29.468 29.443 59.3 65.6 60.1 70.5 59.8 63.4 SW 1.992 4.820 61.1

Sept. 29.550 29.543 29.595 53.8 61.1 56.3 71.2 57.9 61.1 sw 2.282 3.400 55.3

Oct. 29.200 29.166 45.6 51.4 71.8 61.9 NE 2.538 2.500 45.5

Nov. 29.371 29.371 — 39.7 44.0 -- 76.7 70.0 NE 1.223 0.853 41.6
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ANNUAL METEOROLOGICAL TABLE of the Mean Height of the Barometer, &c.

Year. Barome-

ter.

Barome-

ter.

Barome-

ter.

Thermo-

meter.

Thermo-

meter.

Thermo-

meter.

Hygro-
meter.

Hygro-
meter.

1

Hygro-

1'
meter.

Winds,

Rain.

Evapora-

j
tion.

1

Mean

1
Heat*,.

1818,

Inch.

29.208

Inch.

29.421

Inch,

29.482 48°.7 .54!3 56!3 59!2
O

51.3 44^6 SW
Inch. Inch,

50.0

1819, 29.389 29.407 29.464 48.1 53.5 56.3 68.4 55.8 53.5 SW 2.6415 35.150 49.3

TABLE, containing the Morning, Noon, and Evening Mean Annual Variation
of the Magnetic Needle, during the Years 1818 and 1819.

o ! // o i if

( Morning,
]1
24 34 38 f Morning, 24 33 06

1818, 4 Noon, l24 43 26 1819, 4 Noon, 24 40 53

{ Evening,
J1
24 37 10

(_
Evening, 24 34 43

TABLE, containing the Mean Monthly Diurnal Variation of the Magnetic
Needle, between Morning and Noon, and Noon and Evening, for Three
Years and Nine Months.

Months,
Years

1817, 1618.

Years

1818, 1819.

Years

1819, 1820.

Years

1819, 1820.
Mean.

1817,

April, 4

' Morning,

1 f

/ //

12 51

8 45

/ o
10 44
8 14

/ //

10 33
8 10

/ //

9 31

8 31

/ //

11 00
8 25

(
[Evening

,

}

May,

j

[

Morning, 1

Noon, 1
Evening, j

10 15
7 50

9 31
7 14

8 40
7 12

9 26
7 08

9 28

7 21

June,-|
1

Morning,
Noon, V

[
Evening, )

11 05
7 29

11 24
7 31

10 13
6 32

9 26
5 28

10 32
6 45

July,

j

Morning,
' Noon, 1

[
Evening, j

10 52

6 23
10 35
6 45

9 41

6 35
10 19

5 34
10 22
6 19

Aug.

j

[

Morning,
^

' Noon, 1
[Evening,

)

11 35 11 18 10 16 9 35 10 41
9 06 8 08 8 25 6 46 8 06

Sept,

j

r Morning, \
Noon, 1

[Evening, j

8 34 10 53 9 06 9 13 9 27
6 58 7 54 8 06 7 30 7 37

Oct.
-j

[ Morning, )

[
Noon,

)

9 40 7 52 6 41 8 38 8 11

Nov, -!
[
Morning, 1

[
Noon,

j

6 06 8 17 6 01 5 15 6 25

Dec.
-j

[ Morning, 1

[
Noon,

j

3 59 4 16 3 51

1818, (

Jan.
1

[
Morning, 1

1 Noon,
j

5 55 4 12
.
3 48 4 28

Feb. -1
1
Morning, 1

^ Noon, (
6 29 5 38 5 48 5 59

Mar,

j

r Morning, i

Noon, >
8 19 8 24 8 46 8 30

[Evening, )
7 50 6 25 5 48 6 41

Bushey Heath, Stanmore, )

Qth December 1820. j
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Art. XXXIII .—proceedings of the^ Royal Society ofEdin^

durgh.

Nov. 6. 1820. The Royal Society resumed its sittings for

the ensuing session.

A paper by Dr Butter was read. On the Spontaneous Dis-

persion <f Cataracts. In this paper, the author gives an ac-

count of some caSes that came within his omi observation, where

the crystalline lens, in its opaque state, disappeared spontaneous-

ly, independent of any injury or mechanical cause* These facts

explain the remarkable circtlrilstance of persons having recovered

their sight without the aid of art. Dr Butter attempted to ac-

count for the spontaneous dispetsioii of cataracts by the follow^

ing considerations. 1. By supposing some change to take place

either in the quality or quantity of the aqueous humour. Some

loss of vitality in the lens, in its capsule, or in both, whereby it

may be cast olf from the surrounding parts. 3. Some morbid

derangement in the tunic of the vitreous humour. 4. Some vio-

lent shock, or compression of the eye-ball, by its own muscles,

of which the patient may not have been sufficiently aware, to'

refer it to a precise period.

Nov. 20.— paper by Dr Dyce was read. On the Nature

and Properties f Alcohol^ and on some Instruments for Mea-

suring the Specific Gravity of Mixtures fAlcohol and Water.

Nbv^ 27.—At a General Meeting of the Society, the follow-

ing Gentlemen were elected Office-bearers mid Counsellors

:

Sir Walter Scott, Baronet, President.

Right Honourable Lord Gray, I y. ^
Hon. Lord Glenlee, /

Dr Brewster, General Secretary,

James Bonar, Rsq[. Treasurer.

James Skene, Esq. Curator of the Museum.

PHYSICAL CLASS.

Sir G. Mackenzie, Bart. President. Alexander Irving, Esq. Secretary,

Counsellors from the Physical Class.

Dr A. Duncan Dr Hope.

Gilbert Laing Meason, Esq. Professor Wallace.

Professor Russell. Henry Jardine, Esq.
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LITERARY CLASS.

Henry Mackenzie, Esq. President. Sir William Hamilton, Bart. Secretaiy

> Counsellors from the Literary Class.

Reverend Dr Brunton. Hon. Baron Clerk Rattray.

Dr David Ritchie. Right Hon. Lord Chief-Baron,

Sir John Hay, Bart. Reverend Mr Alison.

At this mieeting, the following resolution, moved by Dr Hope,

and seconded by Sir George Mackenzie, Bart, was unanimously

adopted, and ordered to be transmitted to Sir James Hall, Bart.

The Royal Society having, in compliance with the wish of

Sir James Hall, Bart, refrained from again placing him at their

head, beg to avail themselves of this opportunity to offer him

their best thanks, both for his long and zealous services as their

President, and for the mimerous valuable communications with

which he has enriched their Transactions, and contributed ma-

terially to maintain the reputation of the Society.’'

Dec. 4.-—Sir Walter Scott laid before the Society a letter, ad-^

dressed to the President and Council, by Sir Alexander Keith, Mr
Keith, and Dr Brewster, the trustees on Mr Keith’s legacy (See

this Journal, vol. i. p. SI9.), offering to that Body the principal

sum of L.600, the interest of which is to form a biennial prize,, foi:

the most important discoveries in science, made in any part of

the world, and published for the first time in the Transactions

of the Society. The prize is to be given in the form of a gold

medal, not exceeding L. 15, 15s. in value, and a piece of plate,

bearing the inscription and device upon the medal.

A notice by Dr Brewster was read, on the Distribution of

Heat in tlie Arctic Regions. This notice was a continua-

tion of his former paper on the Mean Temperature of the-

Earth; and the object of it was, to point out the remarkable

agreement between the formula which he had formerly given

and the observations of Captain Parry. He shewed that the'

pole of the globe was not the coldest point, but that there were

two poles of maximum cold, situated at a distance from the

pole, and in the meridians passing through North America and

Siberia. He pointed out the agreement of this view of the dis-

tribution of heat, with the fine series of observations reduced by

VOL. IV. NO. 7. JANUARY 1821. N
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Humboldt, and, by giving a position to the two poles, and as-

suming their temperature, he deduced a general formula for all

meridians, and shewed, that the difference between the calcula-

ted and observed results were far within the limits of the errors

of observations. The form of the isothermal lines resembles gene-

rally that of the isochromatic curves which surround the resultant

axes of crystals with two axes of double refraction. In conclu-

ding this paper, the author pointed out the analogy between the

magnetic and the isothermal curves in the polar regions : he no-

ticed their similarity of position, and, conjecturing that these

isothermal poles might have a motion of revolution round the

pole of the earth, he shewed how, upon such a supposition, the

low temperature of ancient Europe might be explained, and

how we might account for the remains of plants, and land and

sea animals being found in climates where they could not now

exist. /

At the same meeting, an account of the Journey of Alexan-

der Scott, through Africa, drawn up by Dr Traill, was read.

See this Number, p. 38.

Alexander Irving, Esq. communicated an extract of a letter

which he had received, giving an account of the Earthquake

which was recently felt at Leadhills. See p. 215.

Art. XXXIV.

—

Proceedings of the Wernerian Natural His-

tory Society.

Aug. 5. 1820. M. Greville read a paper, containing an

account of some of the Cryptogamous Plants of Devonshire,

and communicating some new facts relative to several species

of Fucus, particularly one discovered by Mrs Griffiths, so well

known by her botanical researches. She had long observed,

that when Fucus laciniatus occurred without the marginal

processes, in which the seed-bearing tubercles are contained,

the margin was of a darker colour than the rest of the frond :

this, on a careful examination, proved to be formed by ex-

tremely minute single seeds. Mr Greville has since confirm-

ed Mrs Griffiths’s observation; and Fucus laciniatus must,

therefore, be added to those which have two modes of fruc-
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tification. During his stay in Devonshire, Mr Greville was

fortunate enough to find Orthotricum Llyelii, which had never

been detected out of the New Forest Hampshire, and also an

abundant habitat for one of the most beautiful mosses peculiar

to Great Britain, Bartramia arcuata. Among other observa-

tions on Fontinalis squamosa^ Mr Greville mentions, that when

dried, this moss has a very peculiar smell, not unlike that of

some woollen-cloths before the oil is washed out. This smell, he

adds, is never to be perceived in Fontinalis antipyretica.

Nov. 18.— communication from Dr Barnes of Carlisle to

Professor Jameson, was read, giving an account of an aged per-

son in Cumberland (Mr Bowman of Irthington,) who has now

completed his 115th year. (This paper is printed in the pre-

sent Number of this Journal, p. 68. et seq.)

Professor Jameson then gave a general account of the Voyage

of Discovery made by the ships Hecla and Griper, under Cap-

tain Parry. (This communication, in an eplarged form, is also

printed in the present Number of this Journal, p. 144. et seq.)

At the same meeting, extracts of two botanical communica-

tions were read : 1. From Mr R. K. Greville’s observations on

the Flora of the Arctic Regions, with a description of a new

species of Potentilla, (named P. Jamesoniana,) discovered by

Mr 'William Jameson, surgeon, an active and intelligent natu-

ralist, who has made two voyages to Baffin’s Bay : From Mr
D. Don’s Descriptions of several new plants from Nepaul. The
following are the names of the plants described by Mr Don :

Rhododendron setosum Delphinium scabrifolium

anthopogon Leontodon eriopodum

campanulatum Tragopogon gracile

Andromeda cupressiforme Saussurea gossipiphora.

Lilium Nepalense

Both of these botanical papers will appear in the Third Vo-

lume of the Memoirs of the Wernerian Society, about to be pu-

blished.

Dec. %—The following gentlemen were elected Office-Bearers

and Counsellors for the year 18S1

:

N
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Robert Jameson, Esq. Prof. Nat. Hist. Edin. President.

Sir Patrick Walker,

T. Mackenzie, Esq, M, P.

Robert Stevenson, Esq.

David Falconar, Esq.

P. Neill, Esq. Secretary, Wm. Ellis, Esq. Treasurer.

James Wilson, Esq, Librarian. P. Syme, Esq. Painter.

» Council.

Thomas Sivright, Esq. Wm. Newbigging, Esq.

Dr James Gregory junioTo Dr Samuel Hibbert.

Captain Thomas Brown. Pat. Small Keir, Esq.

Colonel David Williamson, Robert Bald, Esq.

Dec. %—Professor Jameson read an account of the progress

of the Overland Expedition from the Settlements on the shores

of Hudson'^s Bay towards the Arctic Ocean, and exhibited a chart

of the north-west side of Hudson’s Bay, drawn by an Esqui-

maux. (This communication will be found in our present Num-

ber, p. 141., &c.)

At the same meeting was read the first part of an Account of

a Voyage into Baffin’s Bay, by Mr William Jameson, surgeon.

Dec. 16.—Mr Adie exhibited, and read the description of, an

instrument for ascertaining the specific gravity of bodies, with-

out the use of weights or calculations. This instrument is equal-

ly accurate with the hydrostatic balance ; but the operation of

taking the specific gravity by it is much simpler, is done in a

much shorter time, and the instrument itself is greatly cheaper.

Experiments were made with it before the Society, to the satis-

faction of all present.

At the same meeting, Mr JohnDeuchar explained the nature

of an apparatus, suggested some time ago by Colonel Yule, for

firing ordnance without the use of a light or the usual prime.

Mr Deuchar also gave an account of a number of experiments

performed with the above apparatus, several of which he shewed

to the Society ; in one of these the flame passed through three

pieces of the wire-gauze used in Sir Humphry Davy’s safety

lamp ; and in another was shewn the singular result of the flame

passing through some gunpowder without setting it offi

Vice-Presidents.
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Aiit. XXXV. SCIENTIFIC INTELLIGENCE.

I. NATURAL PHILOSOPHY*

ASTEONOMY.

1. Observations on th^ Solar Eclipse of September 7. 18^0.

—Colonel Beaufoy made the following observations on the late

solar eclipse at Bushey Heath, in West Long. 1' ^0".93 in

Time, and North Lat. 51° 37' 445".3.

Apparent Time at Bushey Heath. Temperature.

Beginnings „ 0^ 22' 57" 63° Fahr.

Greatest obsei*vation, - 1 52 45 61

Ends - - 3 14 47 64

Mr Fox observed the end of the Eclipse at Plymouth in

West Long., - 4° 12' 45", and

North Lat. - - 50° 22' 24"

Eclipse ended, - - 2^ 58' 56" Apparent time.

Dr Burney observed the Eclipse at Gosport:

Mean Time.

Eclipse began, - - 12^ 16' |

Greatest obscuration, - 1 46 §

Eclipse ended, - - 3 10

Temperature.

70° Fahr.

61

64

2.

Behm€s Observations (fthe Annular Eclipse ofthe Sun^

of the ^th May 1818.—- “ Proceeding on my voyage, the next

day, at about a league before we reached Acmin, on the 5th

May 1818, at 8 o’clock in the morning, I saw the finest eclipse I

ever beheld. The moon at its full passed completely before

the sun. The eclipse lasted about three quarters of an hour !

1 saw the full moon in the centre of the sun, which formed a

disc or ring. The moon appeared to me in the proportion of

about half the size ofthe sun P Narrative of Operations^ &c. in

Egypt, p. 289.

3.

Oppositions of the New Planets Ceres, Pallas, and Vesta,

observed byMr Groombridge.—The following oppositions of the

new planets, as observed by that excellent astronomer, Mr
Groombridge, are published in the last part of the Philosophical

Transactions.
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Vesta.

1818. Longitude. Latitude.

April 3. 12h AJ1> 39" 200" 23' 41".8 12"50 ' 31".8 N.

4. 12 42 50 200 8 52 .1 12 51 23 .5

12. 12 4 9 198 8 26 .5 12 51 55 .3

15, 11 49 35 197 23 37 .9 12 49 6 .0

17. 11 39 54 196 54 22 .4 12 46 24 ,1

,

1818. Pallas.

Sept. 1. 121^ 20' 21" 347° 38' 10".3 7° 40' 11".7 N.

2. 12 15 40 347 22 45 .1

'

7 32 58 .6

6. 11 56 56 346 20 42 .6 7 3 9.5

9. 11 42 53 345 33 48 .0 6 40 1 .3

11. 11 33 31 345 2 27 .3 6 24 12 .1

12. 11 28 50 344 46 50 .3 6 16 13 ,0

13. 11 24 9 344 31 11 .5 6 8 10 .1

1820. Pallas.

Feb. 1. 9h 42'
^
57" 99° 15' 54".7 48° 47' 4".0

4. 9 80 :22 98 53 18 .1 47 46 32 .0

6. 9 22 9 98 41 59 .8 47 5 57 .5

10. 9 6 5 98 26 41 ,6 45 36 37 .1

i6. 8 43 1 90 24 49 .8 43 18 4 .7

17. 8 39 16 98 26 38 .8 42 54 19 .0

1820. Ceres.

Feb. 1. 111^ 49':38" 122° 55' 5".l 12° 19' 4".7

4. 11 34 57 122 14 33 .3 12 25 4 .3

10. 11 5 54 120 58 39 .7 12 33 19 .8

16. 10 37 26 119 52 25 .4 12 36 37 .2

17. 10 32 46 119 42 33 .6 12 36 42 .6

4. Obliquity of the Ecliptic .—In the same paper, Mr Groom-

bridge has published his observations of the solstices, in the

years 1818 and 1819, from which he obtained the following re-

sults : I

Mean obliquity in 1818, ... 23" 27 4r.36

Mean obliquity of the Vernal E,quinox 1819, 23 27 47 .03

See Phil. Trans. 1820, p. 330,
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MAGNETISM.

5.

Effect of Magnetism on the Balance of Chronometers.^

It appears from a curious paper by Mr Fisher, on the Errors in

Longitude, as determined by chronometers at sea, that a sudden

alteration takes place in the rates of chronometers^ when taken on

board of ships, an effect which has been generally ascribed to the

motion of the vessels. He ascribes the acceleration which takes

place to the “ magnetic action exerted by the iron in the ship,

on the inner rim of the balance, which is made of rsteel and

in proof of this, he found, that analogous effects took place in

chronometers when under the influence of magnets placed in

different positions with respect to their balances. Upon the

whole, says Mr Fisher, it appears that chronometers will he

generally accelerated (particularly if their balances have not re-

ceived polarity by the too near approach of any thing magneti-

cal) on ship-board. It appears probable, likewise, that the

force of the balance-springs is affected in the same way, since it

is well known that chronometers having gold balance-springs,

although more difficult to adjust, yet keep better rates at sea

than others.”

—

Phil. Trans. 1820, p. 207.

6. Diurnal Variation of the Needle.^ <^c.—^The following in-

teresting results are ^ven by M. Hansteen of Christiania. 1.

The magnetic intensity of the earth is subject to a diurnal va-

riation, decreasing from day-break till 10^ or A. M., when

it reaches its minimum.^ and from thence it increases till 4^ or

5^ P. M. It then decreases, and afterwards appears to reach a

maximum about 3^ A. M. 2. Two or three days after the

moon crosses the equator, the magnetic intensity seems to be

weakened. The same happens during an aurora borealis.

3. 'i'he magnetic intensity is also subject to an annual varia-

tion, being greater in the winter than it is during the summer.

4. Every object, of whatever materials it consists, when suspend-

ed in a vertical position, has a magnetic north pole at its lower

end, and a south pole at its upper end.

ELECTJMCITY.

7. Experiment infavour ofme Fluid.—M. Van Marum, in

.a Memoir, lately read at the Royal Institution of the Sciences of
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Amsterdam, has given various interesting historical details re-

specting the adoption of the theory of two fluids by the French

mathematicians. Hd considers that the discovery which he

made in 1784, with the great Teylerian machine, of the rami-

fied form of the sparh^ which passed from the first conductor to

the receiving conductor opposite, affords an experimentum cru-

CIS in favour of the Franklinian theory of a single fluid. All

the common electrical machines had produced only sparks that

were conducted and not ramified^ and hence it might have been

supposed that the spark was a combination of two sparks mo-

ving in opposite directions ; but it is not easy to admit such a

supposition, when the spark is known to have the form of a

branch, with the twigs all pointing to one of the conductors.

A translation of Van Marum’s paper is published in the An-

nals ofPhilosophy for December 1820, p. 140.

8. Experiment in favour of two Fluids.'—M. Moll has

lately performed an experiment, which has been considered

as equally decisive in favour of two fimds. He places ver-

tically a very thin leaf of tin between two insulated horizon-

tal rods of brass, terminated by a button, and at the dis-

tance of one or two inches. The discharge of a strong elec-

trical battery is then made to pass from the one to the other,

and the plate of tin is found to be perforated with two holes.,

with the burrs or ragged edges in opposite directions. Journal

de Physique^ Mai 1820, p. 896.

METEOROLOGY.

9. Meteorological Committee for procuring Metecw'ological

Journals.—The great importance of meteorological observations,

(particularly of thermometrical oiies made twice a-day, at 10 a. m.

and 10 p. M.), not only in reference to the operations of agricul-

ture and gardening, but in reference to various branches of ge-

neral science, has induced the Royal Society of Edinburgh to

appoint a committee of their number, not only for the purpose of

establishing meteorological observations in various parts of the

coast of Scotland, and along its principal valleys, but also to collect

meteorological tables from all parts of the world. The follow-

ing gentlemen have been named as the Committee

:
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Sir George Mackenzie, Bart. Convener.

Dr Hope, Patrick Neill, Esq.

Professor Jameson. Robert Stevenson, Esq.

Alex. Irving, Esq. Dr Brewster.

We trust that the members of the Royal Society, and lovers

of science in every part of the world, will second the endeavours

of this committee, to obtain information so useful to their coun-

try, and to the general progress of knowledge.

10. On the Cause of Regular Figures formed hy Itoar^

Frost on Windows. curious phenomenon was ascribed by

M. Mairan to the pre-existence in the glass of certain regular

figures arid lines generated during its formation, and he supposes

that the particles of hoarfrost deposit themselvesaccording to these

figures. M. Carena, in a memoir Sur le Givre figuree.^ published

in the Memoires de Turin for 1813 and 1814, p. 56.—79. has

overturned this hypothesis, and shews that the following areamong

the principal causes of the phenomenon. 1. The natural force

of crystallization. 2. The necessity of the hoar-frost extending

itself along a plane surface, which restrains the quaquaversus

tendency of crystallization. 3. The numerous and varied re-

sistances presented by the surface of the glass. 4. The imper-

fect and irregular conducting power of the glass, which is apt to

produce in the vapours curvilineal motions at the instant pre-

ceding their congelation. M. Carena placed a small copper disc

on the outside of one of the panes of glass, and found that the

corresponding part of the glass was always free from hoar-frost,

II. CHEMISTRY.

11. Carbonic Jcid^ i^c.found in Sea-Water.—M. Vogel has

remarked, that Dr Murray and Dr Marcet have regarded sea-

water as more simple than it really is
; and that he has evidence,

that the waters of the Mediterranean and the ocean contain

carbonic acid and also carbonates of lime and magnesia. JoUrn.

de Pharmacies tom vi. p. 378*

Is. Muriate of Potash in RocJc-Salt.—M. Vogel has disco-

vered muriate of potash in the rock-salt of Berchtesgaden, in

Upper Bavaria, and in that of Hallein in Salzburg. When
dissolved in water, and freed, by evaporation, of the greater
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part of the sea-salt which it contains, it precipitated the muriate

of platinum. The precipitate, when calcined with oil, and heat-

ed with nitric acid, gave crystals of nitrate of potash. The wa-

ter of the Saline of Rosenheim in Bavaria, when evaporated,

likewise preeipitated the muriate of Platinum. See Vol. ii. p.825.

of this Journal.

13. Apparatus for the Combustion of the Diamond, by

Mr John Murray, Lecturer on Chemistry.—“ In the Quarter-

ly Journal of Science and the Arts, No. 18. p. S64, 265, Mr
Brande has described an apparatus for the combustion of

the diamond, which is both complicated and expensive. In

Plate III. Fig. 10. is delineated the apparatus which I em-

ploy for this purpose. Its simplicity may be considered its

chief recommendation. It represents a glass globe filled with

oxygen, obtained from oxymuriate of potassa over mercury. A
portion of the stem of a tobacco pipe, attached to the curved

end of a wire fastened to the cork above, carries the diamond,

fixed in a nidus prepared for it. The diamond is kindled by

the oxyhydrogen blowpipe, or a stream of oxygen urged over

the flame of a spirit of v^ine lamp, and then immersed into the

globe. When the combustion of the diamond ceases, lime-wa-

ter is passed up into the recipient, and the weight of the carbo-

nate of lime formed and precipitated, indicates the quantity of

diamond consumed.'”

14. On the Alloys of Platinum..— Murray has favour-

ed us with the following observations on the alloys of pla-

tinum. While operating on antimony, I had placed a small

button of that metal in a platinum spoon, and introduced it in-

to the flame of a spirit lamp. The antimony had scarcely at-

tained fusion, when the platinum spoon, together with it, ran in-

to an uniform brittle mass, and fell in vivid combustion on the

glass lamp, which was consequently fractured. The eflect in

question is prettily exhibited by wrapping up a bit of antimony

in platinum foil, and holding it by a pair of forceps in the alco-

holic flame, when a beautiful ignition shortly commences, and

the glowing mass falls to the ground. Fragments of grained

tin, arsenic, lead, bismuth, &c. folded up in platinum-foil, exhi-

bited at the instant of fusion and combination, very brilliant and
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beautiful phaenomena ; but the finest effect certainly was that of

zinc and platinum-foil, when tbe fused mass emitted an in»

tense light of a blue colour. Alloys of tin and arsenic, bis-

muth and lead, &c. were in like manner subjected to expe-

rimenti Laminated gold, silver and copper, proto-carburet,

and per-carburet of iron, pinchbeck, &c. were rolled up in

platinum-foil, and introduced into the flame, but without any

particular results Remarkable and beautiful, however, were

the phaenomena which appeared, when some metallic wires

were brought in contact with platinum wire at a white heat

in this flame. Gold, silver, and copper wires were those

used. They fused in the flame, and, when brought in con-

tact with the platinum wire, severally produced minute ad-

hering balls, which, repeated with narrow intervals between, ap-

peared ultimately like little glowing beads threaded on a string.

These united with the platinum, and burned with very delicate

scintillation ; and when the wire was inclined, the beads ran

along the metallic . string, combining with successive films of

the wire, until the latter became as fine as the almost airy

thread of the gossamer. The gold, silver, and copper wires,

per sCy entered into tranquil fusion, and did not scintillate.

When zinc is carried along the platinum wire, the ends or

streams of a fine blue flame ascend from it, and when the bead

rather exceeds in size, jets of a similar coloured flame issue, ac-

companied sometimes with slight explosion.”

15. Fulminating Silver,— In preparing some fulminating

silver,” says Dr Gilby, I observed an occurrence which I

have not seen any where noticed. I had placed on the table a

small portion of it, to shew its detonation, and it happened, from

a hole in the paper, that several other small heaps were scatter-

ed on the table ; in touching one of them with sulphuric acid,

I was surprised to find that they all detonated spontaneously.

It is easy to imagine several reasons for the circumstance, but I

am not certain as to the true one. I have frequently repeated

the experiment, and always with the same result

16. Iodine in the Crab and Lobster.—M. Chevreul has dis-

See this Journal^ vol, I. p, 4flT.
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covered Iodine in the bones of the head of the crab ajid of the

large lobster, but he could not find it in the common lobster.

17. Method of restoring the White Colours in certain Paint-'

ings.—M. Merimee having observed, in a design by Raphael,

that the lights had lost their brightness, applied to. M. Thenard
Ibr his advice. This distinguished chemist ascribed the effect

to the circumstance, that the white lead dissolved in water had

become sulphuretted by the lapse of time, and had been chan-

ged from white to black ; and having sent to M. Merimee some

slightly oxygenated water, it was applied to the black parts, and

the white colour was instantly restored. The water contained

only five or six times its volume of oxygen. There is reason to

think, that this method will not succeed equally well with oil

paintings. Journ, de Physique,^ Mai 1820, p. 398.

III. NATURAL HISTORY.

BOTANY.

18. Fig-Trees.—In Scotland the fig-tree requires to be plant-

fed in a sheltered situation, and to be trained to a wall having a

southern aspect. Without these precautions, the fruit would

not ripen in ordinary seasons. But the necessary consequence

of training to a wall is the production of strong and succulent

shoots, the wood of which has not time to acquire firmness or

niaturity. Our Scottish fig-trees must therefore be covered

during winter with screens composed of bass-matting, or of

branches of spruce-fir, (which last have been found to be excel-

lently adapted to the purpose.) In some of the finer districts

of England, however, fig-trees succeed perfectly well as stand-

ards. In standard trees the growth of the wood is not so exu-

berant, and the wood which is produced acquires sufficient firm-

ness to withstand the usual winter. Mr Henry Phillips, in his Po-

marium Britannicum, lately published, gives us an account of a

fig-orchard in the county of Sussex ; and as aJiggery may proba-

bly be a novelty to not a few of our readers, and as the account

of it constitutes one of the best passages in Mr Phillips’s book, we

shall extract it. “ There is an orchard of fig-trees at Tarring,

near Worthing, where the fruit grows on standard trees, and

ripens as well as in any part of Spain. These trees are so re-

gularly productive, as to form the principal means of support
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of a large family. Although the orchard does not exceed three

quarters of an acre, there are upwards of 100 trees that are

about the size of large apple-trees, the branches extending about

twenty feet each way from the trunk. Mr Loud, the proprie-

tor of this little figgery, mentions, that he gathers about a

hundred dozen per day during the season, and that he averages

tlie trees to produce him about twenty dozen each. The fruity

which is partly of the white and partly of the purple variety,

ripens in August, September, and October ; a time of the year

when the neighbouring watering-places are frequented by fa-

shionable company, that insures a ready sale for this agreeable

fruit at good prices.—The second crop has occasionally ripened

;

the fruit, although smaller,, is exceedingly sweetr^Two of the

trees are now about seventy-five years old, having been planted

in the year 1745, by John Long, who raised them from some

old ones in an adjoining garden, near the ruins of the palace of

Thomas-a-Becket in that town, who, tradition says, brought

these trees from Italy and planted them himself. The soil of

the garden is a deep black loam on chalk. The trees are but

seldom and sparingly pruned. When they grow too luxuriant-

ly, it has been found better to destroy a part of their roots, and

to fill up the space with stones or broken bricks, than to prune

the branches too much.”—The effect ofthe juice or exudation of

the papaw-tree of the West Indies in intenerating poultry or

butchers-meat, is well known. From Mr Phillips we learn that

the fig-tree possesses the same quality. It is a curious fact,”

he says, “ that fresh-killed venison, or any other animal food,

being hung up in a fig-tree, when in leaf, for a single night,

will become as tender and as ready for dressing, as if kept for

many days or weeks in the common manner. A gentleman who
lately made the experiment assured me, that a recent haunch of

venison was hung up in a fig-tree at 10 o’clock at night, and
was removed before sunrise in the morning, when it was found

in a perfect state for cooking ; and he adds, that in a few houra
it would have been in a state of putrefaction,” p. 169.

19. Remains of Trees in the Orkney Islands.—It has long

been known, that some remains of roots and trunks of trees could

be traced, at ebb tide, in a bay at Otterswick in Sanday, and in

a similar bay at Deerness, in the south-east quarter of Pomona or
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Mainland. In a former Number (vol. iii. p. 100.), we were enabled

to describe a similar occurrence at Skeill, on the north-west of

Pomona, and to add that the trees evidently belonged to the

pine tribe. There can be no doubt, therefore, that in former

ages the Islands of the Deucaledonian Sea were clothed with

wood ; and that the trees consisted chiefly of some species of

fir, the hazel and the birch.

20. Discovery qf the Linnoea Bm'ealis in Northumberland.

—

The Linnoea borealis was found wild, growing luxuriantly in

long runners, and covering a space of between twenty and thirty

square yards, in an old fir plantation, near Catcherside, about

three miles north of Wallington, Northumberland, in the be-

ginning of September last.

21. Sternhei'g^s Flora of a Former World.—The first fasci-

culus of Graf Sternberg’s Flora of a I^ormer World has been

published at Leipzic. It contains thirteen figures of different

unknown trees, of which many belong to the family of palms.

All the genera enumerated in this valuable work, are met with

in the coal-fields of Scotland and England, and we have

observed one of them in a piece of sandstone brought from

Melville Island by the discovery ships. The Calamythis

pseudo-bambusia, figured in Table xiii. Fig. 3. is so com-

pletely alike in the jointed arrangement of its stem, &c., to

the palmffi figured in 2. 5. and 6. in the Travels of Prince

Newied in Brazil, that although the species cannot be deter-

mined, there is a perfect resemblance in the generic characters.

The work is to be continued in fasciculi, if the })resent be well

received. We have no doubt that naturalists every where will

encourage a publication which promises so well, and which treats

of objects so interesting to the geologist and the botanist.

22. Plants and Animals living in the Water qf the Hot-

Springs of Gastein.—A species of Ulva, named thermalis,

grows and flourishs in the water of these springs, in a tempera-

ture of about 117° Fahrenheit; and it is said some ferns and

several mosses grow in the fissures of the rocks out of which the

hot water springs. We are further informed, that a land shell,

the Limneus pereger of Drapernaud, thrives in the water of

these springs, and at the same temperature as the Ulva therma-
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lls» It is also remarked of these, as of many other hot springs,

that if faded flowers be partially immersed in them they speedily

revive, and that flowers in bud soon expand in this highly heat-

ed water.

2»S. RemarTcahle hiternal Combustion of the Trunks qfScots-

Fir Trees.—Dr William HoAvison, who^ visited the north of

Russia in 1818, having observed many large trees of the Pinus

sylvestris or Scots-flr standing erect in the forest, in a withered, or

frequently in a dead state, was led to examine into the reason. He
was not a little surprised to find, that in many cases, although

the bark was entire, the interior part or wood of the tree was in

a great measure charred. On inquiry he found, that this Avas

occasioned by the travelling boors, in the sultry dry weather of*

summer, seeking the shade of large trees, and making fires for

dressing their victuals over above the roots of the trees. Many
of these roots lie near the surface, and as they abound very

much with resinous matter, they readily catch Are. The fire

seems to be propagated slowly, as in match-paper ; a gradual

and stifled combustion creeps onAvard,encouraged by the drought,

and constantly fed by the empyreumatic oil of turpentine (or

tar) which is produced by the heat, until the interior of the

trunk itself be destroyed.

ZOOLOGY.

24. Notice of a peculiar Habit of the Starlings (Sturnus

vulgaris).— Among the singular and instinctive habits of the

feathered creation, the fact of flocks of starlings alighting upon
the ground in circles, is not one of the least curious, and though

perhaps little known or noticed, is not uncommon. I have at

different times watched large flocks of these birds, and have

often noticed them alight in a circular form : Once I remember
to have seen the birds composing a numerous flock, divide

themselves into two companies, and each form a distinct circle.

I have endeavoured, but unsuccessfully, to approach sufficient-

ly near them, to notice whether or not they were couched on
the ground, or standing ; indeed, their extreme timidity ren-

ders any, but general observations, almost impracticable. They
will sometimes, if undisturbed, remain a considerable time on
the same place, Avhere the circularity in which their excrements
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are laid upon the grass, alFords a demonstrative proof of their

singular habit. The circles they form, though not of exact

symmetry, are sufficiently so to excite notice ; their diameters

vary much, this probably depends upon the number of birds in

a flock. The birds make the same twittering whistle when

upon the ground, as when perched in trees or on reeds, When
I have noticed them, they have generally alighted in pastures

;

some few times I have seen them in stubble-fields, but never

upon fallow or new ploughed land. For what purpose Provi-

dence has endowed these creatures with so peculiar a habit, I

am at a loss to imagine. I have sometimes thought, that the

circles of a deep green colour, which we occasionally see in

pastures, and which are known by the name of Fairy Rings,”

might owe their origin to the fertilizing quality of the decom-

posed faeces of these birds *. This, however, is only conjecture.

I mention it merely, that others interested in such pursuits,

may make observations on the subject, which, when opportu-

nity again offers, I intend dmng.”-—Letterfrom Mr John^on^

HiU Top^ Wetherhy, October 1820.

25. Notice of a prolific cross-breed between the common Cat

and the Pine-Martin^ (Mustela Maries).—We find by the Bi-

hliotheque Universelle^ that there has been lately presented to

the Imperial Society of Natural History of Moscow, an animal

which appears to be a cross-breed, formed by the meeting of the

common cat and the pine-martin, and the fur of which pro-

mises to be f. valuable article of commerce. The specimen pre-

sented to the Society was sent from the Government of Penza,

where the pine-martin is very abundant. The following his-

tory is given of the cross-breed.—A domestic cat disappeared

from a house in Penza, and returned in some days in a state of

impregnation. At the usual period the cat littered four young

ones, two of which very much resembled the martin. Their

claws were not retractile, as in the cat, and the snout was elon-

gated like that of the martin. The two others, of the same lit-

ter, more nearij resembled the cat, as they had retractile claws

and a round head. All of them had the black feet, tail, and

* I am aware that philosophers attribute “ Fairy Rings” to the agency of at-

mospheric electricity, &c. | but this seems to be no more than hypothesis.

I
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eafs of the martin; and they killed birds and small animals

more for the pleasure of destroying them than for food. The
proprietor endeavoured to multiply this bastard race, and to

prevent their intermixing with the other domestic cats ; and his

endeavours were completely successful. In the space of a few

years he reared more than a hundred of these animalsj
and

he made a very beautiful article of furriery of their skins. The

specimen presented to the Society was of the third or fourth

generation, and it retained all the characters of the first. The

fur is as beautiful and as silky as that of the pine-martin, and

it may, with some care, become an interesting object for com^

merce.

26. SwalnsorCs Zoological Illustrations*—The Prospectus of

this work, published some time ago, excited much expectation

among those who were acquainted with the beautiful drawings

of the author, and its appearance has justified their anxiety for

its publication. Indeed, it- may be said to commence an asra in

the delineation of some branches of Natural History. Those

conversant with birds, are well aware how few of the most mag-

nificent ornithological works have a character of nature in the

figures. With the exception of Wolf and Mayer’s birds of Ger-

many, Wilson’s American Ornithology, and some of La Vail-

lanfs works, especially his Birds of Africa, we scarcely know

a great work in which the true arrangement of the feathers has

been sufficiently attended to ; and yet each genus, and even

species of bird, has a very remarkable uniformity in the texture

and disposition of the feathers. The drawing of the figures in

the celebrated Planches Enluminees is, in general^ execrable.

The discovery of taking impressions from drawings upon stone,

has furnished a powerful instrument to naturalists, whose draw-

ings in former times were mangled by the ignorance of engra-

vers. Mr Swainson’s intimate acquaintance with the feathered

tribes, renders his delineations perfect ornithological pictures

;

and this new art enables him to communicate them to the public

without the intervention of another person. The consequence is

an air of life and nature about the figures in his work which at

once strike the eye of the experienced ornithologist. His inti-

mate and scientific acquaintance with shells and insects renders

VOL. IV. NO. 7 . JANUARY 1821 . o



210 Scientific Intelligence.

these departments of his work no less interesting ; and we will

venture to assert, that figures of such truth and elegance as are

contained in the Illustrations have seldom issued from the Bri-

tish press. The descriptions are clear and comprehensive ; and,

though he follows the Linnean divisions as the grand outline

of scientific arrangement, he is not so bigoted to the Great

Master spirit^ as to reject the obvious improvements and subdi-

visions introduced bj the nice tact of modern naturalists. To
these qualities, we may add, that Mr Swainson’s long residence

in various distant countries, give him advantages which few na-

turalists have turned to better account.

With these claims to public encouragement, we hope that he

will be induced to continue a work which promises much for

those departments of natural science. The work is so printed

that each volume may be systematically arranged, when com-

pleted ; or, should it extend to several volumes, each may be

dedicated to a separate department of natural history.

27. Selby's Natural History of British Birds.—Prideaux

John Selby, Esq. of Twizel House, member of the Wernerian

Society, will, in a few weeks, publish at Edinburgh, the first fasci-

culus, in imperial folio, of a Natural History of British Birds.

This gentleman, who is well known as a correct and indefati-

gable observer, possesses uncommon powers in the delineation

of objects of natural history, and appears to rival in his etch-

ings the most skilful artists in this department of natural his-

tory. We have seen the original drawings, and also the etch-

ingsj and feel convinced that Mr Selby’s work will form the

most splendid addition to the Zoology of Great Britain hitherto

published. The figures possess a life and energy truly ad-

mirable : the feathers are delineated in a masterly style ; and

the legs and feet, parts so often indifferently represented in or-

nithological works, are drawn with great care and accuracy.

In short, all the parts harmonise in so perfect a manner, as to

present to the eye of taste pictures of uncommon beauty. The

knowledge of natural history is now so widely spread, and its^

numberless charms are so generally felt by accomplished minds,

that there cannot be a doubt of the success of such works as

those of Selby and Swainsom
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28. Natural History ofSumatra and -There has lately

arrived in London from Bencoolen, a large collection of the na-

tural history of Sumatra, formed under the superintendance of

that distinguished and enterprising officer Lieutenant-General

Sir Stamford Raffles, and intended for the valuable Museum of

the India Company. Last spring we had an opportunity of

seeing the beautiful and interesting collection of the animals and

minerals of Java, brought to England and deposited in the

Company’s museum by Dr Horsfield, who has much distin-

guished himself by his numerous and interesting researches in

regard to the natural history of the islands of the Indian

Ocean.

29. Affinity of the Genera Echidna^ (^c. with Amphibia.—It

would appear from the anatomical investigations of Meckel, that

the genera Myrmecophaga, Echidna, Ornithorynchus, and

Bradypus, are very nearly allied to the genera of the class Am-
phibia.

80. Respiration of the Alimentary Canal.—Dr Pragge, in a

late Number of Meckel’s Archiv fiir die Physiologic,” has en-

deavoured to shew, that the Motus peristalticus is nothing else

than the respiratory motion of the alimentary canal.

81. Serpents with Two Heads.—Aristotle, ^lian, Aldrovan-

dus, Licetus, Lanzoni, and many others, mention instances of

serpents with double heads, so that it may be considered as a

kind of structure not very uncommon in this tribe of animals.

Redi, the celebrated anatomist, kept a two-headed snake for a

considerable time, and afterwards dissected it. He found that it

had two hearts, two tracheas, and two lungs : the two stomachs

united into a common alimentary canal ; and the liver and gall-

bladder were double. He further remarks, that the one head

died seven hours later than the other. Very lately Dr Corradori

at Ruto in Tuscany, informs us, that he saw a snake with two

heads ; and adds, it sometimes happened that the heads differed

as to the use oftheir faculties ; thus the one head would eat while

the other was asleep.
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S% Stony Concretions found in the Human Muscular Sys^

tern.—Tiedmann, in a late dissection, found numerous white

earthy concretions in the body of a man fifty-eight years of age;

who was a great brandy drinker, suffered much from the gout,

and died of hydrothorax. These concretions, which were most

abundant in the muscles of the extremities, were generally long-

ish, rounded, and smooth, and from two to three lines in length.

Concretions were also detected in the coats of some of the arte-

ries. According to Gmelin, these concretions contained phos-

phate of lime, 73 ; carbonate of lime, 7 ; animal matter, 20 ;

= 100 .

33. Hermaphrodite Butterfiies.—In the collection of insects

belonging to Professor Germar, are the following hermaphrodites.

1. Papilio atalanta. The left side male, the right side female;

the left pair of wings is smaller, and more deeply notched

than the right. The left antenna shorter than the right.—S. P«-

pilio antiopa ; right side male, and left side female. The right

antenna much shorter than the left.—3. Papilio Phoehe

;

left

side male. Left antenna shorter than the right ; and the left

pair of wings smaller, but the colour and margin same as the

right pair. Hinder part of the body same as in male.—4.

Sphinx euphorhice

;

left side male^ and smaller than the

right or female side. The distribution of the colour is remark-

able. The whole under side of the body is divided by a line,

in the direction of its length ; the male side is covered with a

green powder, while the female side has a white antenna, rose-

red breast, and the abdomen marked with white denticulations.

—5. Sphinx galli

;

left side male ; the right antenna and the

right pair of wings longer than those of the male side; but

there is no difference of colour in the delineation of the two

parts.

MINEKALOGY.

34. Rock-crystals containing glohides of Water formed^ and

forming,^ in decaying Granite in Elba.—The granite of Elba is

sometimes traversed by fissures, and these fissures are frequent-

ly filled with a disintegrated granite, in which, we are told, are

daily forming rock-crystals, nearly all of which contain bubbles
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of water ; and sometimes there appears a vegetable-like matter

floating on the water.

35. Strontites and Precious Opal^ ^c. in the Faroe Islands.

—Vargas Bedemar, who has lately spent a year in examining

the geognostic structure of the Faroe Islands, discovered stron-

tites, in secondary trap ; also opal, most frequently the preci-

ous kind, and but rarely the common or semi-opal ; and he men-

tions having found adularia, heliotrope, and black flint, also in

the trap rocks.

36. Boues Geology of Scotland.—We have great pleasure

in recommending this work to the particular attention of geo-

logists. It is by far the best general account of the geo-

gnostic structure of Scotland hitherto publishedj and does in-

finite credit to the industry and learning of Dr Boue. We
feel confident, that this young and enterprising observer will

contribute in an eminent degree to the progress of geology, and

continue to reflect honour on that school where he commenced

his auspicious career.

37. Mdhis Characteristic.—An English translation by Pro-

fessor Mohs himself, of his Characteristic, or Characters of the

Classes, Orders, Genera, and Species, of Minerals, has been

lately published at Edinburgh i This classical work is but the

forerunner of the System of Crystallography of this profound

naturalist. The perusal of the Essay on the Crystallography

and Natural History System of Mohs, in this Journal, will be

found very useful to those who study the Characteristic.

38. Hausmann^s New Mineralogical Worh.— Professof

Hausmann, we understand, is at present printing a large Avork,

‘‘ On the Forms of the Inorganic Kingdom,” of which the first

part will appear next Easter, and the second the following sum-

mer. Having finished this interesting work, he will next pre-

pare and put to press an account of his geognostical investiga-

tions in the Alps and in Italy,

39. Alpine Limestone same age as Oolite and Lias.—In a

letter from Count Breiinner, we are informed, that he, along

with Messrs Buckland and Greenough, obtained, by actual exa^

mination, five excellent sections of the Alps, which enabled them
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to make out their geognostical structure. Professor Buckland

has prepared a Memoir on this subject, which, besides many other

interesting statements, will contain a series of facts, proving, that

the great formation of Alpine limestone is of the same age with

the oolite and lias of the English series.

40. Discovery of Green Fluor-Spar in Banffshire.—As
fluor-spar is one of the rarest of our Scottish minerals, we are

liappy to have an opportunity of adding a new locality to those

already known, by informing our readers, that James M. Hog
junior of Newliston, has lately discovered a grey variety, associa-

ted with green antimony in a calcareous-spar, on Lord Eyfe'^s

estate, near the town of Keith, in Banffshire. lt>' occurs mas-

sive and disseminated, but was not observed to be regularly

crystallized. Mr Hog found, that when exposed to heat it be-

came remarkably phosphorescent.

41. New Scottish Localities (f Ores (f Titanium.—1. Iserine.

This ore occurs along with iron-sand, in the form of a coarse pow-

der, on the shore of the Loch of Triesta, in the island of Fetlar in

Shetland. Both ores may be found imbedded in small grains in

the primitive limestone in the neighbourhood. 2. Common
Sphene. Small crystals of this ore occur with the preceding in the

limestone of Fetlar. It is likewise found imbedded in the por-

phyritic gneiss, at Altaness, in the island of Burray, Shetland.

3. Rutile. This ore occurs in small crystals, imbedded in the

gneiss of the island of Burray. It frequently occurs likewise

in acicular crystals, traversing the crystals of quartz, which line

the drusy cavities of amygdaloid, in Fife and Perth. In some

cases the amygdaloid consists of trap-tuff, in others of porphyry

or clinkstone. It occurs in great beds in the old red sandstone

formation.-

—

Dr J. Flemings FlisJc.

42. Extraordinary mass (f Platina discovered in Peru.—

A

Negro slave in the gold mines of Condoto, in the Government of

Choco, in South America, found a mass of platina of extraor-

dinary magnitude, and which is now deposited in the Boyal

Museum, in Madrid. It weighs rather more than I J pound,

and is the largest piece of this metal hitherto met with. The

large specimen brought from America by Humboldt, and depo-
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sited in the King’s Cabinet in Berlin, and which weiglis 1085

grains, was also found in Choco. These facts allow us to hope,

that platina may be found in its original repository somewhere

in that country.
r

43. Alpine Limestone of the Carpathians.—Count Dunin

Borkowski, during hisjourneys among the Carpathian Alps, ob-

served the great formation of alpine limestone resting on a marl-

slate, probably a variety of lias limestone.

IV. GENERAL SCIENCE,

44. Earthquake at Lead-Hills.—The following account of the

shock of an earthquake experienced at Lead-Hills on the S9th of

November last, is an extract of a letter from the overseer of

the Scots Mining Company to Alexander Irving, Esq. : We
were alarmed here yesterday morning about eight o’clock by an

uncommon sound, which was heard by the people both above and

below ground. A shock v*^as felt like that made by a very strong

shot, attended by a rushing noise. The miners under ground

were so alarmed as to think that the shafts or sumps were run-

ning together. A second shock, still stronger, was felt last

night about half past eleven o’clock. I was asleep in bed, and

was awakened by it. I felt as it were a great stroke upon the

bed, and heard a rushing noise, which died away in a hollow

sound, as if at a great distance. I cannot say how long it last-

ed, as I was asleep at the commencement ; but it was over in a

very short time.”

45. Fall of a Mountain into the Moselle.—On the 8th July

1820, a part of the mountain called Sept-Heure, (Siclien-^

Rithren-Berge^) situated near the Moselle, in the circle of Co-

chenim, and ten leagues from Coblentz, fell into the river. It

had for many years given indications of a progressive move-

ment. More than twenty vineyards have been destroyed by it.

Another mountain called the Chaudron, (den Kessel^

)

exhibits

numerous crevices, and threatens to stop the course of the

Moselle by its fall. Journal dc Physique^ Mai 1820, p. 399.

46. Height of Snowdon^ as determined hy Mr Wollaston's

Thermometrieal Barometer.—This ingenious instrument, wliich
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measures heights by the temperature at which water boils, was

employed by Mr Wollaston to ascertain the elevation of Snow-,

don and Moel Elio. The following are the results :

Snowdon.

Height by thermometrical barometer from the north Feet.

end of Caernarvon Quay to the summit, - 3546.25

Ditto trigonometrically, according to General Roy, 3555.4

Ditto barometrically, according to General Roy, 3548.9

Moel Elio.

Height by the thermometrical barometer from the north Fef't.

end of Caernarvon Quay, - - - 235 55

Ditto trigonometrically, according to General Roy, 2371

Ditto barometrically, according to General Roy, 2391-1

See Phil. Trans* 1820, Part II. p. 302.

47. Clay-slate Axe found in a Whale .—Mr John Murray

has favoured us with the drawing forming Fig. 11. Plate III.,

and representing a piece of clay-slate which was cut out of the

bjubbef of a whale in Davis’s Strait by the carpenter of the

London” Greenlandman of Montrose. It had sunk to a depth

of from 18 to 20 inches, and the wound had cicatrised. It is

neatly ground, presenting the knife-edge, and seeths to have

armed an Esquimaux lance.

48 . Luminosity produced hy Compression^ Friction, and

Animal Bodies .—Our ingenious correspondent Mr John Mur*

ray has favoured us with the following observations and experi-

ments on this subject : In the account of the descent of the

Glacier of Weisshoriij (Vol, III. p. 275.) the light which is said

to have been observed^ is considered as electrical, and as analo*

gous to that which is developed by breaking crystallised sugar, &c.

There are several luminous phenomena which it would be difficult

to explain according to the usually accepted views of chemical

theory. We may suppose some of them electrical, but the opi-

nion would not be legitimate, until declared by experiment.

Thus, when fulminating compounds are subjected to friction

and percussion, or pure calomel^ oxide of lead, and sulphur, are

suddenly compressed in a mortar, light evolves in these
; aud
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the same thing occurs when a drop of alcohol touches the fulmi-

nating platinum, as prepared by Mr Edmund Davy. Light is

also emitted when the olive oxide of silver is thrown into oxyge-

nated water, or when balls of oxygen are broken in vacuo

;

and

similar manifestations take place when the gaseous elements se-

parate from euchlorine ; and chloride and iodide of azote. It

likewise appears, that light evolves under circumstances that

seem more directly connected with condensation, as when sul-

phur combines with potassium, copper and lead, at an elevated

temperature, or when platinum and tin-foil unite before the

blowpipe, and atmospheric air, oxygen, &c. are condensed in a

glass cylinder by a piston. Light, therefore, in these experi-

ments, seems connected with the formation of new compounds,

or sudden extrication of chemical elements by condensation or

expansion. I should, in much deference to the opinion express-

ed, be inclined to consider this phenomenon either as connected

with the compression of a portion of the air, occasioned by the

fall of the glacier, or the production of a partial vacuum, and

siibsequeht sudden supply by the surrounding atmosphere ; for

when the membrane spread over the “ bladder-glass'” on the

air-pump bursts by the superincumbent pressure, and the aif

rushes into the void, at the same instant a flash of light is per-

ceptible, if the experiment be mkde in the dark. The lumino-

dty of insects, as the scohpendra^ lampyris^Julgora and linceus^

lunulus^ cancer^ &c. is a subject of most difficult investigation.

If the light of insects, &c. were electrical, it should be increased

by stimuli, as oikygen, &c. Which seems not to be the case. If

phosphoric, it should not Cease with the death of the animal,

but rather contiiiue, or increase on decomposition of the animal

matter. It intermits, and therefore seems dependant on the

will of the aiiimal, or is connected with some mechanical cause,

mid apparently more with respiration than any other thing.

Were it phosphorous, it should be expended in the progress of

its slow combustion, and demand a continued supply, and con-

stant creation of the phosphoric matter would be necessary.

Any thing which implies material ignition is absurd ; and it

Seems to be a phenomenon sui generis connected with a peculiar

feature of animal physiology, as electreity is with others. Th
light emitted from sugar, when broken in the dark, is generally
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considered electrical, but upon what grounds I know not. In

my own experiments, I never could discover any electrical exhi-

bitions when sugar was insulated and broken, or suffered fric-

tion in contact with the gold-leaf electroscope and its condenser.

It is not generally known, that if we simply break a piece of

of loaf-sugar, or even sugar-candy, between the fingers in the

dark, a flash of light appears. I find that the same phenome-

non takes place with beet-root sugar as with that from the cane

;

and by continued friction of the fragments upon each other, a

continuous light is kept up. This occurs also when the sugar

is rubbed on alum, rosin, &c. or triturated in a mortar. When
sugar is broken, or suffers friction in water^ alcohol^ or etJier^

light is in like manner manifested, as is the case also in carbonic

acid, oxygen and chlorine, A bit of sugar was allowed to re-

main in nitrous oxide, and another fragment in chlorine. Both

emitted light when broken ; and in the latter it seemed more in-

tense, and of an orange tinge.”

49. On the Luminosity ofthe Ashes of Wood steeped in solu-

tions (fi Lime, ^c,—The following observations on this subject

are communicated by Mr John Murray. In Yol. III. p. 343.

of the Edinburgh Philosophical Journal, Dr Brewster has de-

tailed some singular instances of luminosity developed by wood,

&c. when previously steeped in solutions of lime and magnesia.

I have long observed similar phenomena, such as the increased

light which takes place when shreds of paper, bits of straw, &c.

are burned to iMte ash, or amianthus, talc, (when calcined), &c.

and introduced into the outer margin of the flame of a candle.

You may remember that Sir H. Davy had already pointed out

that incombustible matters, as asbestus, &c. increased the light

of flame, and he even suggested that it might be practically use-

ful in this way ; and though he has not attempted to solve the

phenomenon, I do not think it a problem of much difficulty.

In reference to the intense luminous star which appears between

charcoal points in a powerful galvanic apparatus, when the cir-

cuit is formed, the charcoal is always primarily reduced to the

white state noticed by Dr Brewster. The very brilliant light,

too, exhibited by bringing magnesia and some of the other

earths in contact with the flame of the condensed gases in the

oxy-hydrogen blowpipe, seems explicable on the same principle.
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depends on the incipient reduction of the metallic oaide, as

for instance, the transit of a peroxide into a> protoxide^ or a

deutoxide into protoxide. I may cite an experiment which ap-

pears to be conclusive. Into a curved tube, over mercury con-

taining hydrogen desiccated with muriate of lime, pass a portion

of deutoxide of barium^ and then apply the heat of a spirit-

lamp ; a brilliant light .appears, the deutoxide becomes the prot-

oxide, and protoxide of barium and water are the results. Just

so it is with the magnesia, &c. in the oxy-hydrogen flame, and

the earthy matter contained in the charcoal submitted to the

action of galvanic agency. I should from hence summon a

strong argument in favour of Dr Clarke’s asserted reduction of

some of the earths. Thus manganese (to illustrate the position)

is reduced from a peroxide to a protoxide with no very high tem-

perature
;
yet it demands exalted increments of heat to reduce

it further into its reguline form, but we know it is done without

electrical aid. I see no plausible reason why the earths may
not be reduced by a supposable high temperature, without call-

ing in galvanic agency,

50. Spontaneous Combustions.-—The following account of a

case of spontaneous combustion has been transmitted to us

by Mr James Gullan of Glasgow. Having read an ar-

ticle in your valuable work, November 5., on the spontaneous

combustion of cloth, I send you an account of the following

fact, which occurred in the year 1817. Having sold a respec-

table spirit-dealer a parcel of sample-bottles, I sent them to him

packed in an old basket, the bottom of which was much broken ;

to prevent the bottles from falling through, I put across the

bottom of the basket a piece of old packing-sheet, which had

lain long about the warehouse, which was an oil and colour one,

.and was besmeared with different kinds of vegetable oil. About
six or eight weeks after, the gentleman informed me that my
oily-eloth and basket had almost set his warehouse on fire. The
basket and cloth had been thrown behind some spirit-casks

pretty much confined from the air, and about mid-day he was

alarmed by a smell of fire. Having moved away the casks in

the direction where the smoke issued, he saw the basket and

cloth in a blaze. This fact may be a useful hint to persons in
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public works, where galipoli, rapeseed or linseed oils are used

in their manufactures, as it is an established fact, (though not

generally known,) that these vegetable oils used on cloths, yarn,

or wool, in the process of dying, and confined for a time from

the open air, are very apt to occasion spontaneous fire.”

In the Annals of Philosophy for November 1820, p. 390, an

account is given of the spontaneous combustion of a barrel of

oat-meal, by which the meal and barrel were totally consumed.

The editor of that Journal presumes that the meal had been

somewhat moist, and that it had heated precisely in the same way

as hay does when stacked moist.”

51. Description of the Mummy-Pits at Thebes by M. Bel-

zoni.— The passage where the bodies, are is roughly cut in

tile rocks, and the falling of the sand from the ceiling of the

passage causes it to be nearly filled up. In some places there

is not more than a foot left, which you must pass through,

creeping like a snail on pointed stones that cut like glassi After

getting through these passages, some of them 200 or 300 yards

long, you generally find a more commodious place, perhaps high

enough to sit. But what a place of rest ! surrounded by bo-

dies, by heaps of mummies in all directions, which impressed

me with horror. The blackness of the wall, the faint light

given by the candles and torches for want of air, the different

objects that surrounded me seeming to converse with each other^

and the Arabs with the candles or torches in their hands, naked,

and covered with dust, themselves resembling living mummies,

formed a scene that cannot be described. After the exertion of

entering into such a place, through a passage of 80, 1 00, 300, or

perhaps 600 yards, nearly overcome, I sought a resting-place, I

found one, and contrived to sit ; but when my weight bore on

the body of an Egyptian, it crushed it like a bandbox. I in-

stantly had recourse to my hands to sustain my weight, but

they found no better support, so that I sunk altogether among

the broken mummies with a crash of bones, rags, and wooden

eases, which raised such a dust as kept me motionless for a

quarter of an hour waiting till it subsided again. I could not

remove from the place, however, without increasing it, and

every step I took I crushed a mummy in some part or other.
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Once I was ponducted through a passage no wider than that of

the body, and choked with mummies, and I could not pass

without putting my face in contact with some decaying Egyp-

tian ; but as the passage inclined downwards, my own weight

helped me on ; however, I coiild not avoid being covered with

bones, legs, arms, and heads rolling from above* Thiis, I pro-

ceeded from one cave to another, all full of mummies, piled up

in various ways, some standing, some lying, and some on their

heads.” Narrative of Operations and Discoveries in Egypfy

p. 156.

52. Antidotes against Poisons.—M. Drapiez has found, that

the fruit of the Feiiillea cordifolia^ is a powerful antidote against

vegetable poisons. Dr Chisholm has mentioned, that the juice

of the sugar-cane is the best antidote against arsenic*

53. Expeditions to the Frozen Ocean.—The patriotic Coun t

Romanzow has again fitted out two new expeditions for the dis-

covery and investigation of unknown countries. One of the ex-

peditions is to endeavour to travel along the solid ice on the

coast of Tschutksi from Asia to America; the other to ascend

one of the rivers in the north-west coast, in order to penetrate

the unknown space which is between Icy Cape and Macken-

zie’s River.

54. State of the Ice off the East Coast of West Greenland

in Simmer 1820, as observed bp Captain Scoresby.—“ The
polar ice retains a position very similar to what it has pre-

sented during the last three summers ; excepting, that in

the parallels of 78°~79°, such a quantity of open ice has in-

truded, as to form a chain of connection between the main

western body and the west coast of Spitzbergen. This state

of the ice occurred in June. The western body was some-

what open to the southward of Lat. 76°, so that I was enabled

to penetrate fifty or sixty miles, until the coast of Greenland

was seen bold from the deck. We took the ice,” in Lat. 74°,

and obtained a clear view of the coast, sixty miles in extent, on

the 18th of July, our Lat. being 71° 20', Long. 17° 32' W.
In this parallel, the longitude of the land is 19° 42' W., as de-

termined by chronometer, corrected by lunar observation, and
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the position of Iceland, Faroe, Lewis, and Man, seen in succes-

sion soon afterwards. A formidable chain of fields and flows

occurred mid-way between the land and the exterior ice ; but
to the westward of this chain, little interruption to the naviga-

tion was observed, the fields, flows and drift-ice that were there

seen being widely scattered throughout the interior waters.

Hence there was no obstacle to our proceeding to the very

shore ; and had we not been fully employed in the more impor-

tant concerns of the fishery, I should most probably have land-

ed. But having in this place met with numbers of large whales,

we obtained a full cargo, consisting of seventeen of these ani-

mals, expected to produce SOO tons of oil, and found it a

matter of prudence to make our way out of the ice. We escap-

ed from a troublesome entanglement on the 31st July, after

being for several days greatly hindered by a vast accumulation

of heavy ice, and the general prevalence of thick weather.

From the remarkable openness of the ice near the east coast of

West Greenland, there appeared to be no difficulty after the

chain of ice-fields was passed, of tracing the coast for many de-

grees of latitude, both to the northward and southward of the

7^d parallel. We entered the ice in Lat. 74°, and escaped to

sea in 69° 40', after remaining about forty days amid the mazes

of the ice. The east coast of Greenland, at the situation visit-

ed, very much resembles the west of Spitzbergen, differing only

in the circumstance of its bearing a less burden of snow. The
land is mountainous, the surface hummocky, and in general

very irregular. Though the atmosphere was clear, on our near-

est approach, yet it was so loaded with a transparent vapour of

unequal density, that the distinct form of the hills could not be

determined. The apparent form of the land varied every mo-

ment, so that the most curious and beautiful appearances, as

well as the most grotesque figures, were assumed by the moun-

tainous coast. Obelisks, towns, spires, ramparts, turrets, flag-

staffs, and basaltic cliffs, were frequently represented in clear

and distinct forms. Though this state of the atmosphere was

unfavourable for certain observations, yet in the course of the

day I obtained good sights of the sun for the latitude and lon-

gitude, and variation, and such a view of the coast as gave me

a tolerable eye-draught of the coast, through an extent of sixty
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miles. It struck me with some surprise to observe, that on the

18th of July, (Lat. 71° 20') after a mild clear day, a consider-

able hillock of ice formed on the sea. I never experienced such

a circumstance in the highest latitudes, after the middle of June.

The thermometer on the preceding day stood at 40°, 45°, and

48°; in the night it must have fallen below 30°. This curious

fact is to be attributed to the loss of heat in the night, when

the sun’s altitude was little or nothing, while in higher latitudes

at the same season, it retains a considerable altitude throughout

the twenty-four hours, and thereby produces a more equitable

temperature.”

—

Letterfrom Captain Scoi'eshy.

55. Bottlefound on the Coast of Brazil.— Bahia^ Wth July

1820.—To the Editors of the Edinburgh Philosophical Journal.

Gentlemen, We beg leave to hand you a copy of a paper forward-

ed to us by Messrs Lowes and Brown, Ma^aio, in a letter dated

15th June. We are, &c. Arthue & Peter Lowe.”

—

Ma^aio^

15th June —On the 10th instant, a messenger arrived to

the Governor of this place with a bottle containing a printed

paper, copy of which we inclose : it was picked up by a Jan-^

gadeira on the 5th instant, on Barra Grande, about 63 miles

to the northward of this port

« N°33.
“ The bottle which contains this card, was thrown in the sea

in Lat. 12° 56' S., Long. S9° 10' W. at noon on the 1st day of

April 1820, from the ship Ospray of Glasgow, which sailed from

Greenock on the 20th day of February 1820, on a trading

voyage round the world. Whoever finds this, is requested to

insert a notice of the time and place, in some literary or political

publication, with the view of establishing facts relative to the

currents of the ocean. (All well).”

56. Report on Scoreshfs Account of the Arctic Regions

»

—

A

report on Captain Scoresby’s Account of the Arctic Regions, by

Baron Portal, Minister of Marine and of the Colonies, has been

published in the Annales Maritimes et Coloniales,” for July

• The owner of a small vessel called a Jangada

;

they are used for coasting;

and fishing.

•j* Ma^aio is in Lat, 9® 42’; the longitude we have not ascertained,.
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1820, No. 7. We need scarcely add, that it speaks in the high-

est terms of this excellent work. It is now translating into the

French language ; and a whale-fishery is to be established from

France.

PRIZES.

57. Adjudication of the Copley Medal,—The President and

Council of the Royal Society of London, have adjudged the

Gold Medal on Sir Godfrey Copley’s donation, to Mr John

Christian Oersted, for his discoveries respecting the connection

between Electricity ^nd Galvanism. See this Number, p. 167.

58. Appropriation of Mr KeWs Legacy,—An account of

the establishment of a scientific prize with part of the legacy

left by the late Mr Keith of Ravelston, will be found in this

Number, p. 191* See also Vol. I. p. 219.

Art.
,
XXXVI.

—

LAst Patents granted in Scotland since

Wth August 1820,

9. To Job Rider of Belfast Foundry, Ireland: — For

certain improvements which produce a concentric and re-

volving eccentric motion applicable to steam-engines, wateiv

pumps and other machinery.” Sealed at Edinburgh 31st Octo-

ber 1820.

10. To William Frith of Salford, county of-Lancaster,

dyer:—For great improvements in the method of dyeing

and printing various colours, so as to fix or make the same

permanent or fast, on cottons, linens, silks, in hair, worsted, and

woollens, straw, chip and leghorn.” Sealed at Edinburgh 23d

November 1820.

P. Neili, Printer.
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Art. l.^Account of the Captivity of Alexander Scott,

among the Wandering Arabs of the Great African Desert,

for a Period f nearly Six Years. Drawn up by T. S.

Traill, M.D., F. R. S.E. (Continued from p, 54, and

concluded.)

-About a month after their arrival on the Bahar, the party to

which Scott belonged, having taken leave of some of the pil-

grims by shaking hands, and kissing the top of the head, left

El Tah Sidna Mahommed El Hezsh, embarking in the same

boat which brought them thither, and which had been, in the

interval, employed in carrying over passengers as they arrived.

Scott remarked, that the opposite shore of the lake was not

visible, even in the clearest weather, from El Hezsh, on account

of the lowness of the land. There being more wind than

when they came, and it being fair, they placed two oars across

each other by way of a mast, and spread on them a long nar-

row blanket, such as they wrap round their bodies, as a sail.

They left the shore of El Hezsh, a little after mid-day, and

arrived on the opposite side at day-break the next morning, (as

he supposes, about six o’clock). In this voyage they had the

advantage of sail and oars, and continued under way all night.

Scott had no conversation with the boatmen during this re-

crossing of the Bahar. On account of his refusal to change

his religion, he was not permitted to speak to them, and was

refused every indulgence.

VOL. IV. NO. 8. APRIL 1821. p
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On landing, they found that several of the camels had died,

owing, as Scott supposes, to their having swallowed stones and

gravel while feeding on the low bushes, whicli are so close to

the ground that the animals could- scarcely feed without taking

up gravel with them ; and considerable quantities of it were

found in their stomachs after they were opened. As soon as

the hire of the boat was settled, (which amounted to three

camels for every family taken over and brought back,) the

party set out on its return, by the same route which they had

followed in coming to the Bahar. They travelled for a montli

without any particular occurrence, until they came to the wood

before described. While going through it, they saw some of the

black people called Bambarras, who were arrned with bows and

arrows,^ and quite naked. The Arabs attacked the Negroes,

and a short contest took place, when several of the Arabs were

wounded, but at last the blacks were beaten, and eight of them

made prisoners. These were brought to the tents, bound hand

and foot, and the next morning carried away by the Arabs,

who pursued their journey. The Negroes were tattooed or

marked by three diagonal cuts on each cheek,;*and a horizontal

one across the foreliead.

After this the caravan travelled for about a month and a

half over hard ground, with small hills, covered with low wild

bushes^ but without trees of any size ; but there were trees of

considerable magnitude in the low ground through which they

oceasionaUy passed. About this time they came to a large

valley, where there had been much rain, and a considerable quan«-

tity of fresh water was in it. The trees and shrubs were quite

green ; there grew no grass, but a herb like the green-sauce of

England, a flower like the dog-daisy^ and a yellow flower about

eight or nine inches high, of which the camels, sheep, and goats

ate. The ^‘green-sauce'^ and goat's milk were here the prin^

cipal food of the party. They remained about six moons in

this valley, during which time the men frequently went out to

fight, and brought back camels, corn, &c. which they had plun-

dered. When this valley could no longer afford food to their

cattle, they sent a party to look out for another place of en^

campment ; an^ when they had discovered a suitable spot, the

whole party set out for it, takmg three days to reach this new
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district. Here they remained two or three months without any

thing remarkable occurring, until the trees began to lose their

leaves, all the vegetables withered, and the ground dried up,

when the whole caravan set out direct for El Ghiblali.

For a week or two they went over hard ground, and then

came to sandy valleys, quite barren, and without any vegetable

on them, except the palm-like tree El Myrreh before noticed.

In little more than a week they got over this sandy district, and

in about another week again arrived at El Ghiblah, but not in

the exact spot from which they had taken their departure.

They pitched their tents, however, by some wells, and seem-

ed to consider themselves at home.*^ They always avoided going

too far to the northward, for fear of being taken by the “ Moors^'"'

or
. subjects of the Emperor of Morocco, between whom and

the wandering Arabs, or Moors of the Desert, there is a deadly

hatred and perpetual war. The tribe with whom Scott lived

was often at war also with Arabs to the southward At El

Ghiblah, the black prisoners taken in their contest with the

Bambarras, were sold to some people from Wadnoon, who gave

80 dollars for each.

The tribe was now held in much greater estimation by their

neighbours than before their journey into the interior^ and the

men were called Sidi El Hezsh Hezsh. To Scott, however, this

journey was a source of trouble ; for since his refusal to turn Ma^
hommedan, they treated him much more cruelly, beating him

almost daily with sticks. This he acknowledges, however,

sometimes arose from his sleeping too lon^ in the morning,

when they thought that he should be attending to their cattle,

Scott states, that the district in possession of the Arabs

commences some distance from Wadnoon, and is divided into

* During these long journeys Scott saw various animals, not noticed in the

preceding pages, as monkeys, squirrels, porcupines, wolves, foxes, leopards,

which are cowardly animals, hares, deer, with and without horns, various kinds

of wild eattle, and an animal like a bear. Birds were seen of the eagle species,-^

a large one of this kind Scojtt has seen to carry off young kids. There were dif-

ferent kinds of hawks and crows. He saw a bird like an eagle, but largei*, which

preys only on hares. There were ' many ostriches, peacocks, cranes, red-lCgged

partridges, parrots, “ green and red birds with long tails,” a large green bird, with

the under part of the bill like a spoon.

1
' O
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four parts. The northern Till lies about 100 miles south of

Wadnoon, and has a small river called Ourerah, and a ward or

valley running through it. The western part is named Sachal,

is divided from Till by the large wad called Zerrohah^ the one

being from the other ten or twelve days journey This wad
is only a part of a much larger district called also Zerrohah,

which lies to the eastward of Till and Sachal. It is a high,

but not mountainous land, and sends down a large wad, as

above mentioned, which reaches to the sea.

The fourth division El Ghiblah lies to the south, and is di-

vided from Sachal by the wad Seyghe *|‘. The tribes are in

general terms distinguished by the name of the district they

usually occupy, as the Tille-eens, the Sachal-eens, the Ghiblah-

eens. In each of those divisions, however, there are particular

tribes scattered, the special names of some of which he recol-

lects, viz. Mi0atts^ and Zurghiem tribes, which dwell in

Till, are always at war with the Ulled D’Leims. The El
Arosiem and Ulled Missehah^ which belong to Zerrohah.

Those of Tohorlet (into whose hands Scott fell when cast

away,) of Lemmiheir, Eyeketts, Ulled Tiderary, Ulled Emouk-

sor, and Ulled Emiara, are all of Sachal, or, as it is sometimes

called Sachara, and are considered a very peaceable people.

In El Ghiblah are the tribes of Ulled D’Leim, Ulled Edouo-

chala, Ulled Teggadow, Ulled Emouss. Scott mentions also

the Arab tribes of Orghebets and the Scarnas, who belong to

El Sharrag, near the Bahar El Tieb. These distant tribes he

has seen, the former often, the latter sometimes, in El Ghiblah

and in Sachal, having come there on fighting expeditions, or

for corn. This appeared to him less extraordinary, because his

own master was once absent for more than twelve months on an

expedition of some kind ; and the people of El Ghiblah some-

times go far to the southward, to a place called Llumgaufra

the chief man of which is called Wildibacaab, and whence the

* In this account there is some indistinctness, as we have not been able

to ascertain from what point in Till to what point in Sachal this computation ex-

tends.

f It was on the coast of Sachal that the Montezuma was wrecked.

$ In spelling this name, the Wdsh double LI has been adopted to give an

idea of the sound.
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Arabs obtain black slaves in exchange for horses, in the propor-

tion of three or four slaves for each horse. These slaves are

again sold at Wadnoon. Scott was also told, that at Llumgau-

fra there is a very large river, which runs a long way through

the country ; and that on the other side of this river the people

are not Mahommedans He could not obtain any name for

this river, but the general one of Bahar El Tieh ; which is not,

however, applied to small rivers. The name for them is Illi-

mon Sacharah, or running waters.

Scott found that hostilities are also commenced by the Arabs

;

for the Blacks never come in a hostile manner amongst the for-

mer.

The Arabs generally remain in the place where they pitch

their tents, as long as the herbage affords sufficient food for their

cattle. When this is exhausted, or dried up, the tribe removes,

and some of the sheep and goats are killed and eaten. The
skins of these are taken off with particular care. The head is

first removed, and while the body is yet warm, the hand is in-

troduced beneath the skin of the neck, and worked round until

the two forefeet are drawn out. The skin is then stripped off^

so as to be without any cut on it, and thus forms a sort of bag,

which is used to carry water or other liquid j*.

The dress of the Arab men is nothing more than a blanket

or shawl which is folded around them. The thick strong ones

are called Lixsa, the thin ones Hdick. The turban is worn by

those called Sidi, who are generally elderly people | ; and also

by the chief men of the tribe, either old or young.

The women wear the same kind of blanket, the corners being

fixed over the shoulders by silver clasps, and secured by a belt

round the middle. They have generally blue linen on the

head. The women of the wandering tribes do not use veils.

Their persons are slender, and the old ones are much wrinkled.

• Is this river the Niger ?

I This practice appears to be extremely ancient. The present Spaniards

adopt it, probably from their Moorish conquerors, and in such bags wine is carried

from one place to another through the whole peninsula.

ij: Are they not the descendants of the family of Mahommed ?.
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The Arab marriage among these wandering tribes is not at-

tended with any particular forms. A man inclined to take the

daughter of his neighbour to wife, applies to her father, and ge-

nerally gives him a number of camels. The number of these

may amount perhaps to ten* This concludes the match, and

the girl lires with her husband. Scott thinks that the parties

may separate at the pleasure of either ; and a man may have

as many wives as he chuses to maintain. Both boys and girls

are much fairer than when the skin has been exposed to the

weather in advanced life. The sexes come quickly to maturi-

ty, and girls are sometimes married at ten and twelve years of

age.

The funeral of these Arabs is not attended with any particu-

lar ceremony. The body is washed, and placed in^ the ground,

on the same day that the person dies, and bushes and stones

are placed over the gravCj to preserve it from wild beasts.

Children are taught to write with black ink, formed of char-

coal and milk, and applied to a smooth boardj with a split cane

or reed, by way of a pen

* Scott was so taught ; but from specimens of his skill Which he has exhibited,

he does not appear to have derived much advantage from his instructors. His

proficiency does not now ireach to the formation of all the characters of the Ara-

bian alphabet. He can, however, write several of the letters, and repeat the

names of the rest ; but his attempts at Writing shew him to be by no means an

expert penman. He, however, probably speaks the dialect of El Ghiblah, which

is said to be a corrupt Arabic, with fluency. The following list of a few names of

things is noted down, as nearly as the ear can collect the sounds from his mode of

pronouncing the w'ords. There, as in the other proper names introduced into

this narrative, ah is strongly guttural, the simple vowels have the sound of the

Italian vowels, the final e is pronounced, and the accents are introduced to convey

an idea of Scott’s pronunciation.

Sun, Simse. Oil-Tree, She-da'er-ga~en.

Moon, Gamm'ah. Oil, Zat.

Stars, Injour. Fig-Tree, Kara-mo'“os.

N orth. Till. Prickly-jxiar, Teckanlret.

East, Sharrag. Chinny or Archil, Tomkilet.

South, Ghiblah. Dog, Kell),

West, Sachal. Fox, Vil or Thib.

Valley which has a Wolf, Zubah or Athha-

stream or river in bah.

it, Wad. Tiger, Gurrzahe" c.

Gum-Tree, Tolch. liion, b'ebah.
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In ten or twelve days after the arrival of the tribe in El

Ohiblah they went on a plundering expedition, taking Scott

along with them. Their arms were muskets, and a weapon of

the sabre shape, not so long, but as broad as a sword, which had

a sheath and handle of brass. The chief of the tribe had a brace

of pistols, and a sword, which had belonged to the Montezuma.

In three days they reached the tents they wished to plunder, and

meant to attack them in the night ; but the dogs gave the alarm

and prevented the surprise, and the two tribes fought in the

morning. Scott^s companions beat the other party, killed several

of them, took their camels, and burnt their tents ; but in five days

afterwards they were attacked and beaten by their adversaries,

obliged to fly, leaving all their property behind them, and took

refuge in the Wad Seyghi, close to the sea-shore. There they

remained two months, and were at one time almost starved for

want of food ; at which time, Scott says he was of essential ser«

vice to them ; for the Arabs have so great a dislike to salt-water

that they will not wet their feet with it ifthey can avoid it ; and,

should this happen through necessity, they take the earliest op-

portunity of washing their feet with fresh water ; but fish be-

ing now their only resource, Scott was lowered down from high

rocks to the beach, where he collected mussels and fishes for

them.

At length they departed from Wad Seyghi, got a fresh

supply of arms, and went in search of their old enemies, whom

Male Camel, Ishmael. He-Goat, Artroos.

Female Camel, Ann%. She-Goat, Liang.

Young Camel, Achwar, Ram, Kabsh.

Goat, Maz. House, Dar.

Sheep, Nazshe. Water, Illimah.

Deer, Rozelled. Elephant, El.Hazsh.

Fish, Seheut. Moving Sand form*

Christian or Infidel, Kaffre. ing hills. Loggrhad.

Christian, Nazerenne. Rocky Mountains, Kuddeah.

Christian boy, Inferattne. Tree, Sadrhu.

Ship, Saffina. Date-Tree, Unghdl.

Boat, Zourgos. Date, Attomor.

A Man, iErak arozshel. Gold, Edhcb.

A Woman, ^Erak hellcmarah. Moorish Soldiers, Umhal ta Sultan.

Cow, Bagg'vaj or Ostriches, Jsam.

Jibgher.
'
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they found and attacked in fourteen days, but were resisted.

In this action Scott was placed near his master, who threatened

to kill him if he did not fire his piece, (liaving on a former occa-

sion omitted to do so.) The head man of the enemy came to-

wards Scott’s master, who drew a pistol and shot him. Another,

in the mean time, advanced on Scott, who was ordered by his

master to fire, which he did, and the man fell from his horse.

The rest of the party were soon beaten and dispersed. It was

on this occasion given out that Scott had killed the chief of the

enemy, which was not true ; however, he was considered worthy

of a particular name, as having slain an enemy in battle ; and,

instead of calling him Christian or Alewk^ (their mode of pro-

nouncing the abbreviation of his name, which he had told them,)

he was afterwards styled Mahommed the Christian.’'''

On another occasion, three Arabs were sent with Scott on

a plundering expedition. On arriving at the enemy’s tents,

they waited till about day-break, meaning to steal what they

wanted ; but on approaching, a dog barked, and they fled, but

were pursued and taken prisoners by some of that tribe, who

carried them to their tents, deprived them of their arms, and

detained them three days, threatening to murder Scott. In the

middle of the third night, one of Scott’s companions looked out

of the tent where they were confined, and perceived the guards

asleep. Accordingly, they endeavoured to make their escape ;

and leaving the tent, saw five men with guns, all fast asleep

:

they took the arms and slew the men ; seized twenty-seven ca-

mels, and made off, but were pursued and overtaken, when one

of Scott’s companions was killed, another wounded, and he with

the other escaped with difficulty. After wa^idering five days

without any provision but what herbs they could find, on the

sixth they reached their own tents. .

Soon after this last adventure, Scott having, while watering

the sheep at the wells by the sea-shore, seen a brig at sea, con-

ceived the idea of making his escape, and ran away ; he took

shelter for the night in a cove among the rocks, which, from

some foot marks at the entrance, he supposed might be the den

of some wild beast He was, however, traced by the prints

* It is probable that the dread of being overtaken by the Arabs overcame

every other fear ; but Scott attributes his resolution, in part at least to a belief
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of his footsteps, and retaken by the Arabs, who severely bastU

nadoed him on the soles of the feet, which they struck with a

hot iron rod, so that it was two or three months before he reco-

vered from the effects of this punishment

From this period until his final escape, he was kept with the

tribe, wandering from place to place, to procure food for their

cattle ; they often attacking the neighbouring tribes, and being

frequently attacked by them, sometimes beaten and plundered,

at other times victorious, and robbing their enemies. In the

latter end of July, or beginning of August 1816, the tribe en-

camped in a place called Lah Thinn, a little to the southward

of the Wad called Ourerah, in the district of Till ; Scott was,

as usual, tending the sheep and goats, acconipanied by his mas-

ter’s daughter. It happened that they both fell asleep. In the

mean time a wolf” came, killed three sheep, and dispersed

the rest of the flock, so that when Scott and his companion

awoke, the dead sheep were those only in sight.

, Fear of the punishment which this negligence would certain-

ly draw down on him, seconded his resolution to attempt an

escape. He desired the girl to go and look for the sheep in one

direction, while he searched for them in another. He instantly

fled towards the sea-shore, along which he travelled for four

days and nights in a northerly direction.

During this time his only sustenance was a little fresh water.

Early on the fifth day, he saw to the eastward a great smoke,

and some high mountains : he made the best of his way towards

the smoke, and when in a hollow, near some houses built of

stone, whence the smoke proceeded, he was met by a Moor, who

pointed his gun at Scott, and desired him to throw away his

knife, and take off his clothes. “ On his refusal the man threat-

ened to shoot him, when Scott said he might fire if he chose.”

Hearing himself addressed in the Arab tongue, the man put

that some gunpowder which he had about him was a sufficient protection, even

against a lion, which is said to have the greatest antipathy to the smell of it,

* Scott has been repeatedly asked whether, on this or any occasion he observ-

ed any thing peculiar in the appearance of his wounds, especially whether those

on his shins (which were not uncommon,) shewed the hone white, but he says that

his wounds were all red, though many of those on his shins were severe : all

healed easily. /
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aside his musket^ and asked Scott who he was. His question

was briefly answered, when the Moor advancing^ took Scott by

the hand, told him he was safe, led him to his house, and gave

him food.

He afterwards desired Scott to write to the English Consul

at Mogador ; and Scott did so. This man, leaving Scott un-

der the care of his brother and his son, set off with the letter

;

and after an absence of eight days, returned with a letter from

William Willshire, Esq. the English Consul at Mogador *, who

sent a horse for Scott to ride upon, and 27 dollars to buy pro-

visions.

After recruiting himself for three days longer, Scott, accom-

panied by the Moor, set off, and arrived safe at Mogador in

five days, during which they travelled at the rate of at least

thirty miles per day.

As the place where Scott encountered the Moor is not above

a mile and a half from Wadnoon, that place may be consider-

ed as about 150 miles from Mogador. Near the Moor’s house

was a river as large as canals usually are in England. This

river flows through the town of Wadnoon, and is fresh until it

meets the tide from the sea.

From the neighbourhood of Wadnoon, Scott saw to the east-

ward mountains whose tops were covered with snow, which he

was told remained on them all the year round *k.

At Mogador and at Wadnoon, the language spoken is called

(by Scott) Schlech He received every kind attention from

Mr Willshire, during his siay at Mogador, who paid his ransom

to the Moor, on account of the Ironmongers’ Company of Lon-

don. Scott reached Mogador on the 31st August, left it on the

1 1th of November, in the Brig Isabella of Aberdeen, Captain

James Cummings, and got to London on the 9th of December

1816.

* The humane attention of this amiable gentleman is gratefully acknowledged

by Scott, Riley, and other unfortunates, and the willingness with which the Moor

entered into Scott’s restoration to freedom, is the best proof of the fidelity with

which the important office of redeeming Christians from slavery, is executed by

the representative of Britain at Mogador.

“j* The ridge of Atlas.

}: Major Rennell thinks this may be Skilha.
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AiiT.il.—Ohservatims on ihe Geography Mr Scott''s Routes

in North Africa* By Major Rensjell, F. R. S. &c. &c.

T' HE Geographical notices contained in this narrative are

scanty^ but appear to contain internal evidence of their truth.

The most important part of them relate to the nature of the

Sahara^ in the place where the traveller crossed it ; that is in its

widest part; and which no other European, that I know of, has hi-

therto given an account of. We have been accustomed to re-

gard the Sahara as having a continuous surface of loose sand,

of forty to fifty caravan journeys across ; but here it appears

that nearly two-thirds of it have a much firmer surface than

sand : and valleys occur in which large trees are growing. How-

ever, no grass, nor any drinkable water, is found there, (on the

surface at least), the soil being highly impregnated with salt,

which is, indeed, the common character of the northern belt of

Africa.

The place where the Montezuma was wrecked can only be

a|)proximated, and that by an inquiry which may appear tedi-

ous to ordinary readers. But it happens that the place of the

wreck, is the only point of departure that can be referred to in

the arrangement of the position, from whence the route across

the Great Desert or Sahara sets out. Scott himself only says

generally, that the ship was wrecked between the Capes of Nun
(or Noon) and Bojador, and within the province or district of

Sachal. This is one of four contiguous provinces in this

quarter, whose positions are described in the narrative : it is in-

cluded between TUI on the north, and El Ghihlah on the south ;

all the three extending along the coast of Africa, to the south-

ward of Morocco

;

and having a small portion or tongue belong-

ing to thefourth province named Zerrohah^ (which lies inland)

interi^ening so as to form a common boundary between Till scad

Sachal This narrow portion of Zerrohah consists of a Wad
or valley, which has a streamlet of water in it, and serves as a

communication between the body of the province itself and the

sea coast. It is named from the province to which it belongs, the

Wad or Valley of Zerrohah.
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The shipwreck took place at eight or nine hours camel tra-

velling, (or about twenty English miles) from this valley ; and

to the southward of it, of course, because the shipwreck happen-

ed on the coast of Sachal^ of which the valley itself has been

described to be the northern boundary.

The province of Till is known to extend northward to the

neighbourhood of Nun^ (a cape and town well known in Afri-

can geography) ; and southward it includes the valley of Ou-

rerah, often mentioned in the course of the narrative, and from

whence Scott finally escaped to Nun, after four days and nights

travelling, and a part of the fifth day ; and probably as fast as

he could go. Allowing, then, that he went in direct distance

100 to 110 geographical miles in a direct line, this will place

Ourerah at that distance to the south-west of Nun, and directly

opposite to Foriaventura^ the nearest of the Canary Islands to

the Mainland of Africa ; and a little to the northward of Cape

Juby How far the province of Till may extend to the south

of Ourerah, is not known, but probably not far, as so large a

part of it lies beyond Ourerah, to the north-east ; as also from

the circumstance of the general trending of the coast in that quar-

ter, as it bore on the supposed cause of the shipwreck. For

this was doubtless the operation ofa south-easterly current on the

ship, which had carried her gradually, though imperceptibly, to-

wards the land, all the way from the parallel of Cape Finis-

terre t. As her course would naturally be south-westward, that

part of the coast which trends to the westward^ was more likely

to have arrested the ship’s progress, than that which has a south-

erly direction ; and this change of position takes place not far

from Cape Juby. It seems probable, therefore, that the ship

was stranded thereabouts

;

(and, indeed, most of the shipwrecks

happen in this quarter). Had the ship been farther to the

south, its course would have carried it parallel to the coast, and

within aght of land, during the preceding day ; whereas it was

probably to the north of Cape Juby, during that day, where

the land retires far back to the eastward, and out of sight.

* It may be that the Area of M. Delisle is meant for Ourerah,

-)- See the remarks on this current in the following Article.
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Thus, we are induced to look for the place of shipwreck, and

in consequence for the valley of Zerrohdh^ in the quarter of

Cape Juby ; and which opinion receives strength from the cir-

cumstance of Ourerah being in the vicinity of Cape Juby.

By the narrative it would appear, that seventeen days were

employed between the place of the wreck and El Ghibldh^ an

encampment not far from the sea-coast, in the province of the

same name, and stated to be the southmost of the four provin-

ces occupied by the wandering Arabs, with whom our traveller

had communication. If this journey of seventeen days is cal-

culated on the ordinary rate of caravan travelling, S50 or 260

geographical miles in a straight line may be allowed ; and these

will reach to the River Del Ouro of the Portuguese. If fif-

teen instead of seventeen days, be the true reading, (as it ap-

pears doubtful in the MS.) thirty miles should be deducted

;

and the camp ofEl Ghihlah placed so much farther to the north-

ward. But this will scarcely affect the general line of the route

across the Great Desert. Caravan rate is here taken? because

the party was so small ; it consisting only of one family, attend-

ed by three camels ; whereas the journey across the desert was

performed by a large party, with 2500 animals of different

kinds ; and, moreover, was continued more than six times as

long. The time employed in this journey is roundly given in

months^ with the exception of three intervals of eleven, five

and two days ; of course no accuracy is attainable. Most pro-

bably the new moons regulated his time; but, after all, the me-

mory was to be trusted^ and it would be unreasonable to expect

a more consistent result than the one about to be reported.

The total number of days may be taken at 106, unless the

three days halt in the wood, are to be included in the gross

number of days given for the march

Considering that the party was composed of 115 to 120 per-

sons, men, women and children, (Patriarch fashion), and that

the latter classes did not always ride ; moreover that there were

* The time given for their journey back, does not materially differ from the

other ; it being, as well as the loose manner in which it is given (and probably could

only be given) only a few days short of it. This tends to shorten the surplus dis-

tance arising on the calculation which follows.



^3.8 Major Renneirs Ohservatlonson the Geograpliy

about a thousand goats, (besides as many sheep, and 500 or COO

camels), which goats could only keep up with the camels when

they had sufficientfood

;

that camels travel only at the rate of.,

English miles per hour ; it is probable that 2 or might

be the rate of march, since the slowest goers must of necessity

regulate it It must also be taken into the account, that near^

ly two^thirds of the way was not sandy

^

and therefore not so

well suited to the feet of the camels, a great number of whom
were loaded. No halts are spoken of, (except the three in the

wood, on an extraordinary occasion) ; and it appears probable,

that their daily marches were so short, as to enable them to per-

severe, without incurring such a degree of fatigue as would iU’-

duce the necessity of frequent halts.

Perhaps, then, their rate was below that of great armies,

which has been calculated at a mean, on marches of long con-

tinuance, at about 14J British miles on ordinary roads ; and

when reduced to direct distance and geographic miles, at about

10| each day. Perhaps, in this case, 10 may be amply suffi-

cient.

This report of the general direction of the line of the route,

cannot be expected to be more accurate than that of the dis-

tance, perhaps less so. The sun, however, would furnish him

with a good mark, mornings and etenings, if he made allow-

ance for its great declination at that season ; for it was about the

month of June when they set out. At their outset, it is said

that their route was a little to the southward of east, and gra-^

dually inclined more to the south as they advanced, which is

as clear as could be expected. If, then, we suppose a curve of

this kind, it will terminate in the direction of the Lake Dihhie

of Mr Park, and will not even err very widely in point of dis-

tance, considering that the geographical construction on both

sides is made up of calculations on very extended lines of dis^

iance ; for the place of the Dibbie Lake rests on its proportion

of the distance^ reported to Mr Park, between his lowest stations

on the NigiH', and Tomhuctoo

;

whilst this latter is placed by the

meeting of lines of distance from Morocco, Tunis and Tripoli ;

^ The sheep, appears, travel faster than tlie goats in that quarter.
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but which did not differ mych in point of‘parallel from that gi-

ven by bearings pointed out to him during his route eastward.

On the Map then, about 1000 geographical miles may be

measured on the curvilinear route across the Desert, between the

Encampment inEl Ghiblah and the Lake Dibbie, whilst the 106

days at ten, give 1060, or sixty more than the Map. It would be

useless to reason on the ground of such data; for there seems,

from the names and general positions of the Lakes respectively

described by Mr Park and Mr Scott, no reason to doubt that

they are one and the same. The D is often changed to T, and

Tieh or Tee- eh differs little in root from Dih-hie. The 1000

miles give only nine, and somewhat less than a half, instead of

ten, for each day.

The Lake, as described to Mr Park^ is much smaller than

the one seen by Scott ; but no one will regard the two accounts

as of equal authority. Mr Park says, (p. 213.) ‘‘ Concerning

the extent of the Lake Dihhie (or the Dark Lake,) all the in-

formation I could obtain was, that in crossing it from west to

east, the canoes lose sight of land one whole day.” On the other

hand, Scott reckons the passage across, twenty-nine hours, at two

miles ‘per hour. However, it is difficult to conceive how a vessel,

capable of conveying 200 persons across so wide an expanse of

water, could be rowed or paddled by the same six persons, at the

rate oftwo miles per hour ! Probably, instead of 58 miles, 43 may

be a sufficient number. It may be concluded that they crossed

it from the N. W. to S. E., as Mr Park’s informant told him,

that in going towards Tombuctoo, they navigated it from west

to east^ (in effect in the direction of the general course of the

Niger,) and consequently in the line of its greatest length ; for

rimr lakes occupying a portion of the valleys or hollows through

which the courses of the rivers lie, have their greatest length in

those directions. Scott, therefore, may be supposed to have

crossed it in the line of its breadth ; and it must consequently be

a large lake.

He observed no current in the lake, whilst the vessel lay

twice at anchor, but her prow pointed to the eastward, although

during calm weather. In a lake of that extent, the current of

* See the general map of Africa in Mr Parle’s Travels,
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the river would be dispersed, and, therefore, it is difficult to

account for the constant position of the vessel. Possibly there

might be a light air of wind, but it escaped his notice. There
could be no counter current in the middle of so wide a lake.

With respect to the report of the boatmen on the lake,—if they

could have been supposed to possess any proper knowledge of

the future course of the Niger, it would have been worth the

the attending to. But having the Shilali for their vernacular

language, they doubtless came from the northern quarter of

Africa, and were not likely to have any knowledge of the sub-

ject, but from report. The opinion of the North Africans has,

in all ages, been in favour of its communication with the Egyp-

tian Nile, which probably arises from an idea that it must ne-

cessarily reach the sea somewhere. At the same time, it may
be remarked, that, in the inland parts of Barhary^ there are

not less than five considerable streams between Morocco and

Tunis, which run inland towards the Sahara^ and forming

small lakes on its border, are either evaporated or swallowed up

by the sands.

In respect of the quality of the soil in the central part of the

Sahara, in the line of the before-mentioned route, it may be

observed, that in the maps there are two tracts of land in the

nature of islands or oases^ or, at least, marked as being different

from the sandy tract. They are named Gualata and Taudeny. It

may well be, that these are parts of the tract described by Scott

as being free from sand, and although described to be in a posi-

tion wide of the route, northward, yet either they may be far-

ther to the south, or the direction of Mr Scott’s route may

have been more northerly. As he set out in June, when the

sun’s northern declination was very great, he may not have al-

lowed for it sufficiently in his estimation of the eastern and

western points of the heavens. The watered valley in which

they sojourned so long, falls very near the western part of

Gualata.

It appears that they returned nearly in the line on which

they advanced, until they came near this valley, which was

about three-fourths of the whole way. But then they evident-

ly deviated ; because they traversed the sandy tract in seven

days, which took them eleven in their way out, and also came
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to a different encampment from the one they had quitted in

El GUhlaK

Art. hi .—Remarks on the Currents between the Parallels of

Cape Finisterre and the Canary Islands^ which may he

supposed to ham carried the Montezuma out of her course.

By Major Rennell^ F. R. S., &c, &c. &c.

I SHOULD consider myself highly culpable^ if I neglected to

statej by way of caution to navigators, the result of my inqui-

ries respecting the current which appear to have caused the

shipwreck of the Montezuma^ and of a great number of other

ships of our own and other nations, on the western coast of

Barbary; having examined a multitude of journals of ships

that have sailed in that track, with time-keepers on board, and

which have also, when opportunities presented themselves, had

their rate checked by celestial observations.

The general result is, that navigators who depart from the

parallel of the southern part of the Bay of Biscay, (or say 45°,)

and sail in the usual track southward, will be assailed first by a

SE. current, and then by an easterly one, until they have pas-

sed the parallel of Cape Finisterre ; when the current will again

turn to the south of east^ and gradually become a SE. current,

till having passed Cape St Vincent, it becomes easterly again ;

owing no doubt to the indraught of the Strait of Gibraltar ; and

this easterly current is pretty general across the mouth of the

bay between Cape St Vincent and Cape Cantin.

Beyond this bay (which may be deemed thefunnel.^ of which

the Strait itself is the spout

^

the current again becomes SE..^

or rather more southerly, (as it is more easterly towards Cape

Finisterre,) and continues as far as the parallel of S5°, and is

moreover felt beyond Madeira westward ; that is, at least 130

leagues from the coast of Africa, (beyond which a SW. current

takes place, owing doubtless to the operation of the north-east

trade-wind).

VOL. IV. NO. 8. ATRIL 1821, U
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The rate of motion of this current vai’ies very considerably

at different times, that is, from twelve to twenty or more miles

in twenty-four hours. I consider sixteen as rather below the

mean rate. I have one example of 140 miles in eight days> in

one of his Majesty’s ships ; equal to 17J miles per day ; and in

aoo.ther of only twelve. And in a very well kept East India

ship’s Journal, 170 in nine days to Madeira, or nineteen per

day. The direction of the stream likewise varies, but com-

monly more towards the south than the east, after passing the

mouth of the Strait.

Near the coasts of Spain and Portugal, commonly called the

Wall, the current is always very much southerly, owing per-

haps to the falling im obliquely on the shore, of the great mass

of water brought by the SE. current ; which can only run off

towards the south,, and round Cape St Vincent towards the

Strait’s mouth,. And amongst the Canary Islands, and between

them and the coast of Barbary, the currents are less regular.

I have endeavoured to describe this in the sketch.

It may be taken for granted, that the whole surface of that

part of the Atlantic Ocean, from the parallel of 30° to 45° at

least, and to 100 or 130 leagues off shore, is in motion towards

the mouth of* the Strait of Gibraltar.

According to what has been said in the course of the above

remarks, it must be expected that a ship sailing in the usual

track to Madeira or the Canaries, will be carried to the south-

eastward at the rate of sixteen miles per day ; that is, even if

she has a fair wind, she will be carried by the current 150 or

160 miles to the south-eastward, in the course of her voyage to

Madeira or the Canaries ; and, consequently, on a SE, by S.

course will be carried eighty or ninety to the eastward of her

intended port. If we suppose a SE. course, the error in east-

ing will be no less than 109 ; which distance, if they were bound

to Teneriff, would carry them to Allegrcmza or Fortaventuray

and if intending to make Allegranza, would place them on

shore on the coast of Barbary. The French and Spaniards

report, that their ships have often made Alhgranza when they

supposed themselves on the line towards Teneriff. It must be

added, that if a ship had a long passage, the error would be
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greater in proportion, and might possibly amount to 200 miles

of easthig.

It would seem advisable, therefore, that every ship going to

the Canaries, or intending to sail between those islands and the

mainland of Africa, and being without time-keepers, as that

class of merchant ships commonly are, should, to every day’s

reckoning, add ten miles of easting. This would, in the first

instance, prevent them from deceiving themselves as they went

> forward ; in like manner, as it is better to set a clock forward at

once, than to charge one’s memory constantly with its being too

slow. Ten miles does not seem too much as a cautionary mea-

sure, as a ship has very lately been carried ninety-nine miles to

the east in eight days in that track. What would nqj have

been the error had she had even a moderately long passage ?

It is this current which has furnished the roving Arabs of

the desert with their victims from every nation, and the good

Mr Willshire with objects of benevolence.

J. Renneli,.

London, )
^Ith February 1819. j

Art. IV.—Ow the Submarine Current at the Strait of Gib-^

raltar^ and at the Sound near Elsinore

In our account of Dr Marcet’s experiments on Sea-Water,

we have noticed the ideas which are at present entertained re-

specting the existence of a submarine current salter than the

ocean, which runs out at the Strait of Gibraltar, and unloads its

waters of their excess of salt. Dr Hudson, in the Philosophi-

cal Transactions for 1724 seems to have first suggested the

probability of this submarine current; and there is reason to

think that Lieutenant, afterwards Admiral Patton, had the me-

rit of establishing its existence. When this able officer was

Lieutenant of the Emerald, he was overtaken with a very heavy

* We have been indebted for the leading facts in this paper to Captain Patton,

R. N., the brother of the late Admiral Patton.—D. B.

•I-
See this Journal, vol. II, p, 359. Note.

*

q2
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gale of easterly wind, in approaching the rock of Gibraltar,

When night came on, it became necessary to lay the ship to,

under a close-reefed main-topsail, to wait for day light and bet-

ter weather, and this was done as nearly as possible in the mid
channel. About one o’clock in the morning. Lieutenant Pat-

ton observed an unusual darkness on the lee beam, and suppo-

sing it to be land, and the vessel to be in imminent danger, he

instantly wore the ship, without waiting even to acquaint the

captain^ Finding it impossible to clear the land by setting

sails, he saw that there was no chance of saving the ship but by

trusting to the anchors. One of them was accordingly let go,

but before it took effect the vessel struck the ground three

times, but the ship, notwithstanding the very high swell, and

the breakers within half a cable’s length of the stern, rode fast

till daybreak, when the weather became more moderate, and the

vessel was found to have drove in at the back of the rock of

Gibraltar, by a counter current.

In consequence of this narrow escape from shipwreck. Lieu-

tenant Patton was led to study the subject of the currents of the

Strait of Gibraltar.

He had ascertained by experience,” says his brother, Cap-

tain Patton, “ that when two fluids meet in a narrow channel,

the one being lighter than the other, that which is heaviest will

run out below, at the same rate exactly that the fluid which is

lightest runs in above. Of the truth of this, any person may
satisfy himself by filling two long phials, one with salt water,

and the other with fresh ; colour one of them with ink, or any

other substance to distinguish it, and place the mouths of the

phials close together, holding them horizontally, the salt water,

which is heaviest, will be seen to run out below, exactly at the

same rate that the fresh water, which is lightest, runs in above.

The same law of nature holds with respect to air, which is also a

fluid ; if, for example, the air in a room is more heated than the

air in the outside, or next apartment, it will of consequence be-

come more rarified and lighter ; if the doors be opened between

them, and a lighted candle be placed on the floor of the passage

of the door, the flame will blow inward with the cold air run-

ning in below ; but if the candle is held up near the upper part
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of the 3oof, the flame will go outward with the warm and light

air blowing out as fast above as the heavy air comes in below.

Lieutenant Patton, therefore, very naturally conceived, that

if the water within the Mediterranean be heavier than the wa-

ter in the Atlantic, the water of the latter, according to the laws

of gravity and fluids, must of course run in above, and at the

same rate the water of the Mediterranean, being heaviest, run

out below ; and in this particular case, as the cause must be per-

petual, the effect must follow ; and the upper or surface-current

never cease to run in from the Atlantic to the Mediterranean.

In order to ascertain the fact, whether the water in the Me-

diterranean is actually heavier than the water in the Atlantic,

Lieutenant Patton filled some bottles of sea-water, at a distance

from all land, in the Atlantic, and also some bottles near the

middle of the Mediterranean, which were afterwards carefully

and accurately weighed ; when a flask, containing one pound

six ounces and five drachms of the Atlantic water was found to

be thirteen grains lighter than the same flask, most exactly filled

with an equal quantity of the Mediterranean water.

The difference of weight seems small in the contents of a

flask, but, on so large a body of water as the Gut of Gibraltar

must contain, is quite sufficient to account for the constant cur-

rent which, from this cause, as Lieutenant Patton has fully as-

certained, runs from the Atlantic into the Mediterranean.”

A submarine current, similar to that of the Straits of Gib-

raltar, has been observed by the present Captain Patton, P. N.

The ship which he commanded having had occasion to anchor

some miles from Elsinore, he found a current running from the

Baltic, at the rate ofJour miles an hour by the log. Upon
dropping the lead, in order to ascertain the depth of water,

which was aboutfourteen fathoms, he found the line continue

perpendicular from his hand, when the lead itself was raised a

little from the ground. Hence he concluded, that an under-cur-

rent, equally rapid with that on the surface, had prevented the

lead and line from yielding to the opposite motion of the fluid,

as it would have done had the ship been sailing at that rate

through the water. The Baltic consists of brackish water, and

the currents in the Sound frequently change by the influence of

the winds.
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AliT, V.’^Observation on the Mineralogy ofHdlkin Mountam^
in Flintshire ; with a 'particular account of the recently dis-

covered Buhrstone and Porcelain-Clay of that place. By
Thomas Stewaet Teaill, M. D. F. R. S. £. M. G. S., &c.

In a Communication to Professor Jameson.

The elevation known under the name of Halkin Mountain,

is one of a range of hills, stretching from Holywell towards

Mold, and has been long celebrated for the richness of its mi-

neral veins. From these a prodigious mass of lead-ore has

been extracted ; and there are at present extensive mines

wrought in different parts of this ridge : but its mineral wealth,

within the last three or four years, has received an important ad-

dition from the discovery of a curious siliceous rock, admirably

adapted to supply the place of the best French Buhrstone in

our flour mills ; and of a bed of beautiful white Clay, which is

now successfully employed in the Staffordshire Potteries. To
render the account of these interesting substances more complete,

I shall commence with a brief survey of the geological features

of this part of North Wales.

The district of Flintshire bordering on the estuary of the

Dee, may be considered, in a general point of view, as formed

of three nearly parallel ranges of hills, with the intervening

valleys. The range which skirts the river is low, undulating,

and, after some miles, sinks into a plain of considerable extent.

The surface in this first portion of the district is covered by a

fertile soil, presenting a beautiful intermixture of woods and cul-

tivated fields. The soil rests on an extensive coal formation, in

which the beds are clay, shale, sandstone-flag, and coal ; which

last alternates with the other substances in twelve distinct beds

of various thickness. The most ancient coal-mines in this for-

mation are near Mostyn-Hall ; and som§ of them have been

wrought since the time of Edward I. The mines have the

depth of from 100 to 135 yards. In the principal mine at pre-

sent wrought, the first coal-bed occurs at the depth of 33 yards,

and is covered by clay, shale, and a thin sandstone-flag contain-

ng much mica. The different beds of coal vary from 1 foot

to 9 feet, and even 15 feet in thickness, and their general incli-

nation is estimated at one yard in tliree ;
varying from one in
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four to two in three yards. The general dip is towards the

E. S. E.

The Flintshire coal-beds extend in length from Llan-Asa^

through the parishes of Whiteford, Holywell, Flint, Northop,

and Hawarden ; a distance, in a direct line, of about twenty

miles Their breadth is limited, on the one hand, by the val-

ley between the first and second ranges of hills, and on the other

by the Dee. There can, however, be Mttle doubt, that the Nes^

'ton Collieries, on the opposite Cheshire shore, are part of the

same coal-field. The Neston mines, indeed, extend nearly two

miles under the bed of the river, in a direction towards Flint.

Through this extent the coal beds are not to be considered as

uninterrupted. They are subject to great irregularities from

shifts and dislocations of the neighbouring strata, which in some

places are so striking, that the coal-beds may be considered as

included in a series of detached basins, of greater or less extent.

An intelligent friend, practically acquainted with the coal-fields

of this district, informs me, that near Northop, he has seen an

instance of the coal-formation extending to the west of the val-

ley, between the first and second range of hills ; and the same

is said to occur near Holywell The cause, however, which gave

the channel of the river its present form, seems to have produ-

ced a dislocation of the coal-beds ; for the dip at Neston is said

to be towards Wales, while that of the Flintshire mines is to-

ward the opposite point of Cheshire. The coal of Flintshire is

of various qualities. Some of the beds yield a coal in some

measure resembling the candle- coal of Lancashire ; but most of

it rather inferior to the best Wigan coal. Much of what I saw

at Mostyn Goal-works was contaminated by pyrites. In this

colliery, the main shaft at present only extends through nine

beds ; the last of which is more than two yards in thickness,

and rests on a bed of yellowish-grey shale, with a greasy lustre,

in the numerous cracks which traverse it in all directions. This

shale, which is three feet in thickness, is much prized for ma-

king and setting of fire-bricks *f*. The refuse of some of the

• The coat-fields which contain the great beds of ironstone smelted between

Llangollen and Wrexham, in Denbighshire, are a continuation of the same coal-

formation,

•j* There are three other coal-beds below this shale, each from 3 feet to 3 feet

'9 inches in thickness but a tremendous explosion of fire-damp, which took place
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old coal-works, by spontaneous decomposition, has been con»

verted into a blackish clay, containing a small portion of sulphate

of argil, and more sulphate of iron. Not far to the south of

Mostyn-Hall, by the shore, is a singular cliff, composed of large

masses of perfect slags, cementing fragments of semi-vitrified

and indurated sandstone flag. Large blocks of this pseudo-vol-

canic substance are scattered on the beach, and present a bril-

liant contrast of colour, from bright fiery-red and orange-yellow,

to pale lilac and dark iron-brown. These substances occur in

two parts of the cliff. The most southern portion extends about

20 yards in length. This is separated from the second by low

cliffs of sandstone flag, about 110 yards long. The second,

containing the most perfect vitrifications and scoria, extends

about 25 yards. The whole cliff is from 30 to 50 feet high.

The marks of fire in some places are only visible by the red co-

lour and hardness of the shattered rock, while in others, the fu-

sed matter has interlaced itself with the broken stone. The
most perfect slags are detached masses, some of which are six or

seven tons in weight. The whole is the product of an acciden-

tal fire in a coal-work, extensive traces of which are still apparent

above the cliff.

Th*3 second range of hills may be said to extend from the

parish of Llan-Asa, in an irregular ridge, occasionally intersect-

ed by dells, to the vicinity of Mold, where it approaches the

third, range, Mostyn Mountains, conspicuous by its ancient

Pharos. The hills around Holywell, the Halkin and Bulkeley

Mountains, are included in this range. The name of Mill is

much more applicable to these than the appellation of Moun-

tain. Their slopes, and sometimes their summits, are culthated

and adorned with neat cottages and gentlemens’ seats. This

range is separated by deep valleys from the lower range. Its

general structure seems to consist of beds of limestone, contain-

ing marine remains, which are in many places covered by thick

irregular beds of a siliceous slate, in some places passing almost

into hornstone ; in other situations into a rock intermediate be-

twen flinty-slate and clay-slate ; and this last, in the hills above

in these lower beds some years ago, suspended the works, and these seams have

not since been attempted. v
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Holywell, graduates, as it approaches the surface, into perfect

shale. From the dip of this limestone formation to the east, it

would appear to pass below the cosX’-measures of the lower

range. Both the siliceous slate, and the limestone, abound in

rich veins of lead-ore and calamine. The two substances are

often found together The calamine is most abundant a little

to the north of Holywell, on the roads of St Asaph and White-

ford. This mineral was here so little known about a century

ago, that the finest ores were employed as a material for repair-

ing the highways ; but when its value was discovered, the roads

were broken up, and limestone, or siliceous rock, substituted for

the more valuable material.

Some years ago I remarked an abundance of fine reniform

or botryoidal calamine in the mines round Holywell, and found

crystals of the same substance in many specimens. On a late

visit I was unsuccessful in procuring either, the ore principally

consisting of a much corroded calamine, in the state of oxide, of

a dull yellowish-grey colour, sometimes varied with pale yellow,

green, orange, and bluish tints, of great hardness, and con-

siderable specific gravity. This ore usually accompanies galena.

The lead-ore of this district is chiefly galena, but considerable

quantities of green phosphate are occasionally found. I have

specimens in prismatic crystals, but it is usually amorphous.

I am in possession of a mass of green phosphate of lead, nearly

pure, which weighs upwards of twenty pounds avoirdupois,

I have also lately received specimens of rich indurated white-

lead-ore from Bruen-mine near Holywell. Mixed with the lead

and calamine, there is found much common brown blende, or

sulphuret of zinc. The mineral veins in this district have a di-

rection north and south, and also east and west. The latter,

at least in the superficial veins, are considered as the most pro-

ductive, but some of the richest veins on Halkin run north and

south. The calamine is converted into brass ingots, plates, and

wire, by mills, on Holywell stream. The lead is smelted in

numerous furnaces, erected near the shores of the Dee, and the

quality of the metal obtained is reckoned excellent. The quan-

tity of silver in the Flintshire galena will not in general repay

the cost of parting

;

but the rich argentiferous galena of Car-

diganshire is assayed for silver at the extensive works of Mr
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Hoskell/ near the town of Flint. There are copper- works along

the coast, but they are not supplied by the mines of this coun-

try. No considerable body of copper has yet been discovered

in Flintshire ; but the produce of the mines of Anglesey and

other parts of Wales, are here converted into bars, wire and

sheetSj both for boilers and sheathings by means of machinery

wrought by the copious stream which bursts out from the saint-

ed spring of Winifred, and gives a name to the romantic and

busy town of Holywell. I may here remark, that this cele-

brated spring diminishes one-third, or even more, in great

drought; and though usually limpid, I have seen its waters of

a muddy whey-colour after heavy rain. Its temperature is

considerably above that of the medium temperature of the cli-

mate, and it appears to vary at different times. In 1820, when

muddy, I found it 57° Fahr. ; several years ago it was as high

as 59°) but it is said usually to be 58°. These variations are

remarkable in a spring which pours out in its usual state twenty-

one tons of water minute. It is remarkable alsoj that most

of the European thermal springs occur in limestone countries.

The third range of hills is the lofty ridge which, under dif-

ferent names, forms the eastern boundary of the fertile vale of

Cwyd. On the slopes towards the Dee, it consists of a hard

and pretty compact limestone, in tracing which, from Diserth

to Caergwrle and Llangollen, many years ago, I found the

limestone to contain encrinites and other corallites, and it ap-

peared to rest on highly inclined strata of an argillaceous-slate,

which constitutes a large portion of North Wales, and would be

considered by the Wernerian geologists, as belonging to rocks

of Transition. The limestone, which rises into a lofty mountain

just above Diserth, appeared to me to have the characters of

what is called the oldest floetz-limestone, abounding in galena

and calamine, which, near Mold, are accompanied by compact

and earthy sulphates of barytes, as vein-stones.

Such is the general distribution of the mineral products of

this part of North Wales. We shall now examine more parti-

cularly Halkin^Mountains long celebrated for its lead-mines,

and now become additionally interesting by the discovery of the

valuable buhr-stone, and the fine porcelain-earth above noticed

;

premising that the lead-mines of this place are either wrought
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by Earl Grosvenor, the lord of the soil, or by small parties of

operative miners, who unite in taking short leases from his

Lordship; that the right of extracting the buhrstone and

porcelain-clay is leased by a company of gentlemen, who were

the discoverers of their value, and that the operations for obtain-

ing the two last, are directed by one of the partners Mr Bishop,

to whose politeness the curious visitor will find himself much in-

debted.

The ascent of Halkin from Pistiil, the hospitable residence of

Mr Bishop, is steep. After passing through some inclosures,

we enter on a mineral tract, which has been excavated by in-

numerable shafts in all directions. These all seem to have been

of inconsiderable extent ; and having been carried on by un-

connected parties of a few poor adventurers, had been inju-

diciously wrought at a vast expence of ill directed labour.

Some idea of the attempts which have been here made, may be

collected from tlie fact, that on an angle of the common, just

above the Milcor-mine^ in an area of about three acres, I count-

ed the vestiges of between two and three hundred diminutive

shafts, or other mining excavations. The average depth of

these, according to an intelligent miner whom we met on the

spot, seldom exceeds from ten to seventeen yards, though a few

penetrate to the depth of thirty or forty. Some of these pits

are wrought by parties of three or four miners. Their appara-

tus, beside the pick-axe and shovel, assisted by blasting, con-

sists of a rude wince, turned by the hand placed over the shaft,

for raising the ore and rubbish. The poverty of the adventu-

rers generally renders other apparatus unattainable, and a small

quantity of water usually puts an end to the work. Though
numbers fail in obtaining more than a scanty subsistence in this

lottery, the occasional instances of successful adventure encou-

rage many labourers to speculate in the mines, 'i’he Milcor-mine

was carried on in a different manner. It is almost half way up

Halkin, near the road to Northop. The shaft had a large

steam-engine on it, which drew water from the depth of

144 yards. According to the miners, the first fifteen yards

penetrate through soil, alluvial matter, and crumbling shale ;

then succeed forty yards of a slaty rock resembling shale, but,

gradually hardening as we descc-:id, it becomes siliceous-slate,
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and is succeeded by thick beds of the same substance, (here

named Chert or Chirh by the miners,) which continues to the

depth of eighty-five yards more. The principal lead-veins in

this mine are in the chert, and the shaft has only been sunk

four yards in the limestone. The whole beds here generally

dip one in three, but this is subject to considerable variation.

This mine may be considered as unfolding the geological struc-

ture of the eastern side of the mountain ; for it nearly corre-

sponds with what has been observed along all this slope. As
we ascend, however, the slaty-rock decreases in thickness, or

gives place sooner to the solid beds of chert, and almost disap-

pears on the summit. The shafts of two extensive mines on

the summit are wrought by Lord Grosvenor, and go to great

depths. The Old-Rahe mine near Halkin Hall has reached the

depth of eight score yards. It has no steam-engine on it ; the

ore is raised by well constructed horse-engines, and his Lord-

ship’s engineers are now engaged in carrying a new level toward

it from the lower part of the adjacent valley. This level com-

mences at Nant-y-Flint : about 500 yards in length are already

excavated, but when completed, it will extend about 1500 yards

farther, and, at this point, will be 230 yards below the surface

on the eastern slope of Halkin. The work is carried on day

and night, yet it will still require several years for its comple-

tion : its estimated cost is said to be L. 20,000. I may here

remark, that some of the mines near Holywell are drained by a

well constructed and judicious level, begun in 1774, and carried

into the mountain for about 1200 yards. The Old-rake has

been a most productive mine, and is still wrought with spirit.

The other mine, called Lord Grosvenor’s Main, on the southern

summit of Halkin, has also a deep shaft. The ore is here

drawn up by a new double-stroke steam-engine, and the mine is

pumped by a large Watt’s atmospheric engine. The depth of

the shaft is nine score yards, and the effect of the general rise

of the beds of Halkin mountain towards the west, is here appa-

rent in the nearer approximation of the limestone to the surface.

The first sixty yards are through the slaty rock and chert, but

the rest of the shaft is driven through beds of a bluish-grey

limestone. In this mine the principal metallic veins run east

and west, but in the Old-rahe they lie north and south, which

last Ixive been extremely rich, contrary to the prevailing opinion
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among the miners of this district, who are said, in some instan-

ces, to have carried their•prejudices against north and south veins

so far, as to have abandoned promising veins in this direction,

on meeting with a trifling shift, the removal of which afterwards

enriched more enterprising adventurers. Indeed, one is tempted,

from the accounts given by the miners, to imagine, that the

richest veins in the chert of this place run east and west, while

the most profitable veins in the limestone lie in a north and

south direction. There is another considerable mine on the

north-west summit of Halkin, called Gelly-Fowler-Fields^ which

for some time yielded much green phosphate of lead ; but this

ore has lately become scarcer, and the galena has become more

abundant. The large mass of green phosphate above mentioned

was found in this mine 4 but this ore occurs both massive and

crystallized in other parts of this mountain,

Halkin is much less steep on its western than its eastern side.

On the former it gradually slopes into a wide cultivated valley,

which extends to the third range of Flintshire hills. Its gene-

ral direction is NNW. and SSE., extending between three and

four miles in length, with a medial breadth of less than a mile.

Its top is undulated, presenting a considerable extent of irregu-

lar plain, sterile, and in many places rocky. The limestone has

already been sufficiently described, but the slaty rock and chert

require a more particular detail. The upper rock on some

parts of the mountain cannot be easily distinguished from com-

mon shale, crumbling down on exposure to the air, into small

angular fragments, which, by farther decomposition < are resolved

into clay. Below this lies a slaty rock, often veined and cloud-

ed with various shades of grey ; its lower strata become hard-

er, and it passes gradually into a true siliceous-slate. This

rock, in the state intermediate between shale and siliceousrslate,

occurs in large quantity in the hill just above Holywell, where

it is much used lor building. It is usually prettily veined with

parallel lines of dark and light grey colours
;

it is tolerably

hard, but may be easily scratched with a knife ; its specific

gravity I found to be S.4885. Its stratification becomes less

and less distinctly visible, as we trace it downward ; its hard-

ness and density increases, its fracture inclines to splintery, and

it finally passes into the chert^ which appears to me to be a
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pure siliceous slate. Near the Old-rake a weathered variety of

this slaty rock occurs on the surface, beautifully veined and

clouded with reddish-brown and ochre-yellow, on a light yel-

lowish-grey ground ; but the more usual colour-delineations are

blackish-grey, streaked with fine parallel lines of a smoke-grey

colour.

The rock called by the miners cliert^ is a massive siliceous

slate, not disposed to divide into thin layers, but occurring in

thick beds. Its colour is bluish-grey, mixed with yellowish-grey.

Its fracture is splintery, sometimes passing into imperfectly flat

conchoidal, with a very feeble lustre on the latter surfaces ; but

is dull where splintery. Its edges, in the purest specimens (as

in that of Mr Bishop’s quarry), are highly translucent. It is

often traversed by many small veins of quartz ; but large blocks,

of great purity and uniform structure, may be procured in some

places, especially in the above-mentioned quarry, which is in a

rocky crest on the eastern ridge of the mountain. The specific

gravity of this sort is £.6363. The blocks here raised are

brought to Flint, and there shipped at the rate of L. 1 : £ : 6

per ton, for the potteries in our midland counties, where they

are employed to grind flints for the better sort of porcelain.

The purity of this rock augments the product of fine siliceous

earth, by its own attrition during the process. The rock of

this quarry, it may be remarked, bears a striking similarity to

the siliceous substance found, in small quantity, resting on the

massive limestone of Windmill-hill at Gibraltar, which appears

to me also a siliceous slate The rock of the above quarry is

known to our potters by the name of Blue Cherty to distinguish

it from another kind, of a whiter colour, which Mr Bishop pro-

cures from a quarry on the southern part of Halkin, and sells

to the manufacturers of the finer sort of china-ware, at a some-

what higher price. This white chert seems to be the transition

of siliceous slate into quartz; or rather a species of quartz-farcilite,

with translucent nodules. The white chert of Mr Bishop’s

quarry is now used not only for grinding flints, but as common

millstone. It is in great request, and is shipped at L. I, 5s.

per ton.

* It is the “ flint of a sap-green colour” of Colonel Imrie—See his valuable

paper in Edin^ Phil, Trans, vol, vi. p. 3,
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Near Lord Grosvenor’s Main, there is another variety of the

siliceous rock, with a multitude of minute pores, which is ex-

ceedingly hard and tough, and is by some intelligent persons

thought to be well adapted for grinding barley. It might be

pierced and framed for this purpose, like buhrs ; but none of

such millstones have yet been manufactured.

About half a mile from Lord Grosvenor’s main, lies the quar-

ry of a still more valuable variety of the chert, the substitute for

the buhrstone of France. This substance seems the transition

of the siliceous slate into a hornstone, rendered porous chiefly

by containing siliceous petrifactions of different species of corals.

A thin covering of soil here rests on debris of siliceous slate

;

under this occurs a bed of siliceous rock, four feet in thickness.

This bed is generally dense and compact ; but its lowest part

becomes porous, both from its structure and abundance of coral-

lites, A second bed contains the finest buhrs. Large masses of

this stone may be p’ocured, exceedingly hard, extremely porous,

and very uniform in their quality. This sort of rock passes, in

some parts of the quarry, into the compact chert ; but there is

at this spot a large body of the vesicular rock, admirably adapt-

ed for millstones of the best quality. Masses of it, from half a

ton to upwards of two tons, may be procured of very uniform

quality. Its general colours are greyish-white, and various

shades of light grey. It is full of pores, which are partly owing

to the abundance of petrifactions it contains, and in part to the

vesicular texture of the rock itself. From the number of its ve-

sicles, the fracture is not always easily detected ; but it is decid-

edly splintery in the more solid parts. It is hard, and is broken

M'ith great difficulty. The edges are translucent. The specific

gravity of fragments of a medium quality is 2.50^2.

The equal distribution of the pores in large masses of this

rock, and its extreme hardness, induced the discoverers, who
had experienced its efficacy in grinding flints for the potteries,

to try it as a millstone ; and experience has justified their most

sanguine expectations. When wrought up like French buhr,

it has been found to equal the best foreign millstones. I saw a

pair, five feet in diameter, in the water flour-mill at Flint,

They had been nearly three years in use, and, according to the

miller’s testimony, proved as sharp and totigh, as the best
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French biihrs used in his milL Another pair have been at

work four years in a fiour-mili within a few miles of Holywell,

and are reckoned equal to the foreign millstones. At Dunham^

6’'-the-HUl^ between Chester and Frodsham, a curious experi-

ment has decided the value of this rock. A pair of millstones

were constructed, with alternate pieces of the French and Hal-

kin buhr. These have been in use about four years, and con-

tinue to give as perfect satisfaction as if the whole had been

constructed of foreign stone

* The following documents are copies of letters which the proprietors have re-

ceived from several intelligent millers of experience ;

“ Gentlemen,

“ I have given the Flint buhr mill-stones a very fair trial, and you may send

buhrs for another pair as soon as convenient. 1 have great pleasure in saying they

answer remarkably well, in some instances better than the French mill-stones, par-

ticularly in respect to cone wheat ; and in other kinds of wheat, they are not infe-

rior to the French. I have now at work twenty-two pair of mill-stones, some

from Whittle Hills, some from Mow Cop, some from Beestone, some from Angle-

sea, several from France, and one pair from your quarry, and your Flint Buhrs

are, in my opinion, superior to any of them, in respect to the flour of wheat. I

have tried a Flint buhr-bedstone, with an Anglesea runner, and the grinding was

much inferior than at present, as both of the stones are of the Flint Buhrs.

“ If you or your friends wish any further information on the subject, I will

most willingly reply to any inquires, or the stones may be seen here at work at any

time. I am, &c. John Dumbell.

,

Mersey Mills^ Warrington^ OcU 1820.

“ To the Welch Company.”

Gentlemen,

Inclosed I hand you a draught for a Flint buhr-millstone 1 received several

months back on trial. I suppose you thought me long in making up my mind |

but to give a just report requires a deal of tune, and indeed is a serious matter, as

millstones well made will last for many years. However, 1 have to say it has beeri

applied several weeks in grinding wheat ; it grinds equal to French stones, and

better than some of them ; but I had it to grind barley, peas, beans, &c. and, as

such, it is now working. I can say it answers better than ever I met with one be-

fore, from an experience of more than thirty years. The face and dress keep good,

and for a great length of time. I intend in the spring to have a pair 4 feet 8 inches

to grind wheat. I am, &c. Jno. Pratt.

“ Saredon Mill, near Walsal, Staffordskire*

“ To the Welch Company.”

“ Gentlemen,
‘‘ It is with the greatest pleasure I give you leave to say, that I wished to try a

buhr of your Flint quarry, and as you were so good as to give me one, I caused it

1
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Millstones of the Flintshire buhrs, manufactured by Messrs

Bishop and Company at Nant-y-Moch^ near Holywell, or by

their agent John Coleman of Liverpool, have been recently sent

to different parts of Lancashire, to Leeds, Dublin, &c. ; and

there is every reason to believe, that the quarries of Halkin will

render Britain independent of foreign countries for the supply of

this very essential article. By the following statement of prices,

it appears, that the Halkin buhr-millstones may be had at about

one-half the cost of the French millstones used in this country

:

Feet. In.

A pair of 4 0 millstones complete, £U 0

Ditto, 4 6 ditto. - 32 0

Ditto, 4 8 ditto. - 35 0

Ditto, 4 10 ditto. - 38 0

Ditto, 5 0 ditto. . 42 0

Ditto, 5 6 ditto, 52 0

01
0

0

0

0

0

Thickness,

.. of Runners^ 8 inches,

of Bedstones^) 6 inches*

These buhrs are shipped at £ b*, 6s. ton. They may be

had from 50 lb. to several hundred weight each. The French

buhrs average about forty to each ton.

On the western side of Halkin mountain, about half a mile

N. NW. of the buhr-quarry, lies the bed of Porcelain-clay. On
two sides of the clay-pit, I found at the surface limestone of a

light-grey colour, containing many large bivalve petrifactions,

which were also calcareous. This limestone presented a mural

surface a few feet high towards the clay, which seems to occupy

a considerable hollow in the beds of limestone. I did not dis-

cover the junction of the siliceous rock with this limestone ; but

the colour of the latter, the nature of its petrifactions, and its

little inclination, render it doubtful whether this should be con-

sidered as the same limestone which lies under the chert on the

to be fixed in with the best French buhrs some months ago, and, as far as we can

judge in such cases, I think they will answer every purpose of French buhrs.

Yours respectfully, Joseph Stephens.

“ Steam Mill, Harrington, Liverpool.

To the Welch Company.”
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other side of Halkin. I am disposed to consider it of a distinct

series of bedsi The clay-pit presents a remarkable appearance.

It occupies a basin apparently in the limestone. Just below the

soilj lies a coarse clay, coloured by iron, and in some places by

carbonaceous matter. It is friable, from being much mixed

with sand, The colouring matters are unequally distributed,

giving a variety of red and yellow tints. The carbonaceous

portions are blackish^grey, but they burn white in the fire.

They have been used as an oil-paint. Under this lies a thick

bed of very white quartzy sand, slightly cohering while wet,

from containing a little white clay. This sand, when washed,

seems well adapted for the glass-house, or might be used instead

of flint-powder in porcelain manufactories. In some places, this

sand is richly variegated with bright red and yellow hues, from

nests of coloured clay, the yellow portions of which have most

of the qualities of variegated clay. The bed of sand becomes

more fine as it descends, and, at the depth of two or three yards,

passes into a pure white clay, which we shall now describe.

The great mass of this clay, when dried, has the following

characters. It is either snow-white, or has the faintest tinge of

greyish-white. Its particles are dull and dusty, soiling strongly.

When rubbed between the fingers, the fineness of its particles

prevents harshness, and it is rather soft, though not greasy to

the touch. This is the general character ; but some masses

disseminated through the bed, and especially in the lowest point

yet reached, have rather a greasy feel, and, when rubbed, be-

come shining on the surface, as if passing into lithomarge of the

purest white colour. The clay adheres a little to the tongue.

Its specific gravity is S.4885.

When either the dull or the greasy-looking clay is thrown in-

to cold water, it rapidly gives out air, with a hissing sound, and

falls into powder ; the greasy sort rather less rapidly than the

other: but both are inclined to form a paste with v>^ater. In

some experiments which I made, specimens of the clay yielded

more than 80 per cent, of silica ; the rest was alumina, and a most

minute trace of iron ; but as I afterwards discovered that the

subject of my experiments had been diffused through water,

and again dried, after it was taken from the pit, it is my inten-
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tion to repeat the analysis on the clay in its native state. The

clay is known in commerce by the name of Cambria.

It forms a thick bed, the extent and exact depth of which

has not been ascertained. It is found in several adjacent mines.

In a shaft one mile west of the present clay-pit, it occurs twenty

yards below the surface ; as also in another mine a quarter of a

mile south of the pit ; and it may possibly be discovered in

other parts of this district. No attempt has been made, by

boring through the bed, to ascertain the depth of this clay

;

but Mr Bishop having sunk a shaft about twenty-six yards

E. SE. of the deepest part of the pit, found different layers of

coloured clay, and also this pure white clay, almost to the depth

of sixty yards from the surface. At this depth, the workmen

came to limestone. From this shaft, in which there are indica^

tions of lead-ore, a level is driving for draining the pit, by bring-

ing its waters in contact with the rock, which is full of rents,

and has sufficientfall for this purpose. When this operation is

completed, we shall ascertain the depth of the white clay, which

appears to constitute a very thick unequal bed. The clay ap-

pears to be purer the deeper it has been yet explored. In

some places it is contaminated by nests of bright yellow clays ;

but the great mass of it is pui^e white. Among the white sand,

and also in the clay, is found a greyish-white crumbling stone,

with a slaty structure, which seems a transition of siliceous-slate

into this clay ; holding the same relation to them that shale does

to common clay and clay-slate. From its appearance, it might

be supposed a siliceous slate, heated to redness, and then plunged

into water. Its constituent parts are the same as the ingredients

of the clay ; and it is now in great request with the potters, un-

der the name of Roch Cambria. The occurrence of this sub-

stance with the sand and clay, would lead us to consider the

two latter either as arising from the decomposition of siliceous

slate, or as the materials of that rock arrested, by some unknown

cause, in their consolidation, ere the cohesion of their particles

had united them into a homogeneous mass. It is shipped for

. 12s. 6d. per ton, and is now employed in the potteries as an ex-

cellent substitute for Gravesend flints.

The clay is dug out of an open pit; and, after being diffused
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through water, to free it from any intermixture of gritty sand,

is dried and sold at Flint for £ 3, 12s. per ton. It is now

greatly prized by our potters, for the beautiful quality of the

ware produced, by mixing with plastic clays, containing more

alumina. By itself, it evidently has too much silica to form a

perfect biscuit. When the attempt is made, it produces one of

a dazzling whiteness ; but this may be scraped with a knife, and

Jiies vfhQXi glazing is attempted. If, however, cambria be mix-

ed in due proportion with common potters-clay, it forms a stone-

ware of superior colour even to our finest Worcestershire china,

and infinitely more beautiful than the best stoneware heretofore

made at the Staffordshire potteries. The following comparative

statement of the expence of the materials commonly used for

the best blue printed stoneware, and of the mixture of cambria

employed for the same purpose, as all the ingredients now cost

in Staffordshire, may be interesting. Washed cambria is ship-

ped at 72s. per ton, with, carriage, &c. 14so. 6d. =z £4<i 6: 6 per

ton

No. 1.

Cambria mixture or Body.

40 cwt. Cambria *, - £ 8 13 U’

20 cwt. Blue Clay, - 2 5 0

5f cwt. Powdered Flint, 1 14 0

1 cwt. Cornish Stone •}•, 0 5 0

66| cwt. £12 17 0

Or £3, 16s. per Ton,

No. 2.

Common Body.

1 cwt. Flint, - £ 0 5 0

3 cwt. Blue Clay, - 0 6 9

1 cwt, Cornish Clay, 0 6 0

5 cwt. £0 17 9
Or £3, 11, per Ton.

Each ton of the common body is calculated to afford 800

dozens plates, weighing rather more than 8 lb. per dozen. If

we suppose that a ton of the cambria mixture will yield as many
plates, they will be rather less than one farthing per dozen dearer

than the common blue ware ; while they even surpass Cliina in

beauty of colour, and, from the smoothness of surface, may be

neatly ornamented with painting and gilding. In some manu-

factories,. the following mixtures are employed

:

• When so large a proportion of cambria is used, the ware requires a felspar

glaze ; but the common lead-glaze may be employed when there is a larger pro-

portion of plastic clay than one-half of the whole mixture.

-j- This is a disintegrated granite, containing some mica, which impairs the

colour of the biscuit.
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No. 3,

Cambria Mixture.

1| Cambria.

4 Blue Clay.

1 Rock Cambria.

No. 4.

Common Mixture.

4 parts Blue Clay.

I Cornish Clay.

1 Flint,

The proportions in the two last mixtures are said to produce

a great improvement in the appearance of the ware ; and though

the Cambria mixture No. S. still maintains its superiority., it costs

less than the common mixture No. 4.

The fine Halkin clay has also been used in the manufacture

of the finer sorts of porcelain, for which it seems well adapted,

by its purity and whiteness. The proportions in which it en-

ters into porcelain, I am unable to state, because each manufac-

turer keeps the relative proportions of the constituents of his

china a profound secret. There can be little doubt, that the

employment of this substance will improve the appearance of

our porcelain ; and, when its qualities are sufficiently investi-

gated, it promises to diminish the cost of production ; for the

particles of the clay, already reduced almost to an impalpable

powder, will require but ffittle further comminution, to ^render it

immediately applicable to the purposes of art.

There may be some difficulty in designating this clay, ac-

cording to a received mineralogical nomenclature. Notwith-

standing the great difference in the proportion of its ingredients

and those of the porcelain-clay of our systems, it should, I think,

be considered merely as a variety of this substance, which can

only be reckoned a mechanical mixture, and therefore may ad-

mit of considerable differences in the proportion of its consti-

tuents.

The discovery of this clay and of the buhrstone, induced me,

when iately in that vicinity, to revisit Halkin ; and I submit

this sketch, the result of a short examination of the mountain,

—^trusting that the imperfections of the paper may find some

palliation, in my desire to diffuse the knowledge of discoveries

so important to my countrymen.

Liverpool, )

mil Dec. imO. j
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Aiit. VI.

—

On Isothermal Lines^ and the Distribution of Heat
over the Globe. By Baron Alexander de Humboldt.
(Continued from Vol. IV. p. 37.)

All the ratios of temperature whicli we have hitherto fixed,

belong to that part of the lower strata of the atmosphere which

rests on the solid surface of the globe in the northern hemi-

sphere. It now remains for us to discuss the temperature of the

southern hemisphere. In few parts of natural philosophy, have

naturalists differed so widely in opinion. From the beginning

of the 16th century, and the first navigations round Cape Horn,

an idea prevailed in Europe, that the southern was considerably

colder than the northern hemisphere. Mairan and Buffbn *

combated this opinion by inaccurate reasonings of a theoretical

nature. jEpinus-j- established it anew. The discoveries of

Cook made known the vast extent of ice round the South Pole

;

but the inequality in the temperature of the two hemispheres

was then exaggerated. Le Gentil, and particularly Kirwan
J,

had the merit of haying first demonstrated, that the influence of

the circumpolar ice extended much less into the temperate zone

than was generally admitted. The less distance of the sun from

the winter solstice, and his long continuance in the northern

signs, act in an opposite manner
||

on the heat in the two hemi-

spheres ; and as (after the theorem of Lambert) the quantity of

light which a planet receives from the sun, increases in propor-

tion to the true anomaly, the inequality in the temperature of

the two hemispheres is not the effect of unequal radiation. The
southern hemisphere receives the same quantity of light ; but

the accumulation of heat in it is less §, on account of the emis-

sion of the radiant heat which takes place during a long winter.

This hemisphere being also in a great measure covered with

* Theorie de la Terre., tom. i. p. 312.’—Memoires de l^Acadi 1765, p. 174.

*j- De Distributione Calorisy 1761.

If. Estimate., &c. p. 60—Irish Trans, vol. viii. p. 423.— Le Gentil, Voyage

dans CInde, vol. i. p. 73.

tl
Mairan, Mem. Acad. 1765, p. 166. — Lambert, Tyrometiie., p. 310.

Preyost, De la Chulcur Rayonnantc., 1809, p. 329, & 367. § 280,-306.
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water, the pyramidal extremities of the continents have there an

irregular climate. Summers of a very low temperature are suc-

ceeded^ as far as 50® of south latitude, by v/inters far from ri-

gorous. The vegetable forms also of the torrid zone, the ^ar-

borescent ferns, and the orchideous parasites, advance towards

38® and of S. Latitude. The small quantity of land *

in the southern hemispheres, contributes not only to equalise the

seasons, but also to diminish absolutely the annual temperature

of that part of the globe. This cause is, I think, much more

active than that of the small eccentricity of the earth's orbit.

The continents during summer radiate more heat than the seas,

and the ascending current which carries the air of the equinoc-

tial and temperate zones towards the circumpolar regions, acts

less in the southern than in the northern hemisphere. That

cap of ice which surrounds the pole to the 71st and 68th degree

of south latitude, advances more towards the equator, whenever

it, meets a free sea ; that is, wherever the pyramidal extremities

of the great continents are not opposite to it. There is reason

to believe, that this want of dry land would produce an ef-

fect still more sensible, if the division of the continents was as

unequal in the equinoctial as in the temperate zones *!•.

Theory and experience prove, that the difference of tempera-

ture between the two hemispheres, cannot be great near the

limit which separates them
J. Le Qentil had already observed,

that the climate of Pondicherry is not warmer than that of Ma-
dagascar at the Bay of Antongel in 12° of S. Lat. Under the

parallels of 20 the Isle of France has the same annual tempera-

ture, viz. 80°.l, as Jamaica and St Domingo. The Indian

Sea between the east coasts of Africa, the Isles of Sonde and

New Holland, form a kind of gulf which is shut up to the north

by Arabia and Hindostan. The isothermal lines there appear

to go back to the South Pole ; for farther to the west in the open

sea between Africa and the New World, the cold of the south-

ern hemisphere already causes itself to be felt from the 22d de-

gree, on account of its insulated mountains and particular loca-

* The dry lands in the two hemispheres are in the ratio of 3 td'l.

•f*
The dry lands between the tropics, arc in the two hemispheres as 5 to 4,

and without the tropics as 13 to 1.

$ Prevost, p. 343.

/
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lities. 1 shall not mention the island of St Helena, Lat. 15®

55' whose mean temperature, acco^'ding to the observations of M.
Beatson, at the sea side, does not exceed 71°6 or It is

the eastern coast of America, which, in the observations of a Por-

tuguese astronomer, M. Benito Sanchez Dorta present us with

the S. Lat. of 22° 54', almost at the limit of the equinoctial

region with a plan, of which we know the climate by more than

8500 thermometrical and barometrical observations made every

year, to ascertain the horary variations in the heat and pressure

of the air. The mean temperature of Bio Janeiro is only 74*.3,

whilst, notwithstanding the north winds which bring the cold

air of Canada during winter into the Gulf of Mexico, the mean
temperatures of Vera Cruz, (Lat. 19° 11',) and of the Havannah,

(Lat. 28° 10',) are 77°.9. The differences of the two hemis-

pheres become more sensible in the warmest months.

Rio Janeiro.

Mean Temp.

June, 68°.0

July, 70 2

January, 79 2

February, 80 6

Havannah.

Mean Temp.

December, 71°.8

January, 70 2

July, 88 8

August, 88 8

The great equality ' in the division of the annual heat in

84° of N. and S. Lat. is very surprising. If we attend to the

three continents of New Holland, Africa and America, we shall

find, that the mean temperature of Port Jackson, (Lat. 88° 51',)

is, after the observations of MM. Hunter, Peron, and Freyci-

net, - - - 66°.7

That of the Cape of Good Hope, (Lat. 88° 58',) 66 9

That of the city of Buenos Ayres, (Lat. 84° 86',) 67 5

In the northern hemisphere 60°.8 or 69° 8 of annual tem-

perature corresponds to the same latitude in the northern

hemisphere, according' as we compare the American system of

climates f or the Mediterranean one;—rtlie concave or the convex

* Menu de VAcad. de Lisbonne^ tome ii. p. 34>8. 369,

Latitude, Mean Temp.

31° 28', 64*.8

39 06, 53.8.

-f*
Natchez,

Cincinnati,



and the Distribution ofHeal over ike Globe, 265

parts of the isothermal lines. At Port Jackson, where the ther-

mometer descends sometimes below the freezing point, the warm-

est month is 77°.4, and the coldest 56°.8. We find here the

summer of Marseilles and the winter of Cairo In Louisiana

2 1 of Lat. nearer the Equator, the warmest month is 79°.7,

and the coldest 46°.9- In Van Diemen’s Land, corresponding

nearly in latittide to Rome, the winters are more mild than at

Naples; but the coldness of thesummers* *(• is such, that the

mean temperature of the month of February appears to be

scarcely 64°. 4, or 66°.2, whilst at Paris, under a latitude more

distant from the Equator by 7°, the mean temperature of the

month of August is also from 64°.4 to 66°. 2', and at Rome
above 77°. Under the parallel of 51° 25' south, the mean

temperature of the Malouine Isles is well ascertained to be 47°.3.

At the same Lat. N. we find the mean temperature in Eu-

rope from 50° to 51°. 8, and in America scarcely from 35°.

6

to 37°. 4. The warmest and the coldest months are at London

66°.2 and 35°.6; at the Malouine Isles 55°.8 and 37°.4.

At Quebec, the mean temperature of the water is 14°
; at the

Malouine Isles 39°.6, though those isles are 4° of Lat. farther

from the Equator than Quebec. These numerical ratios prove,

that, to the parallels of 40° and 50°, the corresponding isother^

mal /lines are almost equally distant from the Pole in the two

hemispheres
; and that, in considering only the system of trans-

atlantic climates between 70° and 80° of W. Long., the mean

temperatures of the year, under the corresponding geographical

parallels, are even greater in the southern than in the northern

hemisphere.

The division of the heat between the different parts of the

year, gives a particular character to southern climates. In the

Latitude. Mean Temp.
• Cairo, 30® 2 ' ' 72®.3

Funchal, 32 37 68 5

Algiers, 36 48 70 0

•f*
In Van Diemen’s Land the thermometer descends in February, in the morn-

ing, to 45®.5. The mean of mid-day is 60*.8. At Paris it is in August 73®.4.

In Van Diemen’s Land, in February the mean of the maxima is 78°8. ; of the

minima 54».5. At Rome these means are 86® and 64°.5.—D’Entrecasteaux,

Foyflge, tom. i. p. 205. and 542.
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southern hemisphere on the isothermal lines of 46^.4 and 50°.0,

we find summers which in our hemisphere belong only to

the isothermal lines of 35°.6 and 40^. The mean temperature

is not precisely known beyond 51 of S. Lat. Navigators do

not frequent those regions when the sun is in the northern signs,

and it would be wrong to judge of the rigour of winter, from the

low temperature of the summer. The eternal snows which in 71 ^

of N. Lat. support themselves at the height of 2296 feet above

the seaj descend even into the plains, both in South Georgia *

and in Sandwich Land in 54^^ and 58*^ of S. Lat. But these

phenomena, however striking they may appear, do not by any

means prove that the isothermal line of 32® is 5® nearer the

South Pole than the North Pole, in the system of transatlan-

tic climates, the limit of eternal snow is not at the same altitude

as in Europe; and in order to compare the two hemispheres, we

must take into account the difference of longitude. Besides, an

equal altitude of the snows, does not by any means indicate an

equal mean temperature of the year. This limit depends par-

cularly-]- on the coldness of summer, and this again on the quick

condensations of the vapour caused by the passage of the float-

ing ice. Near the poles the foggy state of the air diminishes in

summer the effect of the solar irradiation, and in winter that of

the radiation of the globe. At the Straits of Magellan, MM.
Churruca and Galeano have seen snow fall in 53® and 54® of

S. Lat. in the middle of summer ; and though the day was 18

hours long, the thermometer seldom rose above 42®.8 or 44®.

6

and never above 51°. 8.

The inequal temperature of the two hemispheres, which, as

we have now proved, is less the effect of the eccentricity of the

* It is the more surprising to find in the Island of Georgia snow on the banks

of the ocean, because 2® 39' nearer the Equator at the Malouine Isles, the mean

temperature of the summers is 53®. 1, or 9® greater than at the point in our

hemisphere in 71® of Lat. where the limit of perpetual snow exists at 2296 feet

of absolute elevation. But we must recollect, 1st, That the Malouine Isles are

^near a continent which is heated in summer ; 2d, That Georgia is covered with

mountains, and is placed not only in a sea open to the north, but under the influ-

ence of the perennial ices of Sandwich Land ; and, 3dly, That in Lapland, 20® of

Lat. produce in certain local circumstances 10®.8 of difference in the tempera-

tures of the summers.

I Baron Von Buch’s Travels in Lafland^ toI. ii- p. 393,— 120.
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earth’s orbit, than of the unequal division of the continents, de-

termines * the limit between the N. E. and S* E. Trade Winds.

But as this limit is much more to the north of the Equator in

the Atlantic Ocean, than in the South Sea, we may conclude

that, in a region between 130® and 150® of W. Long, the dif-

ference of temperature between the two hemispheres, is less great

than farther to the east in 20® or 50® of longitude. It is in-

deed under this region in the Great Ocean, that, as far as the

parallel of 60°, the two hemispheres are equally covered with

water, and equally destitute of dry land, which, radiating the

heat during summer, sends the warm air towards the poles. The

line which limits the N. E. and S. E. Trade Winds, approaches

the Equator, whereas the temperature of the hemispheres is dif-

ferent ; and if, without diminishing the cold of the southern at-

mosphere, we could increase the inflexion of the isothermal lines

in the system of transatlantic climates, we should meet the S, E.

winds in 20® and 50° of W. Long, to the north, and in 130®

and 150® of W. Long, to the south of the Equator

The low strata of the atmosphere which rest upon the aque-

ous surface of the globe, receive the influence of the tempera-

ture of the waters. The sea radiates less absolute heat than

continents ; it cools the air upon the sea, by the effect of eva-

poration ; it sends the particles of water cooled andlieavier to-

wards the bottom ; and it is heated again, or cooled, by the cur-

rents directed from the Equator to the Poles, or by the mixture

of the superior and inferior strata on the sides of banks.

It is from these causes combined, that, between the tropics,

and perhaps as far as SO® of Lat., the mean temperatures of the

air next the sea, are 3®.6 or 5^.4 lower than that of the conti-

nental air. Under high latitudes, and in climates where the

atmosphere is coolest in winter, much below the freezing point,

the isothermal lines rise again towards tlje Poles, or become

convex when the continents pass below the seas

With respect to the temperature of the ocean, we must dis-

tinguish between four very different phenomena. The tern-

• Prevost, Journ. de Phys. tom. xxxviii. p. 369.—Irish T’J'ans. vol. viii, p.

Humboldt’s lidai. Histor. tom. i, p. 325, 237. Id. p. 67, 230. 2i2.
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perature of the water at the surface corresponding to different

latitudes, the ocean being considered at rest, and destitute of

shallows and currents, The decrease of heat in the super-

imposed strata of water. The effect of billows on the tem-

perature of the surface water. The temperature of cur-

rents, which impell with an acquired velocity, the waters of our

zone across the immoveable waters of another zone. The re-

gion of warmest waters no more coincides with the Equator, than

the region in which the waters reach their maximum of saltness.

In passing from one hemisphere to another, we find the warmest

watei::s between 5® 45' of N. Lat., and 6° 15' of S. Lat. Per-

rins found their temperature to be 82® .8 ;
Quevedo 83®,5

;

Churruca 83°.75 and Rodman 83°.8. I have found them in

the South Sea to the east of the Galapagos Isles 84®. 7. The va-

riations and the mean result do not extend beyond 1°.3. It

is very remarkable that in the parallel of warmest waters, the

temperature of the surface of the sea is from 3°.6 to 5®.

4

higher than that of the superincumbent air. Does this difference

arise from the motion of the cooled particles towards the bot-

tom, or the absorption of light, which is not sufficiently compen-

sated by the free emission of the radiant coloric. As we ad-

vance from the Equator to the Torrid Zone, the influence of

the seasons on the temperature of the surface of the sea be-

comes very sensible ; but as a great mass of water follows very

slowly the changes in the temperature of the air, the means of

the months do not correspond at the same epochs' in the ocean

and in the air. Besides, the extent of the variations is less in

the water than in the atmosphere, because the increase or de-

crease in the heat of the sea takes place in a medium of varia-

ble temperature, so that the minimum and the maximum of the

heat which the water reaches, are modified by the atmospheri-

cal temperature of the months which follow the coldest of the

warmest months of the year. It is from an analogous cause,

that in springs which have a variable temperature, for example,

near Upsal^, the extent of the variations of temperature is only

19®. 8, while the same extent in the air from the month of Janu-

ary to August, is 39®.6 . In the parallel of the Canary Islands,

• Gilbert’s Annalen^ 1812, p. 129.
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Baron Von Buch found the minimum of the temperature of the

water to be 68°, and the maximum 74°.8. The temperature

of the air in the warmest of the coldest months, is, in that quar-

ter, from 64<°.4 to 75°. In advancing towards the north,

we find still greater differences of winter temperature between

the surface of the sea and the superincumbent air. The cooled

particles of water descend till their temperature reaches 89°.2

;

and hence in 46° and 50° of Lat. in the part of the Atlantic

which is near Europe, the maximum and mmimum ofheat are

In the water at its surface, 68“.0 and 41®.9

In the air from the mean of warmest and coldest months, and 35.6

The excess in the mean temperature of the water over that of

the air, attains its maximum beyond the polar circle, where the

sea does not wholly freeze. The atmosphere is cooled to such a

degree in these seas, (from 68° to 70° of Lat., and 0° of Long.)

that the mean temperature of several months of winter descend

on the continents to 14° and 10°.4, and on the coasts to S8°

and 21°. 2, while the temperature of the surface of the sea is

not below 82° or 80°.2. If it is true, that even in those high

latitudes the bottom of the sea contains strata of water which,

at the maximum of their specific gravity, have 89°.2 or 41° of

heat, we may suppose that the water at the bottom contributes

to diminish the cooling at the surface. These circumstances

have a great influence on the mildness of countries in continents

separated from the Pole by an extensive sea.

Hitherto we have attended to the distribution of heat on the

surface of the globe at the level of the sea. It only remains for

us to consider the variations of temperature in the higher re-

gions of the atmosphere, and in the interior of the earth.

The decrease of heat in the atmosphere, depends on several

causes, the principle of which, according, to Laplace and Les-

lie *, is the property of the air to increase its capacity for heat by

its rarefaction. If the globe was not surrounded by a mixture

of elastic and aeriform fluids, it would not be sensibly colder at

the height of 8747 yards than at the level of the sea. As each

* Essay on Heat and Moisture, p. 11. i and Geometry, p. 495.
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part of the globe radiates in every direction, the interior of a

spherical envelope which would rest on the top of the highest

mountains, would receive the samo quantity of radiant heat as

the lower strata of the atmosphere. The heat, it is true, will

be spread over a surface a little greater ; but the difference of

temperature will be insensible, since the radius of the spherical

envelope will be to that of the earth as 1.001 to 1.

Considering the earth as surrounded with an atmospherical

fluid, it is obvious, that the air heated at its surface will ascend,

dilate itself, and be cooled, either by dilatation, or, by a more

free radiation across the other strata that are equally rarified.

These are the ascending and descending currents, which keep

up the decreasing temperature of the atmosphere

The cold of mountains is the simultaneous effect, l^if. Of the

greater or less vertical distance of the strata of air at the surface

of the plains and of the ocean. Of the extinction of light,

which diminishes with the density of the superincumbent strata

of air *1*
; and, Sd, Of the emission of radiant heat, which is fa-

voured by air very dry j, very cold, and very clear. The mean

temperature of our present plains would be lowered, if the seas

should experience a considerable diminution. The plains of

continents would then become 'plateaux^ and the air which rest-

ed on them would be cooled by the circumjacent strata of air,

which, at the same level, would receive but a small portion of

the heat emitted from the dry bottom of the seas.

The following Table contains the results of observations

which I have made near the Equator, on the Andes of Quito,

and towards the northern extremity of the torrid zone, in the

Cordilleras of Mexico. These results are true means, given ei-

ther by stationary observations made during several years, or

by insulated observations. In these last, we have taken into

account the hour of the day,—the distance of the solstices,—the

direction of the wind,—and the reflection from the plains.

Essay on Heat and Moisture^ p. 11. ; and Geometry^ p. 495.

•j- Humboldt on Refraction below 10°, Observ. Astron. tom. i. p. 126,

Wells on Dew, p. 50.

2
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Cordilleras of the Andes.
j

From 10° of North hat! 1

to 10° of South Lat.

Mountains of Mexico.
From 17° of North Lat,

to 21° of North Lat.

the Level of

the Sea.

Mean
Temp,
of the

Year.

Examples,
which may serve as a

Type.

Mean
Temp,
of the

Year.

Examples,
which may serve as a

Type,

0 Toises.

0 Feet,

(Comparative

1
heights in Europe

j
have been added

1
for every 1000

1

metres.)

Fahr.

81°.5

Cumana, ^2:feet.

Temp, of day, 78°.8—86°

night, 7i.6-.74.3

Maximum, 90.9

Minimum, 70.2

Mean, - 81.9

78».80

Vera Cruz, 0 feet.

Temp, of day, 80°. 6—86°

night, \ ^q^26—S2.4<
in summer,

j
night, ) 66.2—75.2

in winter, 1 64.4—71.6

Mean Temp. 77.72

500 Toises.

3197 Feet.

Vesuvius 3870
feet.

71°.24

Caraccas, 2906 feet.

Temp, of day, 64°.4—73°4

6 7°. 64

Xalapa, 4)220 feet.

Temp. Mean in winter, 64°.76
rlr..r tiro O ftO

Maximum, 78.3

Minimum, 54.5

Mean, - 69.4

Guaduas, 3769 feet.

Temp. Mean, 6 7°.5

i/1 \x<xy
^ Oi

Chilpantzingo, 4523 /eef,

on a plateau wLich radiates.

Mean Temp. - 69°.08

1000 Toises.

6394 Feet.

Hospice of St Go-

thard., 6806 feet.

64°.4

Popayan, 5815jfeef.

Temp, of day, 66°.2—75°.2

64°.4

Valladolid de Mechoachan,
6396 /eeL

Moan TpTYin

Mean, - 65.66

Santa Fe de Bogota, 8721

feet.

Temp, of day, 59°—64°.4

night, 50—53.6

Minimum, 36.5

Mean, - 57.74

Mexico, 7468 feet.

Temp, of day, 60°.8—69°.8

night, 55.4—59
Warmest months, 52-7—59
Coldest months^ 32—44.6

Mean, 62°.6

1 500 Toises.

9591 Feet.

Canigou, 9118
feet.

57«.T4

Quito, 962% feet.

Temp, of day, 60°.08-66°.74

night, 48.2—51.8

Maximum, 71.6

Minimum, 42.8
Mean, - 57.92

57°.2

Toluca, %%22feet.
Temp. Mean, - 59°

At the Nevada de Toluca,

11,17% feet.
Temp, of spring. 48°.2

' 2000 Toises.

12,789 Feet.

Peak ofTeneriffe,

12,169 feet.

44°.6

Micuipampa, 11,%67 feet.

Temp, of day, 41°—48°.2

night, 35.6—31.28

Les Paramos, 11,480 feet.

Mean Temp, in gen. 47°.12

45°.5

At the Nivado de Toluca,

12,17% feet.

Temp, in Sept, at noon, 52°.7

At Coffre de Perote, 12,126f.
In February, at 9^, 50°.36

2500 Toises.

15,985 Feet.

Mont Blanc,

15,662 feet.

37°.T

At the Inferior Limit ofPer-

petual Snows, 16,1174)feet.

Temp, of day, 39°.2—46°.4

night, 28.4—21.2

Chimborazo, 19,286 feet.

In June, at 1 o’clock, I have

seen the therm, at 2 9°. 12.

3^

At the Pic del Fraille, 15,157

feet.

I have seen the thermometer
in September at 39^.74.
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The means given by the Mexican observations are a little dif-

ferent from those given by the observations on the Cordilleras.

When the differences and the coincidences amount to about a

degree of Fahrenheit, they may be regarded as purely acciden-

tal. The length of the day is more unequal in the SOth de-

gree of latitude, but the perpetual snows do not descend 656

feet lower than under the Equator. As the Cordilleras of New
Granada, Quito, and Peru, present a great number of points

where stationary observations have been made, I shall collect

here the mean temperatures which M. Caldas ^ and I have de-

termined with some certainty, and which all belong to a zone

bounded by the parallels of 10° N. and 10° S. Lat.

Alt. in

Feet.

Mean
Temp,

Alt. in

Feet,

Mean
Temp.

Coasts of Cumana, 0 J^
80.6

i 82.4

Alausi,

Pasto,

7970

8308

59!oO

58.28

Tomependa,Amazons R. 1279 78.44 Santa Rosa, 8459 57.74

Tocayma, 1581 81.5 Cuenca, 8633 60.08

Antioquia, 1666 77.00 Santa Fe de Bogota, 8721 57.74

Neiva, 1702 77.00 Hambato, 8849 60.44

Caraccas, 2906 69.44 Caxamarca, 9381 60.80

Caripe, 2959 65.3 Llactacunga, 9473 59.00

Carthago, 3149 74.84 Riobamba Nuevo, 9482 61.16

La Plata, 343T 74.66 Tunja, 9522 56.66

Guaduas, 3772 67.46 Quito, 9538 57.92

La Meya, 4225 72.50 Malbasa, 9971 54.50

Medellin, - , 4858 68.9 Plateau de los Pastes, 10099 54.50

Estrella, 5645 65.84 Les Paramos, 11480 47.30

Popayan, 5815 65.66 At the Inferior Li- \

Loxa, 6855 64.4 mit of Perpetual V 15744 34.88

Almaguer, 7413 62.6 tual Snow, j

Pamplona, 8016 61.16

These thirty-two points are not insulated points, as balloons

would be if they were fixed in the atmosphere at a perpendicu-

lar height of 16,400 feet. They are stations taken on the decli-

vity of mountains, upon that part of the solid mass of the globe

which, in the form of a wall, rises into the higher regions of the

atmosphere. These mountains, too, have at each height parti-

* I have used the mean temperature and barometrical measurements published

at Santa Fe de Bogota by MM. Caldas and Restrepo in the Semanario del N. R. de

Granada,^ tom. i. p. 273.; tom. i. p, 93.—34'!.

/
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cular climates, modified by the radiation of the plateaus on

which they stand,-^upon the slope of the ground,—the naked-

ness of the soil,—the humidity of the forests,—-and the currents

which descend from the neighbouring summits.

Without knowing the localities themselves, the effect of dis-

turbing causes will be readily seen, by comparing in the pre-

ceding Table the mean temperatures which correspond to the

same elevations ; and the discussion of these observations would

prove, also, that the extent of the variations is much less than is

generally believed. If we examine thirty-tw'o temperatures, upon

the hypothesis that a degree of cooling corresponds to an altitude

of 200 metres (656 feet), we shall deduce the temperature of the

plains (from 30°.6 to 82°.4) twenty-six times from that of elevated

places. For the other six deductions, the temperatures differ on-

ly about 3°,6
; and the errors of observation are here combined

with the effects of localities. The air which rests on the plains of

the Andes mixes itself with the great mass of the free atmosphere,

in which there prevails under the torrid zone a surprising stabi-

lity of temperature. However enormous be the mass of the

Cordilleras, it acts but feebly on the strata of air which are un-

ceasingly renewed. On the other hand, if the plains are heated

during the day, they radiate as much during the night ; for it

is principally on the plains elevated 8856 feet above the sea,

that the sky is most clear and uniformly serene. At Peru, for

example, the magnificent plateau of Caxamarca, in which the

wheat yields the eighteenth, and barley the sixtieth grain, has

an extent of more than twelve square leagues : it is smooth like

the bottom of a lake, and sheltered by a circular wall of moun-

tains free from snow. Its mean temperature is 60°.8, yet the

wheat is often frozen during the night
; and in a season where

the thermometer fell before sunrise to 46°. 4, I have seen it rise

in the day to 77° in the shade. In the vast plains of Bogota,

which are 656 feet less elevated than that of Caxamarca, the

mean temperature, as established by the fine observations of

Mutis, is scarcely 57°.74.

In comparing towns situated on elevated plains with those

which are placed on the declivity of mountains, I have found for

the first an augmentation of temperature, which, on account of the

VOL. IV. NO. 8. AriUL 1821. s
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nocturnal radiation, does not exceed from S°.7 to 4°.14'. This,

augmentation is a little greater in the lower regions of the

Andes, in those large valleys whose smooth bottoms reach the

height of from 1,31^ to 1640 feet, principally in the valley of

La Madaleine, between Neiva and Houda. It is singular to

find in the middle of mountains heats which equal those of the

plains, and which are more insupportable, as the air of the val-

leys is almost never agitated by the winds. If we compare,

however, the mean temperatures of these same places with those

of the strata of the true atmosphere, or on the declivity of moun-

tains, we shall find them only from 3°.6 to 5°.4.

On these grounds, we may place some confidence on the four

insults which we have deduced from such a great number of ob-

servations, for the perpendicular heights of 1000, 2000, 3000,

and 4000 metres. I have confined myself to a simple arithme-

tical mean, and to the fortuitous compensation of irregularities

;

for I could not have avoided employing an hypothesis on the

decrease of heat, if I had wished to reduce to a standard

height those heights which approach it the most. I have added

the observations with which an intimate knowledge of localities

has furnished me.

1.

Fqt 10€0 Metres {S2Q0feet) of Efevation. Alt. in

Feet.

Convent of Caripe, (thick and damp forests), - 2959

Caraccas, (a foggy sky, valley of small extent,) - 2906

La Plata^ (very warm, valley communicating with that of L^Alto

Magdalena,) _ . . . 3437

Carthago^ (very warm valley of Cauca), - - 3149

2. For 200© Metres {6660 feet) of Elevation.

Loxa, (a plateau of small extent), - - 6&55

Almaguer<f declivity covered with very thick vegetation), - 7413

Popayauy (small phiteau, a little elevated above the valley of Cau-

ca,) .... - 5815.

3. For 3000 Metres {9%A>0 feet) of Elevation.

Caxamarca, (very extensive plateau, sky serene,) - 9381

Quito, (at the foot of Pinchincha, a narrow valley,) - 9539

Tunja, (mountains of New Grenada), - - 9522

Malvasa. (elevated^ plains, cooled by the snows of the volcano of

Purace,) - - - » 9971

Los Pastos, (very cold plateau, from which rise snow- covered sum-

mits,) - - ... 10099

Mlactacunga, (temperate valley), - - 9473

Miobamba Nuevo, (arid plains of Tupia, covered with pumice-stone,) 9482

Temp.
Fahr.

65!3

69.44,

74.66

74.84

64.4

62.6

65.66

60.80.

57.92

56.66

54.50

54.50

59.0

61.16
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lietween the tropics, the Cordilleras form the centre of the

civilization and industry of Spanish America. They are inha-

bited to the height of 4000 metres, (13,120 feet) ; and a small

number of observations made on the back of the Andes, gives a

sufficiently accurate idea of the mean temperature of the year.

In Europe, on the contrary, in the temperate zone, the high

mountains are in general little inhabited. The descent of the

isothermal line of 52°, causes to cease the cultivation of crops of

grain, at the point where they begin in the Cordilleras. Sta-

tionary habitations are rare above 2000 metres (6560 feet) of

elevation^ and in order to judge with any precision of the mean

temperature of the superincumbent beds of air, we must unite

at least 750 thermometrical observations made in the course of

a year

* Elevations of 400 metres (1312 feet) appear to have a very sensible influence

on the mean temperature, even when great portions of countries rise progressively.

In order to establish this point, I have examined the temperatures of places si-

tuated almost on the level of the sea, and under the same parallels.

Lat. Elevation Mean Temp.
in Feet,

Buda, » - , 47!29 512 51.08

Paris, ... 48.50 116 51.08

Vienna, - - - 48.12 551 50.54

Manheim, 49.20 384 50.18

Whence, in the longitudes of Paris arid Buda, and between the latitudes of 47®

and 48°, and almost at the level of the sea, the mean temperature is from 50°.9 to

51°.44.

Under the same longitudes, we have,—

Elevation

in Feet.

Mean Temp,

Geneva, - 1177 49!28

Zurich, 1437 47.84

Munich, - 1711 50.74

Berne, . 1755 49.28

Marschling, - 1834 51.98*

Coire, - 1991 48.92 t

By taking the means of these results, we cannot mistake the influence of small

elevations^ or of very extensive plateaus^ on the decrease of the mean temperature.

* Heated by the winds of Italy.

+ In spite of the winds of Italy.
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Places situated between
46°—4.7* of North
Lat.

Elevations. Mean Temperatures.

Metres. Feet.
Of the

Year.

Of the

Coldest

Months.

Of the

Warmest
Months.

Level of the sea, 0 53!60 36?32 69!80
Geneva, 359 1177 49.64 34.16 66.56
Tegernsee, 744 2440 42.44 22.10 59.36
Peissenberg, 995 3264 41.00 20.84 57.02
Chamouni, 1028 3372 39.20 55.40
Hospice de St Gothard, 2076 6809 30.38 15.08 46.22
Col de Geant, 3436 11270 21.20 36.50

In comparing the mean temperature of superincumbent beds

of air, I find that the isothermal line of 41°, which, in the pa-

rallel of 45°, is found at the height of 1000 metres, (3280 feet),

makes the equatorial mountains of an absolute elevation of 4250

metres, (13,940 feet). It had, however, been long believed,

after Bouguer, that the inferior limits of perpetual snows cha-

racterised every where a bed of air, whose mean temperature

was 32° but I have shewn in a Memoir read to the Institute

in 1808 that this supposition is contrary to experience. By
uniting good observations, I have found, that at the limit of per-

petual snows, the mean temperature of the air is,—

At the Equator,

In Temperate Zone,

In Frigid Zone, in )

Lat. 68°—69”, J

Metres. Feet.

4800 15,744

2700 8,856

1050 3,444

Mean Temp, of Limit

of Perpetual Snows.
34°.70

25.34.

21.20

As the heat of the higher regions of the atmosphere depends

on the radiation of the plains, we may conceive, that, under the

same geographical parallels, w'e cannot find, in the transatlan-

tic climates, (on the declivities of rocky mountains), the isother-

mal lines at the same height above the level of the sea as in Eu-

ropean climates. The inflexions which these lines experience,

when traced on the surface of the globe, necessarily influence

their position in a vertical plane, whether we unite in the atmo-

sphere points placed under the same meridians, or consider only

those that have the same latitude.

Hitherto we have attempted to determine the mean tempera-

tures which correspond under the Equator and in Lat. 45° and

Observations Astronomiqves-, tom. i. p. 136.
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47° to beds of the atmosphere equally elevated. This determi-

nation is founded on stationary observations, and indicates the

mean state of the atmosphere. General physics has its numeri-

cal elements, as well as the system of the world ; and these ele-

ments, so important in the theory of barometrical measurements

and in that of refractions, will be perfected in proportion as na-

tural philosophers shall direct their attention to the study of ge-

neral laws.

Height,
in

Equatorial Zone,
from 0° 10°.

Temperate Zone,
from 45° 47°.

Metres. Feet.
Mean
Temp.

DifF.
Mean
Temp.

Diff.

0
974
1949
2923
3900
4872

0
3195
6393
9587
12792
15965

8L50
71.24

65.12

57.74

44.60

34.70

10°.26

6.12

7.38

13.14

9.90

S3?60
41.00

31.64

23.36

12°60

9.36

8.28

This Table proves, in conformity with the deductions of

theory, that in the mean state of the atmosphere, the heat does

not decrease uniformly in an arithmetical progression. In the

Cordilleras, (and the fact is extremely carious), we observe the

decrease getting less and less between 1000 and 3000 metres^

particulai’ly between 1000 and 2500 metres of elevation, and

then increasing anew from 3000 to 4000 metres. The strata,

where the decrease attains its maximum and its minimum^ are

in the ratio of 1 to 2. From the height of the Caraccas to that

of Popayan and Loxa, 1000 metres produce a difference of 6°.3.

From Quito to the height of Paramos, the same lOOO metres

change the mean temperature more than 12°. 6. Do these phe-

nomena depend only on the configuration of the Andes, or are

they the effect of the accumulation of clouds in the aerial ocean ?

In considering that the Andes form an enormous mass, 3600

metres (11,808 feet) high, from which rise peaks or domes in-

sulated and covered with snow, we may conceive how, from the

point where the mass of the chain diminishes so rapidly, the

heat decreases also with rapidity. It is not easy, however, to ex-
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plain, by an analogous cause, why the progressive cooling dimi-

nishes between 1000 and 2000 metres. The great plateaus of

the Cordilleras commence only at the height of 2600 or 2900

metres, (8528 or 9512 feet); and I am of opinion, that the slow-

ness with which the heat decreases in the stratum of air between

1000 and 2000, is the triple effect of the extinction of light, or

the absorption of the rays in the clouds,—of the formation of

rain,—and the obstacle which the clouds oppose to the free

passage of radiant heat. The bed of air of which we speak, is

the region in which are suspended the large clouds which the

inhabitants of the plains see above their heads. The decrease of

temperature, which is very rapid from the plains to the region

of clouds, becomes less rapid in that region ; and if this change

is less sensible in the temperate zone, it is no doubt because at

the same height, the effect of radiation there is less sensible than

above the burning plains of the equinoctial zone. In these

zones, too, the cooling appears to follow the same law in the

beds of air of equal temperature ; but the force of radiation va-

ries with the temperature of the radiating beds.

The results which we have now discussed, deserve the prefe-

rence over those which are deduced from observations made du-

ring excursions to the tops of some lofty mountains. The first

give for the

Metres. Cent. Fahr. Metres.

Equinoctial Zone^ 0—4900 1° or 1°.8 for 187*

Temperate Zone, 0—2900 1° or I'.S for 174

* This is the mean result or the measure of the distribution of heat in the

whole column of air. The partial results are from the back of the Andes.

Heights in Cent. Fahr. Metres.

Metres.

0—1000 or IS for 170

1000—2000 1 or 1.8 for 294

2000—3000 1 or 1.8 for 232

3000—4000 1 or 1.8 for 131

4000—5000 1 or 1.8 for 180

In these numbers, we recognise, as in the above Table, the influence of the region

of clouds upon the decrease of heat. In order to shew the utility of these numeri-

cal ratios, 1 shall give here the approximate calculation of the height of the plain

of Thibet, deduced from the mean temperature of the month of October, which, ac-

cording to the former, is 42°.26. As the latitude of Tissoolumbo 29®, gives 69°.8

for the mean temperature of the plain ; and as at Mount St Gothard, the mean
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The last give for the

Gent. T^ahr. Metres.

Equinoctial zone, 1° or 1°.8 190

Parallels of 45°—47°, 1 - 1° or 1°.8

160—172*
*

This agreement is no doubt very remarkable, and the more

so, as, in comparing stationary with insulated observations, we

confound the mean state of the atmosphere in the course of a

whole year with the decrease which corresponds to a particular

season, or a particular hour of the day, M. Gay-Lussac found,

in his celebrated aeronautical voyage from 0 to 7000 metres,

(0 to 22,960 feet), a centigrade degree for 187 -metres, near Pa-

ris, at a period when the heat of the plains was nearly equal to

that of the equinoctial region. It is on account of this observed

equality in the decrease of heat, in reckoning from the standard

temperature of the plains, that the astronomical refractions cor-

responding to angles below 10°, have been found the same un-

der the equator and in temperate climates. This result, con-

trary to the theory of Bouguer, is confirmed by observations

which I have made in South America, and by those of Maske-

lyne at Barbadoes, calculated by M. Oltmanns.

We have seen, that between the tropics, on the back of the

Cordilleras, we find, at 2000 metres of elevation, I will not say

the climate, but the mean temperature of Calabria and of Sicily.

In our temperate zone, in 46° of Lat. we meet at the same eleva-

tion with the mean temperature of Lapland
-f-.

This comparison

temperature of ^October is even a little below that of the whole year, it is probable

that the height of the plain of Great Thibet exceeds from 2900 to 3000 metres.

—

See my Memoir on the Mountains of India in the Ann. de Chim. et de Phys. 1817.

the Editor.

As the cold meridian of the globe passes through the plains of Great Thibet,

we conceive that the mean temperature of Lat. 29° in that plain, when reduced to

the level of the sea, will be about 05°, and therefore that the height of the plain of

Great Thibet will not exceed 2800 metres or 9184 feet.—D. B.

* Saussure gives for the summer 160 metres, (525 feet) ; for winter 230, (754

feet) ; and for the whole year 195, (640 feet). M. Ramond gives 165, (538 feet),

M. D’Aubuisson 173 metres, (567 feet).—^See Journ. de Phys. tom. Ixxi. p. 37.

;

De la Formul. Barometr. p. 189. ; and my Recueil d'Obs. Astron. tom. i. p. 129.

*|* As the temperature varies very little in the course of a whole year in the

equinoctial zone, we may Term a pretty correct idea of the climate of the CordiL
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leads us to an exact knowledge of the numerical ratios between

the elevations and the latitudes, ratios which we find indicated

wnth little precision in works on physical geography.

The following are the results which I have obtained from exact

data in the temperate zone
j
from the plains to 1000 metres of ele-

vation. Every hundred metres of perpendicular height, dimi-

nishes the mean temperature of the year, by the same quantity

that a change of 1° of latitude does in advancing towards the

Pole. If we compare only the mean temperature of summer,

the first 1000 metres are equivalent to 0°.81 Fahr. From 40°

to 50° of latitude, the mean heat of the plains in Europe de-

creases in Europe 12°.6 of Fahr.; and this same decrease of

temperature takes place on the declivity of the Swiss Alps from

0 to 1000 metres of elevation.

Differences of Latitude,

Compared with Differences of

Elevation.

Mean
Heat
of the

Year.

Mean
Heat
of

Summer.

Mean
Heat
of

Autumn.

I. At the Level of the Sea.

a. Latitude, 40°i 63J4 77^00 62!60

b. Latitude, 50°, 50.54 64.40

II. On the Declivity of Mountains,

a. At the foot in 46° of Lat. 53.60 68.00 51.80

h. At an elevation of 1000 metres, 41.00 58.46 42.80

These numerical ratios are deduced from observations made

on the temperature of the air. We cannot measure the quan-

tity of heat produced by the solar rays on the parenchyma of

plants, or in the interior of fruits which receive their colour in

ripening. The fine experiment of MM. Gay-Lussac and The-

nard, the combustion of chlorine and hydrogen, proves what a

powerful action direct light exercises on the molecules of bodies.

But as the extinction of light is less upon the mountains in dry

and rarified air, maize, fruit-trees, and the vine, still flourish at

heights whichj according to our thermometrical observations

made in the air, and far from the ground, we ought to suppose

leras, by comparing them to the temperature of certain months in France or iti

Italy. We find in the plains of Orinoco the month of August of Rome ; at Po-

payan, (2988 feet), the month of August of Paris ; at Quito (4894 feet), the month

pf May ; in the Paramos, (5904 feet), the month of March at Paris.
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too cold for the cultivation of plants useful to man. M. De
Candolle, indeed, to whom the geography of vegetables owes so

many valuable observations, has seen the vine cultivated in the

south of France at 800 metres Qi624i feet) of absolute height,

when, under the same meridian, this same cultivation went on

with difficulty at 4° of latitude farther north ; so that if we con-

sider only the ratios in France, an elevation of 100 metres, (328

feet), appears to correspond, not to 1°, but to half a degree of la-

titude

(To be concluded in next Number.)

Art. VII.

—

Description of a Machine for Raising Sto7hes.

By David Low, Esq. *j-

J- HE curious machine to be now described, has been employ-

ed in some places for the purpose of clearing uncultivated ground

of such large masses of granite or whinstone, as could not be mo-^

ved but by the aid of gunpowder. It is, I believe, very little

known ; and yet, as an useful instrument, it well deserves at-

tention. As it affords, besides, the means of making a very

singular philosophical experiment, I trust that a page or two of

the Edinburgh Philosophical Journal may be well employed in

disseminating a knowledge of its properties and construction.

With this view, I shall endeavour to describe a convenient form

in which it can be made for practical uses, and the purposes of

experiment.

In Plate VI. Fig 1. A, B and C represent three strong

wooden posts, about 14 feet in length, through the ends of which

* See my Prolegomena de Distribiitiene Plantarum, p. 151. 163. The small

differences between the num bers given in the Prolegomena and in this Memoir,

written subsequently, should be ascribed to the constant desire which I have had

to perfect the mean results.

•j* This machine was invented by Mr Richardson of Keswick, who was re-

warded for the invention by the Society of Arts. We have not heard of its hav-

ing been used to any extent in England, but in Scotland it has met with high ap-

probation whei'ever it has been employed, though We believe it is but little known

among that class to whom it is likely to be of the greatest utility.—D. B.
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are three holes ah for the reception of the strong iron

pin, DE, upon which is made to slide the curved iron-

bar CG. The pin is so thrust through the holes in the

posts already mentioned, that the post C of Fig. 1. shall be

next to the thick end of the pin E ; the post B in the

middle at 5, within the bend of the crooked bar CG, and

the post A next to the pin at D, which is thrust through

the other to keep the apparatus together. The holes ahc be-

ing of such a size as to allow a little play to the posts, these

last may be stretched out like the legs of the common theodolite,

in the manner represented in Fig. 1 . To the curved iron-bar

are then attached the fixed block M, containing four or more

pulleys, and the moveable block N, containing ihe like number

of pulleys. Each of these blocks must be hooped with a very

strong bar of iron, and the pulleys must be of a size to admit of

a thick rope passing over them. To the lower block N is to be

hooked the iron plug P, consisting of a ring, a flat part, and a

cylinder. The cylindrical part may be 7-8ths of an inch in dia-

meter at the point, gradually increasing to about the 16th part

of an inch more in diameter at the neck, and being about 2 inches

in length. The end of the rope O, in Fig. 1. passing over the

fixed pulleys, is attached to the windlass FH, which may be 6 feet

or more in length, and which is fixed by its axis to the posts A
and C. At each end of this windlass is a winch T and U, for the

purpose of saving time, by tightening the ropes previous to the

windlass being worked. The windlass is worked in the usual

manner, by levers, for the reception of which are mortises, as

shown in the figure. At one end of the windlass is fixed the

ratchet wheel VY, (the catch X being fixed to the post A,) for

the purpose of preventing the weight from falling back when

the moving power is withdrawn. The two posts A and C should

be connected by a cross bar, to keep them steady in their place.

The machine thus described is easily managed. It is placed

over the stone to be raised, by extending the posts on each side,

and then the windlass is attached. Of the stone to be thus rai-

sed, however large it be, it is enough to see the smallest part ap-

pear above the surface of the ground. At this part let a work-

man, with a mallet, and the common steel-boring chisel of ma-



for liaising Stones.
' 'MS

sons, make a small circular hole, about two inches deep, and as

perpendicular as possible. This chisel should be of such a size

as to make the hole about a sixteenth part of an inch less in

diameter than the plug itself, so that a stroke or two of a ham-

mer may be necessary to drive the iron home. When the lat-

ter is thus driven an inch, more or less, into the stone, it is at-

tached to the block, and the ropes are tightened by turning the

winch. Nothing more is now requisite, than to set as many

persons as may be required to work the windlass ; and, strange

as it will seem, with no other fastening than this simple plug,

the heaviest mass will be torn up through every opposing ob-

stacle, and lifted into the air.

I could well pardon incredulity in any one who was, for the

first time, told of such an effect produced by such means. When
the fact was mentioned to some distinguished men of science in

this country, they remained incredulous, and were only convin-

ced by seeing the engine itself at work ; and I have not heard

that any of these gentlemen have explained the principle of ac-

tion of the machine. I understand that the general opinion,

on first witnessing the experiment, was, that the iron-plug, when

driven into the stone, was not precisely in the direction of the

moving power, and that the mass was raised and suspended in

the manner shown by the plugs A and B, in Fig. 2. This ex-

planation, I apprehend, cannot be admitted ; and it is to the

elasticity of the stone, and not to the direction of the moving

force, that we must attribute the effect produced. The iron is

forced down by a stroke, and retained in its position by the elas-

tic power of the stone, in the same manner as a similar pin

would be held by a block of wood, into which it was forced by

the same means, with this difference, that the elastic power ex-

erted upon the iron by the harder stones, would be incompa-

rably greater than that exerted by the wood. That this is the

true explanation of the phenomenon, is confirmed by the facts

of the experiment itself : For, It is found, that the moving

power may be made to act in the direction of the hole with

the utmost precision, without varying in the least the result

;

2d, That when the mass is raised from the earth, it may be mo-

ved into any position without being detached ; and, 3d, That,

while hardly any constant force will pull out the plug, a smart
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6troke or two of a hammer will do so with ease. Doubtless the

force with which the iron is retained, will diminish with the elas-

ticity of the stone ; so that it will be vastly less in the softer

stones, as in freestone, than in granite, marble, and the like.

Indeed, T believe it is only in the latter species of stones that the

experiment can be made with effect.

A person might conceive how a large mass of stone might be

held suspended, in certain cases, in the manner before adverted

to
;
but we cannot account for masses being raised in this man-

ner from every variety of horizontal and inclined position ; nor

conceive how, if this were the mode in which the two bodies

were kept attached, it should happen, that while no constant

force that can be exerted, in whatever direction, will loosen the

little piece of iron, the force of percussion will do so at once.

Let any one procure a plug of the form described, and attach

it in the manner mentioned, to a mass of granite, and, instead

of using machinery, let him pull the rope with the hand in any

direction, and he will as soon move a tower from its base as the

little plug from its position ; so certainly is it the grasping of the

stone, and not the direction in which the rope is pulled, that

keeps the mass attached. In making the experiment with the

machine, it is even necessary to be careful that the hole shall be

made as perpendicular as possible ; for, if made in the direction

represented by the plugs A or B, in Fig. 2., that part of the

stone is apt to give way which lies between the iron and the sur-

face. We shall often be surprised, in trying the experiment on

large pieces of granite, to observe with how slight a seeming

hold of the stone the masses will be torn up. Sometimes the

iron-pin is not driven above the fourth part of an inch into the

stone before it becomes immoveable, and capable of raising a

weight of many tons from the earth.

When we consider the greatness of the elastic power of

granite, as shown by the simple experiment in question, we may

perhaps wonder, that the ingenuity of man has not hitherto more

applied so surprising a property to practical uses. It appears,

that, with a little piece of iron driven into a stone, with a force

which a child might exert, the largest vessels might be moored ;

that by the same means masses of granite might be nailed, as it
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were, together, with a force which could hardly be overcome ;

and that rocks themselves may be suspended in the air.

Gordonbank, 1

December 9. 1820. )

Art. VIII.

—

Analysis of Mr Scoreshfs Account of the Arctic

Regions^ being a Translaticm of the Official Report of
MM, Rossily and Rossel, to Baron Portal, Minister of
the French Marine

In consequence of the letter in which your Excellency re-

quests from M. Count de Rossily, Director of the Depot of

Charts and Nautical Plans, a report on the different subjects

treated in this work, and its probable utility to navigation and

commerce, we, M. Le Chevalier de Rossel and I, have exa-

mined it, and we can assure your Excellency, that for a long

time we have not seen any nautical work containing more solid

information, or the subject treated more systematically.

The details into which we are about to enter, will enable your

Excellency to judge of what importance it will be to dissemi-

nate it among the seamen destined to navigate the northern

seas, and also among the merchants who may be tempted to

speculate in the whale-fishery. Both will here find all that an

enlightened experience can communicate on the dangerous navi-

gation of seas encumbered with ice, or on the advantages and

risks of that fishery.

The work consists of tw’o octavo volumes, of above 500

pages, each containing one of the two distinct subjects announ-

ced in the general title : The first volume embraces a geogra-

phical and hydrographical description, the most complete hither-

to published, of the countries and seas around the North Pole,

while the second treats only of what is immediately connected

with the whale-fishery and its products.

* We have been indebted to Dr Traill for the translation of this very interest-

ing document, "which has not been published in the original ; and "we trust it will

give much satisfaction to our readers, to see that the high merit of Captain Scoresby

has been well appreciated in a foreign country.—D. B.
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In the commencement of the first part, the author examines

tlie probability of a communication between the Atlantic and

Pacific Oceans, both in a north-west and a north-east direction ;

and then gives a historical summary of all the attempts which

have been hitherto made to discover it. It would, without

doubt, be equally imprudent to assert or to deny its existence,

and the author leaves it undecided. He contents himself with

a very just remark, which is indeed a consequence immediately

deduced from the experience of those navigators who have at-

tempted this passage :—that, should it exist, there would be a

necessity to winter among the ice in making the discovery, and

very probably in afterwards making a practical use of it. This

opinion is founded on very solid reasoning, which is supported

by facts drawn from the voyages, of which he has given a com-

pendium.

The most remarkable character of this work is, that the

reasoning in every step is supported by experiments deduced

from ordinary practice, or from the most delicate and abstruse

physical investigations. No general idea is discussed, of which

the conclusion is not supported by some fact observed by the

author, or communicated to him by persons worthy of credit.

Whenever he treats of scientific subjects, he cites the names

best known and most celebrated in England,—a remark which

is equally applicable to the other parts of his work.

General remarks on the Polar Seas and Regions form the

subject of the first chapter ; the second contains a detailed hy-

drographic description of all that is known respecting the coasts

of Spitzbergen and Jan Mayen’s Island, as also of some smal-

ler islands not far distant.

All these descriptions have the advantage of being, as much

as was in the author’s power, historical and geographical, and

are in general either drawn from the best sources of informa-

tion, or from his own observations. Although the second chap-

ter is chiefly composed from very widely circulated voyages, it is

gratifying to find knowledge of so great importance to naviga-

tion collected into one view with such order and precision.

The subject of the 3d, 4th, and 5th chapters is peculiarly

Captain Scoresby’s own, and we should search in vain to dis-

cover any other work in which it is treated with such connec-
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tion and detail. The 3d chapter is entitled Hydrographic Sui%

vey of the Greenland Sea The author first assigns the

limits of that portion of the ocean which he names the Green-

land Sea, and then enters into all the details of the colour it as^

sumes in different places, of its various qualities, its specific

gravity, and its degree of saltness.

He notices the temperature of water drawn from different

depths, the degree of pressure which it there sustains, and de-

scribes an instrument which enabled him to make experiments

on these latter subjects. The chapter concludes with some high-

ly interesting remarks on the rapidity and direction of currents

in general. The author extends his researches to a summary

abstract of what is known on the formation of waves, on the

causes of their greater or less elevation, and on the effects which

they produce, when several billows coming in different direc-

tions meet in the same place.

The 4th chapter, of nearly 100 pages, is a complete and

well arranged treatise on the Ices of the Greenland and Polar

Seas in general.

The author, in the first place, endeavours to fix definite ideas

to the terms employed by seamen to designate the different

forms assumed by the ice, with which the Polar Seas are often

encumbered, and sometimes wholly covered ; whether the mas-

ses of ice, connected together, present the aspect of a continuous

plain, or the image of a country bristled with hills ; whether

they consist of detached pieces in continual motion, that threa-

ten by their collision to crush to pieces the ships entangled

among them, or impinging against them, or, whether, reduced

to smaller pieces, they form a barrier, through which it is not

always safe to force a passage.

The precision of the author’s descriptions greatly contributes,

to tlirow a clear light on what he afterwards says of the forma-

tion of the different kinds of ice, of the causes which collect

tliem into masses of prodigious extent, or which shiver them

into minute fragments. The isolated mountains of ice resem-

bling floating islands, are also the subject of his researches.

The author, in any of his descriptions, however alluring

* The learned reporters have here erred ; they say, “ De&cripti<m des eauci^ ^
de la merd* ^
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they may be, never for one moment loses sight of his piinch

pal object, which is the improvement of navigation
; he unfolds

the dangers to which ships are exposed, and teaches the means

of extricating them ; he determines the limits which the ices

occupy in different seasons, and points out the times of the year

when certain latitudes should be frequented in preference to

others, without omitting what experience has taught us regard-

ing the variations those limits may undergo in the same season.

The reciprocal effects of ice of a certain extent on the atmo-

sphere, and of the atmosphere on the ice, have not escaped the

inquiring mind of Mr Scoresby. From these he has deduced

arguments, which very naturally explain how strong gales, and

even violent storms, occupy so small an extent in icy seas, that

if several vessels be separated from each other, but yet in

sight, some may be impelled by an impetuous gale, while others

are becalmed, or have only a moderate breeze. All the pheno-

mena are discussed with clearness, and lead our author to an ex-

amination of the grand question. Whether it be possible to find

a navigable sea to the North Pole ; and he inclines to the opi-

nion of those who are sceptical on the subject : 1^^, He grounds

this belief on the general principle, that effects should augment

with the intensity of the causes which produce them ; 2d, On
the experience of the multitude of vessels, for many ages, em-

ployed in the Whale-fishery in high latitudes, which have ah

ways met with an icy barrier, of which the limits, indeed, are

more or less distant, but which has never been passed beyond

the 82d parallel of latitude.

The subjects of the four first chapters are immediately inte-

resting to navigation ; some of them have never before been

systematically treated
;
and if they have been occasionally intro-

duced, it has only been as the subject of isolated reflections : But

in this work, all the facts which relate to the same phenomenon

are brought together; and the author, not confining himself to

a j;Y'^;ffj9us deduction of causes from their effects, frequently un-

ravels, with much sagacity, the modifications of which both are

susceptible.

His general method of procedure is an example of what may

be accomplished by deliberate experience, aided by solid infor-

mation ; and it would be very advantageous to make it known
1
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amotig seamen. To us Captain Scoresby appears to unite that

genius for observation, which has rendered the narratives of

Dampier so instructive and attractive, with a mind beyond

comparison more enlightened.

The 5th Chapter appears to belong rather to general physics

than to navigation
;

yet, in fact, it is not wholly foreign to this

art, since it treats of causes which exert great influence on the pre-

vailing winds, and leads to an explanation of the use of the ba-

rometer in predicting the weather, from the oscillations of the

mercury. The title is ‘‘ Observations on the Atmospherology

of the Arctic Regions, particularly relating to Spitzbergen and the

adjacent Greenland Sea.” The author first speaks of the climate,

which in general is alternately excessively cold and humid ; he

afterwards explains its effects on inanimate substances, and on

the human body ; and he finally treats of the temperature of

the Polar Regions. Aided by experiments carried on in the ci-

vilised countries nearest the icy seas, and by the hypotheses

which philosophers have thence deduced, he attempts, by an

ingenious method, to estimate the mean temperature of different

parallels near the Pole, and also of the Pole itself. The author

next gives the result of his experience on the extremes of the

barometric column during the fishing season ; and he deduces,

from a series of twelve years observations, the relation between

the weather, and the variations in the height of the mercurial

column.

These interesting results, of easy application, are followed by

remarks on the appearance, the colour, the transparency, the

density, the moisture and the dryness of the atmosphere, and

its state of electricity. The subject which concludes the fifth

chapter is not less interesting than those which preceded it.

The author here details the phenomena of the extraordinary at-

mospheric refractions of those climates ; he adds some observa-

tions on the prevailing winds in icy regions ; and some remarks-

on the aqueous meteors, as on the causes of clouds,, ra’-
^

’"ail

and snow, frost-rime, hoar-frost, and fogs. We find in the ac-

companying discussions, the principles of the soundest physics,

supported by all the knowledge which modern times have intro-

duced into science.

VOL. IV. NO. 8. APaiL 1821. T
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Undoubtedly the explanations which Captain Scoresby has

given of these phenomena, must, to a certain extent, be regarded

as hypotheses more or less ingenious ; and the publication of

these cannot be of the same utility as that of the facts on which

they are founded. Yet the minute research which it was ne-

cessary to make into all those facts ; the examination of their

mutual connection, and their subsequent arrangement, for the

purpose of obtaining results applicable to practice, will prove a

valuable assistance to those who prosecute similar researches,

and especially contribute to perfect what may, in some measure,

be called the Science of Observation, It is in this last point of

view that the work of Captain Scoresby is particularly com-

mendable. One may perceive, through the whole of his work,

a man attached to his duty, who, to fulfil it w^ell, has his atten-

tion unremittingly turned to all that passes around him ; and

who, endowed with a just perception, has accustomed himself

to reason on what he observes.

The 6th and last chapter of the first volume, contains an Es-

say on the Zoology of the Polar Regions, embracing a descrip-

tion of the animals ascertained to live on the land, or in the icy

sea which surrounds it. This last subject completes the de-

scription of the Arctic Regions. It has no relation to naviga-

tion, but is so naturally allied to the wdiale-fishery, the siibject

of the second volume, that the author could not avoid intro-

ducing it in the general plan of his w'ork : but it is kept within

due bounds. His descriptions become more enlarged when he

treats of the different species of whales, of fish, or of other ani-

mals which may become objects of the fishery ; of other quad-

rupeds he only treats when a description of them can excite

curiosity^ The details he gives of birds are most intimately

connected with the principal design of the work ; for he regards

them as indicating, by their assembling at particular spots, the

places where the whales retire, in order to avoid the crowds of

fishers, who harass them on all sides. He points out the species

which afford the most certain indications on this head.

The second volume, as w^e have already said, is wholly occu-

pied with the Whale-fishery in the Arctic Regions, or rather in

the seas partially covered with ice ; for it is this last circumstance

which gives a peculiar character to the fishery in the vicinity of
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Spitzbergen, of Greenland, and in the Straits of Davis and

Hudson. The mode of conducting it is so different in some re-

spects from the fishery in the open sea, as to demand a separate

description. This treatise may not be applicable to navigation

in general ; but no person who would speculate, or become

practically engaged, in the whale-fishery, should pass it over, if

he wishes to reap the greatest advantage from his speculations,

or his labours. All the chapters and their subdivisions, in this

second part, relate to the same object ; and as it would be use-

less to analyse each chapter or its subdivisions, we shall content

ourselves with a summary of what is best adapted to shew the

manner in which the author treats his subject ; taking especial

care to preserve the connection of ideas, which is as conspicuous

in this second, as in the first volume.

A chronological history of the whale-fishery occurs in the be-

ginning ofthe second part; and the author immediately afterwards

glances ^t the origin and progress of this fishery, and its actual

state among the different maritime nations that have successively

pursued it. This introduction, which appears solely applicable

to the history of the whale-fishery, is not compiled merely to

satisfy curiosity; From documents that seem entitled to credit,

the author has given an estimate of the profits which each na-

tion has derived from the fishery at certain periods, in such a

manner, that one can trace its progress, among each people,

from its commencement to the period of its highest success

;

and also perceive the causes of its decline. It is remarkable

that the English, who have carried this trade to a higher pitch

than any other nation, were the last to begin it, and have even,

applied to it but very recently. The real cradle of the whale-

fishery is Biscay, tlie conterminous provinces of France and

Spain ; and it may be presumed, that these two neighbouring

nations were the first who pursued it, though they have since

almost entirely abandoned it. They, however, instructed the

Dutch in the art of the whale-fishery ; and they, in their turn,

have imparted it to the seamen of England. This latter coun^

try had much difficulty in establishing it ; disastrous expedi-

tions in its commencement almost annihilated it ; but at lengthy

aided by large capitals^ and sustained by perseverance, England

has in the end surpassed all its masters. The historical part

T £
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is followed by very minute details of the different practices em-

ployed by the fishers. The author first discusses the state of

the fishery in early ages, and the manner in which it was car-

ried on. He afterwards relates the different alterations, or ra-

ther improvements, which it has undergone ; and, lastly, he de-

scri es it as it is now practised in the Polar Regions.

That part of the second volume, which comprehends the de-

scription of the whale-fishery, is intimately connected with what

is said in the first volume on the precautions necessary in navi-

gating among ice. In fact, the whales, pursued by the fishers,

take refuge in the least accessible places ; and one can only

hope to meet with them by penetrating as near as possible to

their retreat. The different species of ice require a different

mode of navigating; and they also require a different procedure

to discover the haunts of the whales, and to attack and to sub-

due them. This distinction marks two very different modes of

fishing. The one is that practised at Spitzbergen and Green- •

land, where the whale is pursued in a wide sea, in which the

ice covers a large extent of surface ; the other is that of Davis’

and Pludson’s Straits, where, besides the extensive fields of ice,

they encounter floating ice-islands of prodigious size and eleva-

tion. Systematic arrangement is conspicuous in those descrip-

tions. After having discussed the most convenient size for

ships destined to the whale-fishery. Captain Scoresby details the

number of men suitable to each size, their necessary qualifica-

tions, and tlie most advantageous mode of distributing them,

either in the boats, of which he hxes the number in proportion

to the tonnage, or in the various occupations on board the ship.

He does not fail to describe the utensils used in the fisliery, and

to ascertain the quantity necessary for a ship, according to her

size.

These details are of the highest utility, because they commu-

nicate information only to be acquired by experience, and are

followed by other topics of a nature to interest every class of

readers ; for the author next treats of the preparations which

should be made for the pursuit of the whale : On the manner

of attack he lays down rules applicable to all cases ; and he

follows up these by remarks on the precautions to be adopted

when the animal takes refuge under fields of ice, of greater or
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less extent, or 'mpacTes. This second case is the most difficult

of any ; for the unconnected fragments of ice are in continual

agitation, and liable to approach or recede ; they sometimes

offer a free passage at the moment least expected, while at other

times, they not only block up that which before appeared open,

but entirely surround the ships entangled among them, and

sometimes come together with a force sufficient to crush the

vessel by their immense pressure. Different instances, each

applicable to particular cases which may occur, give a great in-

terest to the preceding account, and contribute to throw much

light on this subject.

What follows these descriptions is only interesting to com-

merce, such as the processes used in obtaining the products of

the fishery, whether on board the ships, or on shore when

the voyage is concluded, or in extracting the oil from the blub-

ber, which was previously stowed away in casks. The author

has adapted this subject to the general object of the whale-

fishery, by giving an estimate of the produce of that carried

on in the Greenland Seas, and he afterwards compares the re-

lative profit of this fishery with that prosecuted in the Straits

of Davis and Hudson.

The Appendix to the first volume contains a series of meteo-
' rological observations made in the Polar Regions during the

months of April, May, and June, for twelve consecutive years,

from 1807 to 1818 inclusive ; this is followed by a table of re-

sults, giving the conclusions thence deduced on the mean tem-

perature of the climates where these observations were made. ^

The author has collected in the Appendix to the second volume

every thing necessary to the completion of his subject, which

could not be inserted in the body of his work ; such as an ab-

stract of the act of the English Parliament which imposes the

present regulations on those engaged in the whale-fishery, either

in regard to the conditions exacted from them by the State, or

as relates to their conduct and their reciprocal rights, when

great numbers of them are crowded in a small space, where a

question may arise on the possession of a whale in the capture

of which different fishers may have assisted. The same Appen-

dix contains other details less interesting, but which it "would be

pseless to enumerate in this place : their principal merit CQn=
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sisting in their rendering the work more complete, though they

are not of a nature to enhance its interest.

The summing up of our opinion is, that the first volume of

Captain Scoresby’s work contains a great number of facts on

the navigation of seas encumbered with ice, which we should

in vain seek elsewhere ; and the publication of a translation of

this first volume would be very advantageous to navigation in

The second volume, dedicated entirely to a description of all

the processes of the whale-fishery, and its probable advan-

tages, would perhaps be a more important publication than the

first, should there be any intention of reviving in France this

species of industry. The general seaman might overlook this

second volume, but those who dedicate themselves to the fishery

must study the first volume
;
for it describes circumstances, of

which the operations in the second are in fact only the conse-^

quences.

It is our opinion, that the translation of the work should not

appear in detached portions : it is a perfect and compact whole^

which ought to be respected. The translation and publication

in question, do not appear of a nature to become an object of

speculation. Not one person in France is engaged in the whale-

fishery ; and the work would only be in demand among a small

number of the curious, who could not derive from it any im-

mediate profit, while it would scarcely command the attention

of those to whom it would be most advantageous.

But if the Government has any intention of reviving and

encouraging the Whale-fishery, an art so long abandoned, that

even traditional experience may be forgotten, the first step

should be to publish the ^Vork of Captain Scoresby, where

those inclined to speculate in this fishery, will find all the ope-

rations brought to perfection by the experience of the people

who trade most extensively in its produce. Those who fit out

ships have no necessity to search elsewhere for information on

their construction and equipment, or the capital necessary for

their adventure ; and the Captains entrusted with the direction

of the fishery, will here find all the practices and regulations

necessary to insure success.

(Signed) Bossily & Bossel,

general

Paris,

31 . 1820 .
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Art. IX.

—

Account qf the Recent Magnetlcal Discoveries qf
Frqfessor Ha^qsteen. Being the substance of a Letter

from Professor Hansteen to M. IIumker, Director of the

Nautical Academy of Hamburgh.

In two of the preceding Numbers of this Journal, (Vol. III.

p. 124., and Vol. IV. p. 114.) we have laid before our readers

an account of the very interesting inquiries of Professor Han-

steen respecting the Magnetism of the Earth, as contained in

his elaborate work, entitled, Untersuclmngen iiher den Magne^

tismus der Erde, and published at Christiania in 1819.

Through the kindness of our learned correspondent M. Rum-
ker, we have the pleasure of publishing an account of the recent

magnetical discoveries of the same eminent natural philosopher,

drawn up and transmitted by himself, and which have not yet

appeared in any other work.

The observations on the diurnal variation of the needle given

in our last Number, (Vol. IV. p. 199.)j and transmitted to us by

M. Rumker, -were the result of a series of experiments which M.
Hansteen made with an oscillating apparatus, the description

and use of which forms the subject of his letter to M. Rumker.

D. B.

The instrument which I use, is a small^well hardened mag-

netic cylinder of steel a 6, about 2| inches long and /^th thick,

suspended by a thread cd, (drawn from the cod of the silk-worm),

in a square box, as shewn in Plate VI. Fig. 3. The cover MN
of the box consists of three parts, of which the two outermost

ones M, N, have glass windows, which may be drawn out. A
hollow tube T, is screwed to the middle part P, in which the

cylinder is suspended. The box rests on three screws, S, S, S, by
which it is set horizontally. At the bottom of the box a divided arc

q/*is fixed, to read off the vibrations of the cylinder a b. This

cylinder is drawn out of its magnetic meridian, by applying to the

end of the box a little iron rod, which being held vertically, has

in its lower part a north pole. On removing it, the cylinder
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begins to oscillate ; and when the elongation is 20°, then the ob-

servation commences.

The times are marked by a chronometer at the instant of the

beginning of the 1st, 10th, 20th, &c. oscillation, (or rather at the

termination of the preceding one), continuing thus till 360 oscil-

lations are completed, of which the last one vibrates within an arc

of 2° only, large enough, however, to be distinctly observed. I

now take the difference of the times marked at the first commence-

ment and the beginning of the 300th vibration; also the diffe-

rence between the 10th and 31 0th ; likewise the difference be-

tween the 20th and 320th ; and so on to the difference of the

times marked at the beginning of the 60th and 360th. This

gives seven different determinations of the duration of 30Q vi-

brations each. If the arches through which the vibrations take

place were not shortened by the opposition of the air, these dura-

tions would equal; but now the last duration is about shorter

than the first. I take therefore a mean of ail the seven. After

this I mark the time at every 6th duration
; and thence I get a

mean of 11 durations of 300 vibrations. The following ex^

ample will explain the wliole.

' OcTOBKR 1. 1820.

Order of the Vibra-

tions.

Instant of the

Ceasing of the

Vibrations.

Order of the Vi-

brations.

Instant of the

Ceasing of the

Vibrations.

Duration

of300 Vi-
brations.

Ceasing of Othvibr. o' 35,0 — 35,0 Ceasing of 300th vibi*. 14 5,3= 845,8 810,8

6 51,2 51,2 306 22,0= 862.0 810,8

12 1 7,6 = 67,6 312 38,2 rr. 878,2 810,6

18 23,8 =1 83,8 318 54,4= 894,4 810,6

24- 40.0 - 100,0 324 15 10,4= 910,4 810,4
30 56,4 = 116,4 330 26,8 = 926,8 810,2

S,6 2 12,6 132,6 336 42,8= 942,8 810,2

42 28,8 148,8 342 59,2 = 959,2 810,4
48 45,2 165,2 348 16 15,2 = 975,2 810,0

54 3 01,4 = 181,4 354 31,6= 991,6 810,2

60 17,6 197,6 360 47,7 = 1007,7 816,1

Mean,
1
810,41^

Since the intensities are reciprocally as the squares of the du-

rations of equal numbers of oscillations, I may assume any one

of these durations as unity, and express the other ones in parts

® Mr Hansteen is not wrong j
q" upon the mean of 11 durations.
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thereof. Thus, I assumed for unity the intensity correspond-

ing to the duration of 813",6 (to 300 vibrations), taking this to

be a minimum, because I found this intensity at an observation

which I made whilst there was an aurora borealis.

Let I be the intensity, and T the duration corresponding to

it.

Again, I' another intensity, and T' the duration correspond-

ing.

Then, I : I' = (T')* : ;
or I = I' (^) ; and as I have

assumed I' 1, and T 813",6, we have, I = ^ ^ ;

consequently, in the above example, I z= 1,0079.

In this way I have calculated for each a Table for the re-

duction of the mean durations, and corresponding intensities, of

which the following is an abstract

:

Mean
Dura-
tion.

Inten-

sity.

Mean
Dura-
tion.

Inten-

sity.

Mean
Dura-
tion.

Inten-

sity.

Mean
Dura-
tion.

Inten-

sity.

813,6 1,0000 811,0 1,0064 808 1,0139 805 1,0215

813,0 1,0015 810,0 1,0089 807 1,0164 804 1,0240

812,0 1,0039 809,0 1,0114 806 1,0189 803 1,0265

From the numerous observations which I have made in the

course of the year, I have calculated the following Table, which

will shew for each month a mean intensity corresponding to the

stated hour of the day.

Hour.] 8
j

10
I

12,
| I

6
i 9

I

10
I

Mean.

1819,
Dec. l,0,1931il,01902 1,01915 11,01966 1,01929 1,0173211,01912

1820,
Mar.

I I

I
I I

l,01095|i,0101 0il,01023'l,01136|l,011471,01113 1,01142 1,01063 1,01081

Hour of the day. 8 A.M. 10| 4 P. M. 7 104 Mean.

1820, April, 1,0.0717 1,00^25 1,00879 1,00966 1,00903 1,00818

May, 1,00582 1,00548 1,00819 1,00844 1,00740 1,00713

June, 1,00407 1,00397 1,00647 1,00700 1,00665 1,00563

July, 1,00277 1,00235 1,00461 1,00500 1,00548 1,00404

August, 1,00339 1,00335 1,00543 1,00570 1,00555 1,00468

September, 1,00560 ls00508 1,00708 1,00711 1,00715 1,00640

1

October, 1,00886 1,00800 1,00909 1,00953 1,00953 1,00900
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when the sun is in the tropics, or, perhaps more correctly, when

the earth is in its perihelion or aphelion. It is a minimum near

the equinoxes, or when the earth is at its mean distance from

the sun. The greatest daily variation is least in the winter,

and greatest in the summer. The greatest difference of the an-

nual variation is 0,0359.

Suppose I call the horizontal part of the magnetic force

= H, the whole force ” F, the magnetic inclination n ; then is

F = H X cos n. Hence it follows, that H may be variable,

although F be constant, allowing only the inclination to be va-

riable. From a series of observations which I made with an

inclinatorium (a dipping-needle) of Dollond’s, I found, that the

inclination during the summer is about 15' greater than what it

is in the winter, and in the forenoon about 4' or 5' greater than

what it is in the afternoon ; which agrees perfectly well with the

former observations.
'

I next made an experiment like that of October 1. continued

without interruption from noon till noon, during an aurora bo-

realis, which clearly proves the influence of this phenomenon of

weakening the magnetic force, and consequently shews the rela-

tion between magnetism and electricity.” Similar experiments

were made by the Professor, which prove that the magnetic in-

tensity is always weakened when the moon crosses the equator*

In the course of last year. Professor Hansteen spent a few

days in Copenhagen, and resided in the Round Tower. Here

he repeated his experiments, and found, to his surprise, that the

duration of 300 vibrations was not less than 836",57, although

he found it in a garden below only 719. Now, from Bugge’s

Ohservationes Jstronomic^e, it is known, that the walls of this

tower, which is 126 feet high, are 4 feet 4 inches thick ; and an-

other hollow cylinder of 4 feet 6 inches inner diameter is contained

within it, round which a walk of seven turnings leads to the top.

After several experiments below, which all gave 787" for the

mean duration, Hansteen returned to the tower, and found in the

highest part.of the tower the duration of300 oscillations=:842",37

1 turning below, - « - 836,57

2 turnings lower, got - - - 837,30

1 1 turning lower, - . _ 834,43

2 turnings lower, - - , 804,07

Down below, within doors, - - 813,00
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This attracted the attention of Professor Hansteen, and, after

having further extended his observations on this point, he obtain-

ed the general result, that at the
|

foot N of any vertical object SN', * 2

the cylinder oscillates quicker in

«, to the north end thereof, and

slower in h to the southward

thereof ; but on the contrary,

at the upper part S, it oscillates

quicker on the south side at d,
|

and slower on the north side at *

c. Hence, he draws the conclusion, that every vertical object,

of whatever material it is composed, has a magnetic south pole

above, and a north pole below.

Art. X.

—

On the Ancient Volcanoes ofAtwergne. By Charles

Daubenv, M. D. M. G. S. and Fellow of Magdelane Col-

lege, Oxford. In a Letter to Professor Jai^iesox.

Dear Sir,

In my former communication, I took notice of the Volcanic

Rocks found in the immediate neighbourhood of Clermont, all

of which, with the exception of a few mountain caps.^ composed

of basalt, which were mentioned in the close of my letter, ap-

peai’ed to me of post-diluvian origin, I shall next proceed to

another class of rocks, which, although probably belonging to

the same general head, seems, nevertheless, to present several

important differences.

The Mont d’Or range of Hills, which is the principal sub-

ject of the present paper^ must, I believe, be referred exclusive-

ly to the class of Ancient Volcanoes, inasmuch as they are found,

like the rocks on which they lie, at equal levels, on either side

of the valleys v/hich intersect them ; and, therefore, if we sup-

pose that they were once in a state of fluidity, a point which I

hope afterwards to be able to establish, evidently prior to the

formation of the latter. s
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These are the rocks which appear to me to supply the con-

necting link between what is called the Newest Floetz-Trap For-

mation of Werner, and the products of existing volcanoes ; for

those who have taken the trouble of perusing my former letter,

will perceive that the rocks therein described differ in so many

important points from the former, that we should hardly be jus-

tified in arguing from the one to the other. Should it, however,

appear that there is reason for concluding the chain of Mount

d’Or to be of volcanic origin, I know not how we can help ex-

tending the same inferences to many of the basalts of our own

and other countries, to which it seems to present such striking

and numerous analogies.

Two classes of volcanic rocks compose the chain of Mount

d’Or. On the summit of the great Table Land of which it

consists, is a basaltic formation, associated with a sort of trap

tuff or breccia and other rocks.

Underneath this is a porphyritic felspar-rock seen exposed in

the valleys, which has generally obtained the name of Tra^-

chyte.

Below all is seen the granite, which seems to constitute the

original substratum throughout the whole of this Province

;

the volcanic, and even the fresh water formation, hardly deser-

ving to be considered as parts of the crust of the earth, but be-

ing rather in some sense extraneous to its composition f*

We shall consider these rocks in succession, beginning with

the highest in the series.

1. The Basaltic Formation of Mont d’Or comprises several

rocks, differing from each ether much in appearance and exter-

nal characters.

The rock which has induced me to give this name to the

whole, is a compact and sonorous basalt, generally containing

* Although in general very averse to alterations in nomenclature, I cannot help

agreeing with Dr MacCulloch in the propriety of substituting the term “ Trap-

Breccia” for Trap-tuff, as the latter word is objectionable, not merely as inexpres-

sive of the true character of the rock, but as conveying an erroneous idea of it.

'

-f M. d’Aubuisson, in his late work on Geognosy, not unaptly compares the

Primitive Rocks to the skeleton of an animal, the Secondary to the muscular

parts, and the Volcanic to the parasitical animals that are produced upon its sur-

face.
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disseminated crystals of hornblende, having frequently an aci-

cular form, and sometimes a few of olivine. Associated with it

is a vesicular rock, to which the name of Lava may not impro-

perly be given, since the cavities which it contains possess no

appearance of having once beenJilled^ like those in the amygda-

loids of basaltic countries, and its general aspect obliges us to

refer it to the same class with the undisputed products of vol-

canoes now in activity. We meet also with scoriae, either in

detached fragments, or with portions of compact trap, the whole

cemented together by iron-clay, so as to constitute a species off

volcanic tuff. I found the order of superposition on a hill

which I examined near Lake Gery, a few miles from the village

called Les Bains de Mount dDr,” to be as follows

:

On the summit a thin bed of scoriae. Underneath, a tuffj

containing fragments of the more compact, united with the vesi-

cular variety of lava, but in some places in a state of such ex-

treme division, that the whole might be mistaken at a distance

for red sandstone. Beneath all was a very compact and crys-

talline basalt, made up of a confused assemblage of these acicu-

lar crystals of hornblende, crossing each other in all directions,

intermixed with felspar.

It would seem that this is the general order of superpo-

sition ; and the pressure of the vesicular matter above may pos-

sibly have contributed to give to the rock underneath the hard-

ness and consistency which it is found to possess.

Thus, we may observe in many of the recent volcanic pro-

ducts near Clermont, that the masses which lie underneath are

less vesicular than those near the surface, although I have noti-

ced in my former communication one fact which seems to mili-

tate against the universality of this remark. It is also true,

that I have found basalt among the mountains of Auvergne, un-

covered by any more porous rock ; but is it not probable, that

the same causes which excavated the valleys, and removed all

traces of the craters, which we must suppose to have once ex-

isted, should have in these instances swept away the upper strau

ta, which, from their looser and more vesicular structure, were

less able to oppose resistance ? May not this account for the oc-

currence of clinkstone, the least decomposable of trap-rocks,

chiefly on the summit of hills ; for this position seems hardly

3
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referable to any law in the original formation of the rocks of

which it forms a part, since we now and then meet with it un^

derneath other rocks

From the description we have given, it will be easily under-^

stood, that the subjacent rock, the trachyto, is only seen expo-

sed on the sides and in the bottom of the valleys, the great and

elevated Table Land, which composes the range of Mont d’Or,

and extends with little interruption into Cantal, having its up-

per strata composed of basalt, and the other rocks associated

with it; ,the scorified matter appearing to diminish in quantity,

in proportion as we recede from the loftiest part of the chains

That these strata are all volcanic, is pretty convincingly proved

by the vesicular structure of those which lie uppermost ; for it

seems impossible to assign a different origin to the basalt, and to

the scorified matter superimposed ^
;
yet it is difficult to fonn

an opinion in what direction this immense stream of lava can

have flown, or from what point it could have been ejected. ' I

noticed, indeed, one or two lakes, which gave me much the idea

of their having once been craters, the Lake Servieres in parti-

cular, to the north of the village of Les Bains, the sides of

which are composed like the Puy Pariou, near Clermont, of

•vesicular lava, and its form equally round and regular. Near it

is a little hillock, not exceeding 50 feet in height, of a conical

shape, consisting chiefly of the same materials.

Yet, if this was a crater, the situation of the country must

have greatly altered since the period at which it was in activity,

its height, although absolutely great, being relatively to that of

the rocks surrounding it, very inconsiderable. It lies, indeed,

in the midst of this great Table Land, if it may be so termed,

little, if at all, elevated above the general level.

S. The Trachytic Formation Is essentially composed of crys-

tals of glassy felspar, imbedded in a base of the same materials.

Its fracture is more commonly rough and earthy, but is not un-

frequently compact. In the latter state it is, that augite, mica,

• As in the Isle of Lamlash underneath sandstone.

•f M. d’Aubuisson has remarked at Pradelles, near Clermont, basalt incumbent

on a bed of scoria.
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and hornbiende, are most frequently found imbedded, whilst it

is the former variety which contains the finest and most regular

crystals of glassy felspar. It passes sometimes into pitchstone

porphyry as at the Vallee d’Enfer, at others into a kind of horn-

stone porphyry, as on the road to Murat, both near the village

where the baths are situated. It is frequently coloured red by

iron, and sometimes incloses flattened balls of clay-ironstone.

In its fissures and cavities are also found plates of specular iron-

ore, a substance which we have noticed as occurring among the

recent volcanoes near Clermont, and particularly at the Euy
de Dome.

The trachytic formation has also associated with it beds of

tuff, containing portions of scoriaceous and vesicular lava, as

well as of basalt, united generally by a felspar basis. To this

probably must be referred those singular beds occasionally seen

interstratified with the trachyte, which consist of an apparently

homogeneous rock, bearing a resemblance to tripoli, possessing

a rough earthy feel, and slaty fracture, generally grey, but some-

times of an ochreous yellow colour, from the intermixture of

oxide of iron. M. D’Aubuisson, in his late work on Geo-

gnosy, supposes, that these beds as well as the tuff, owe their

origin to the disintegration of the trachyte, and the subsequent

agglutination of the finely divided fragments into an uniform

mass. He states, that M. Beudant has found, that the Opals

of Hungary lie in a matrix constituted of this regenerated de-

scription of rock ; and some observations I have recorded in a

paper of mine, which was lately read before the Geological

Society, may contribute to render this fact somewhat more cre-

dible. To this formation of tuff we may probably also refer

those fragments of a breccia, containing sulphur and alumstone,

found in the Gorge d’Enfer, near the village of the Baths, in

the bed of the River Dordogne, which takes its rise in the

mountain above. Of this rock M. Cordier has published, in

the “ Annales des Mines,” a description as well as an analysis,

from both which he infers that it is analogous to the alumstone of

Tolfa, like which it yields, on exposure to heat and moisture,

numerous capillary crystals of alum. It has never been found

in situ, but it seems probable, that if the middle regions of the

l^ic de Sancy, above the spot to which it has been brought by
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the torrents, could be brought by the torrents, could be fully

explored, the beds of tuff which are there met with might be

found to contain it.

The following is the result of Cordier’s analysis, together

with that of the Tolfa aluminite by Klaproth and Vauquelin

;

the former at least has never, I believe, found its way into any

English scientific Journal.

Alumstone of Tolfa. Alumstone ofMont (VOr.

Alumine,

Vauquelin.

» 43.92

Klaproth.

19.50 Alumine,

Cordier,

31.80

Silex, 24.00 56.50 Silex, 28.40

Potash, - 3.08 4.00 Potash, 5.79

Sulphuric acid, 25.00 16.50 Sulphuric acid, 27.05

Water, - . 4.00 3.00 Water, 3.72

Loss, - 0.00 1.00 Protoxide of Iron, - - 1.44

100.00 100.00
Loss, 1.80

100.00

Near the village of the Baths, the trachyte is traversed by

several dikes of vesicular lava, which are connected above with

the basaltic formation. They occur in a deep ravine, which ap-

pears to have been made in the side of the valley wherein the

Baths are situated, by a waterfall, which is commonly called

the Grande Cascade de Mont d’Or,” although at the time I

visited it, its magnitude did not seem to entitle it to that dis-

tinction. Of these dikes, some might be supposed to have been

forced up from below, since their terminations are not visible,

but two others were distinctly seen ending in the trachyte. It

might be said, indeed, that the apparent termination of the

dikes in this instance proves nothing, as it is possible the vein

might have been continued in that portion of the rock which

has been removed by the excavation- of the valley ; and though

the vertical direction of the vein, with no apparent inclination out-

wards, does not favour that idea, I might nevertheless have admit-

ted it, had there been any evidence of dislocation or hardening in

the rock which is traversed by it. The absence, however, of any

alteration that I perceived, either in the position or in the ex-

ternal characters of that portion of the trachyte which lies con-

tiguous to the veins, leads me to suppose that the latter has

been formed from above out of the basaltic lava, which might

have insinuated itself, while in a liquid state, into cracks or

VOL. IV. NO. 8. APRIL 1821. u
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fissures in the trachyte below it, and not that they were the

rents through which the basalt was originally forced into the

spot which it now occupies.

Respecting the nature and origin of the traohytic formation,

many questions arise, which it will be found very difficult to solve.

That, it has been produced, or at least affected by the agency of

heat, appears evident from the scoriae and pumice with which it

is found associated, as well as from its analogy with the undis-

puted lavas of the Lipari Islands. But the nature of the ma-

terials from which it has been formed, and the manner by

which the action of fire has reduced these materials into the

state in which we now find them, is no less obscure than the

explanation of the process which has produced an analogous

rock found among the recent volcanoes near Clermont, namely,

the Domite of the Puy de Dome. Notwithstanding certain

differences in appearance existing between these two rocks, the

general resemblance is such, that we can hardly hesitate to re-

fer both to the same formation, and admit that the trachyte is

to. the ancient lavas what the domite is to the modern. Both

indeed appear to be products of the same mud volcanoes, which

have had such extensive operation in the New World, and in

the Old have produced the lavas of the Lipari Islands, and a

few of those in Italy.

At the same time, it must be confessed, that certain varieties

of trachyte bear the most striking resemblance to some of the

porphyries in Scotland, which are by no means generally ad-

mitted to be volcanic.

If the clinkstone of Mont d’Or should, as M. Daubuisson sup-

poses, be a modification of trachyte, I know not how we are to

help extending the same inference to -that of North Berwick

and Trapraine Law in East Lothian, nor can two rocks brought

from distant parts of the globe resemble each other more close-

ly than do certain varieties of the trachyte of Mont d’Or, and

the claystone-porphyry of Drumodoon in the Isle of Arran.

It is thus that we are brought to acknowledge the insufficiency

of our present data to determine many of the great questions

of geology, and that a little more extensive inforhiation makes

us doubt the truth of those opinions which we had previously

iixiagined to be the best established. Before, however, I quit
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this subject, I cannot help remarking the analogy which exists

generally between the rocks of Auvergne and those of the trap

formation in the North of Ireland. The basalt of the latter

country can scarcely be distinguished in external characters

from that of Mont d’Or, or at least differs from it much less

than one variety of that rock found in the same formation dif-

fers from another. It is indeed distinguished by the total ab-

sence of scorified matter; for I conceive it to be beyond ques-

tion, that the cinders found close to the bed of brown coal,

which lies in the midst of the basalt immediately above the

Causeway, are owing to some artificial fire ; and it differs like-

wise in the greater abundance of dikes cutting through, and

hardening in their vicinity the rocks on which the basaltic de-

posit in Ireland is incumbent, and the regular columnar ar-

rangement which it more frequently affects. But of these dif-

ferences you will not be disposed to lay much stress on any ex-

cept the first, and the natural inference from it seems to be,

that the basalt of the Giant’s Causeway has been formed at the

bottom of the then existing ocean, whereas in the case of that of

Mont d’Or, the necessary pressure was supplied by the masses

of scorified and cellular matter above it,—-a portion of which, as

I have already stated, may since have been removed by the

action of the elements, leaving the subjacent basalt partially un-

covered. The rarer occurrence of dikes and of columnar con-

cretions in the basalt of the Mont d’Or than in that of An-
trim, cannot be considered as of much weight towards deter-

mining the present question, especially as instances are not

wanting, even in the former country, of columnar basalt, al-

most as perfect and regular as we meet with elsewhere In-

deed, I am inclined to think, that the superior symmetry and

greater frequency of the basaltic columns in the north of Ire-

land, is attributable rather to the action of water along such an

extent of coast, in developing in a gradual manner the latent

structure of the mass, than to any original peculiarity in its

• In the Vivarais we meet with numerous instances of the most regularly

columnar basalt, which has evidently flowed from volcanoes, since the excavation

of the present valleys. See Favjas St Fond sur les Volcans des Vivarais.
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composition or the manner of its formation. At a cascade

near the village of the Baths of Mont d’Or, I observed some

very regular basaltic columns just where the escarpment of the

rock was touched by the falling spray, and nowhere else,—an

observation which, with some others tending to the same point,

I communicated to the Geological Society, iii a paper read be-

fore them last summer.

The analogy also of the trachytic formation with the por-

phyry of Sandy Brae in the same country, although it may not

hold good in ail points, is nevertheless such as to lead to many

interesting conclusions. Both present a correspondence in the

crystals of glassy felspar which enter so largely into their com-

position ; both pass into pitchstone-porphyry, and the trachyte of

Cantal even contains, like that of Sandy Brae, imbedded mas-

ses of opal.

They differ, indeed, inasmuch as the Irish porphyry abounds

in quartz,—a mineral so rare in the trachyte of France, that M.
Daubuisson says it is found only in one spot of Cantal ; but it

should be recollected that the absence of quartz may be con-

sidered an accidental circumstance, since M. Beudant has dis-

covered varieties which contain it abundantly in that porphyritic

formation of Hungary, which, from its general characters and

relations, he ranks with the trachytes of Auvergne. Whether

these varieties approach more nearly to the Sandy Brae por-

phyry, it will be for future travellers to determine *
; but, even

according to the present state of our knowledge, we cannot

help regarding the association of claystone-porphyry, containing

pitchstones and opal, with basalt, as tending to bring the rocks

of the Gianfs Causeway a step nearer the volcanic formations of

Auvergne.

3. The third or lowest of the formations found at Mont
d’Or is the Granite, which, concealed throughout the greater

* Since writing the above, I find, from the valuable work of Dr Boue on the

Geology of Scotland, recently published, that these varieties do in reality ap-

proach very near to the porphyry of Drumodoon in the Isle of Arran, (Ferfe

p. 295.) which h^ justly considers analogous to the rock of Sandy Brae in Ireland,

Vide p. 384.) I may therefore regard my conjecture as to the resemblance be-

tween the quartzous trachyte of Hungary and the Irish porphyry as confirmed.
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part of that range by the volcanic rocks superimposed, crops

out near the western extremity of the valley in which the Baths

are situated, at the village of Bourbeuli. It is small-granu-

lar, consisting of a white disintegrated felspar, white quartz

and black mica ; sometimes it is compact, but at others it has

passed into the state of kaolin. As there is nothing remark-

able in its appearance, I should hardly have thought it neces-

sary to notice it, except from the circumstance that the trachyte

superimposed has been supposed to be derived from it ; and if

I have succeeded in rendering it probable that the rock of the

Puy de Dome, Puy de Chopine, &c. mentioned in my former

letter, are granite, in various states of alteration, the same will

necessarily follow with regard to the trachyte. The singular

difference, indeed, between the composition of granite and

trachyte, the abundance of quartz in the one, the almost total

absence of it in the other, may appear to some hardly recon-

cilable with this opinion ; but as, I have remarked in my for-

mer letter, the silica of the quartz may, in the new compound

resulting from the fusion of the granite, have gone towards the

formation of the felspar,—a mineral which, according to the best

analyses, contains above 60 per cent, of the earth in question ;

and if we consider that the mica, which occurs in much smal-

ler proportion in the trachyte than it does in granite, falls short

of the felspar in the quantity of silex which it contains almost

as much as the quartz exceeds it,—our difficulty seems in a great

measure removed, as the absolute quantity of silica in either

rock does not perhaps materially differ.

In describing the rocks found at Mont d’Or, I have said

almost all that appears necessary respecting the trachyte of

Auvergne, for that of Cantal is distinguished chiefly by its more

compact form, and by the rarer occurrence in it of scorified

matter. The highest hills in Cantal are mostly capped with

porphyry-slate or phonolite^ a substance found also at Mont
d’Or, capping the trachyte at the rocks Sanadoire and Thui-

liere. The clinkstone in both instances is considered by Dau-

buisson as a modification of the trachyte,^ but to me it did not

appear to pass into that rock ; nor does this conclusion seem

warranted by its appearance, remarkably distinguished as it is

even at a distance, by its more harsh and rugged outline, de-
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rived from the very indestructible nature of the materials

which compose it. Hence the hills in Cantal are usually

covered towards their summits, owing to the presence of this

rockj with massive fragments of stone, of a greyish colour

and great hardness, whereas the trachyte underneath decom-

poses in a more rapid and uniform manner. Nor can there be

a greater contrast than between the luxuriance of some of the

valleys, as that of Teyzac, in which the substratum is of trachyte,

and the extreme barrenness of the higher parts, which are

composed of plionolite. The porphyry-slate, too, found on the

summit of the Plomb de Cantal, the highest mountain in that

district, bears a much closer analogy to basalt than to trachyte

;

and the circumstance of the clinkstone occupying the same re-

lative position in Cantal which the basalt does at Mont d’Or,

would lead us to infer that it is more allied to the latter forma-

tion than to trachyte. We have already alluded to the tuff,

which, at Mont d’Or, is found associated with trachyte. A simi^

lar rock occurs in much greater abundance throughout Cantal

;

it is there remarkably distinguished by the grotesque appear-

ances which it assumes, presenting to the eye a range of mural

precipices, broken into a number of fantastic shapes,—a circum-

stance very characteristic of rocks of this description, both here

and in the neighbourhood of the Puy en Velay.

It is only necessary to refer the reader to M. Faujas St

Fond’s description of the Rock of St Michael, near the latter

town, which stands isolated in the midst of the valley, and from

the small proportion which its diameter beat’s to its height, more

resembles some work of art than a production, or rather a

relic of nature. This and a projecting rock, almost equally ex-

traordinary in its appearance, which is found near the same

spot, and goes by the name of ‘‘ Le Rocher Rouge,” from the

red colour which its surface presents from decomposition, M.
Faujas seems to suppose to have been projected by some con-

vulsion of nature from the bowels of the earth ; and he even

refers in the latter instance to an appearance of dislocation in

the granite which encircles it, as giving countenance to this opi-

nion.

This circinnstance ought to render us cautious in deciding on

the reality of those alterations on the position of strata which
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philosophers are so fond of seizing upon as evidence of volcanic

action. I examined the spot myself, and was, I confess, struck

with the apparently broken condition of the contiguous gra-

nite, and yet it seems, upon cool consideration^ to be physically

impossible that a mass of rock of this shape and size should

have been propelled from the earth, and should have remained

for ages protruding, in the position in which we now find it.

I need only appeal to those who have visited the spot, or even

to such as have examined the plates of M. Faujas, in his large

work on the Vivarais, in support of this assertion.

Another instance of apparent change in the stratification of a

rock, as connected with a dike, occurred to me in the course of

my tour in Dantal, which, considering all the circumstances, it

might be rather bold to refer to the operation of a force acting

from below upwards. It occurs about a league from the town

of Aurillac, on the road to Murat, in the fresh water formation

which prevails over much of that part of Cantal, very different,

indeed, from that around Paris, if we regard its external cha-

racters, but identified with it by the shells which it contains.

This calcareous rock is traversed obliquely by a dike of a kind

of amygdaloidal wacke, containing in its cavities much green

earth, and inclosing fragments of various trap-rocks, as well as

of the limestone which it cuts through, and of the flinty nodules

which the latter contains. Just above the stratification of the

calcareous rock, it is remarkably changed from an horizontal to a

vertical direction
;

yet, on the other hand, we observe organic

remains in the limestone, even where it is in immediate contact

with the dike, and the latter nowise affected in point of hardness

or other circumstances. Nor does the aspect of the dike itself,

any more than that of the rock which contains it, favour the

idea, which its altered stratification naturally suggests.

In Cantal, the tuff is best displayed near the village of Tey-

zac, on the road from Aurillac to Murat, where the traveller

should establish his head-quarters at a very comfortable inn

which the place affords, as a convenient central position, from

whence he may examine the Plomb de Cantal, and most of

the interesting country in the Department. The tuff there, is

placed between two beds of trachyte, being found rather less

than half way on^ either side of the hills which bound the valley^,
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whilst the summit and the base alike consist of trachyte. It

dips gradually to the east ; so that about half a league from

Teyzac, on the road to Murat, it reaches the level of the road.

Different as the tuff appears from the trachyte which it accom-

panies, it will be found on examination, that the fragments of

which it consists are cemented always by a basis of the latter

rock, and that a passage from the one to the other proceeds by

imperceptible gradations. The fragments are in general a tra-

chyte of a more compact character than the paste which cements

it, but we also find basalt and cellular lava intermixed
;
and I

- remarked beds or veins of the same description of stone so much

resembling tripoli, which I have already noticed as occurring at

Mont d’Or. A little beyond Teyzac, near Vic en Carladez, I

saw an instance of an incurvation of its strata, like what happens

in the zones of an agate ; the layers of this rock being contorted

uniformly one to the other in the middle of the body of the tuff,

in a manner which reminded me of the natural arch of clay-

porphyry which I observed in Arran, and which may now be

seen figured in the Plates to Dr MacCulloch’s work on the

Western Islands ; and of a similar conformation of the sandstone

at a village near Edinburgh.

It is curious that the tuff* sometimes contains perfectly isola-

ted portions of a quartzy sandstone, which seem to bear no ana-

logy whatever to the other constituents of the rock ; and at Sa-

lers, where the fragments are in general so minute, that the

whole has much the appearance of a ferruginous sandstone, im-

pressions of leaves and branches of trees, often in no respect^ mi-

neralized, but reduced to an impalpable powder, by the ordina-

ry process of decay, are found contained in it. In other cases,

where the tree has wholly decayed, the hollow which it occupied

in the midst of the tuff still remains to indicate its having exist-

ed. These circumstances tend, in a still greater degree, to

identify the Trachyte Formation of Auvergne with the ordina-

ry products of mud volcanoes.

And here I may conclude what I have to say of the volcanic

rocks found in Auvergne, a country which deserves to be studied

by all who are anxious to arrive at an unbiassed decision respect-

ing the origin of a class of rocks which occupy no inconsider-

able portion of the earth’s surface. We are here enabled, as it
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were^ to observe a series of experiments which Nature herself

has instituted respecting the action of heat on solid bodies un-

der different circumstancesj the results of which, it is presumed,

are more likely to be conclusive than any which can be conduct-

ed in our laboratories, allowing every credit to the talent of the

individuals who conducted them ; and even admitting their im-

portance with reference to tlie point in question, as corroborato-

ry of what we may have observed on the great scale in coun-

tries like Auvergne. I am far, indeed, from having the pre-

sumption to suppose, that the facts recorded in this and the for-

mer letter, are sufficient to decide the question ; but my purpose

will be answered,should it contribute to excite some more accurate

and acute observer to go over the same ground that I have

done, convinced, that if ever the origin of the trap-rocks in our

own and other countries be fully cleared up, it will be owing in

a great measure to a due examination of the analogous forma-

tions in Mont d’Or and in Cantab

Before, however, I bring this letter to a close, there is one ob-

servation which may be hazarded, without entering too much
into theory, inasmuch as it seems immediately deducible, either

from the foregoing facts, or from others which, I apprehend, will

be pretty generally admitted. As there appears an almost un-

interrupted transition from lava to basalt, from basalt into green-

stone and sienite, from sienite into granite, and from granite in-

to sandstone ; and since it is evident, that the two extremes in

this apparently connected series must have originated from op-

posite causes, we are brought at length to admit, that similarity

of character in rocks is not sufficient to establish identity of ori-

gin ; and that the structure, position and connexions of a rock

on the great scale with those contiguous, must be taken into the

account in each particular case, before we decide, whether the

formation in question ought to be ranked among the products

of Fire or Water. There seems at least to be the same resem-

blance between certain varieties of sienite and greenstone, as any

which can subsist between the trap-rocks in the north of Ire-

land, and those which occur interstratified with sandstone and

calcareous beds onJ:he coast of Fife, near Edinburgh. Yet, how

many geologists scruple to admit the igneous origin of thej^r-

mevy from considering its connexion with granite, who, never-
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theless, feel themselves compelled to admit the trap-rocks above

mentioned as volcanic, from their analogy with those of the

Giant’s Causeway ! Even such as, with Dr MacCulloch, in-

clude granite among the products of Fire, or, even with my in-

genious friend Dr Boue, broadly assert that all rocks, at least as

far down as sandstone, which are not of mechanical origin, must

be referred to this agent, cannot but be puzzled at the resem-

blance subsisting between certain varieties of granite and of the

old red sandstone.

Since, therefore, it seems to follow, that Fire and Water, al-

though such opposite agents, have, in some instances, produced

effects nearly, if not altogether identical, I do not see that the

geologist who returns from Auvergne, persuaded that great

part at least of what has been called the Newest Floetz-Trap

Formation of Werner is of volcanic origin, ought to be accused

of inconsistency, if he still hesitates as to the real origin of those

rocks, which, if, in their external characters, they approach to the

latter, would seem, nevertheless, from their repeated alternations

with sandstone, and other strata of a similar description, to be

of Neptunian origin themselves **.

I had intended adding some remarks on the Fresh Water

Formation of Auvergne ; but as the present memoir has already

• Those of your readers who may recollect what I said in my former letter re-

specting the Puy Marmont, where trap-rocks which were assumed to be of igneous

origin are described as alternating with a fresh-water limestone, may object to the

present conclusion as inconsistent with the former statement. I have nowhere,

however, denied the possibility of an alternation of volcanic rocks with the pj’o-

ducts of aqueous deposition, the actual occurrence of which is indeed sufficiently

established, by the observations of those who have travelled in countries admitted

to be volcanic ; but, on the other hand, it will, I think, be allowed that the

probability of such an accident diminishes in the direct ratio of the number of such

•alternations, and, therefore, that those who do not go so far as to consider the sie-

siite and greenstone rocks of Primitive Districts as volcanic, and consequently see

nothing in the structure and composition of hornblende or augite rocks in general,

which stamps them as the Products of Fire, will regard such a succession of beds

as that which meets our eye on the Fife coast, from Kinghorn to Kirkcaldy, as

more probably referable to one agent, and that water, than to the alternate influ-

ence of two opposite forces, repeatedly giving wa,y, qs if by consent, one to the

other.
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swelled to such a size as I fear must have exhausted the patience

of many of your readers, must subscribe myself^

Very truly yours, C. Daubeny.

Magd. Coll, Oxfoed,

Aet. XI .—Observations on the Resistance of Fluids. By
William Watts, Esq. Communicated by the Author,

The effect of the deep immersion of bodies in water, still

remains a contested point in the theory of the resistance of

Fluids; and many persons are of opinion, that the resist-

ance increases with the depth, although the experiments of

Sir Isaac Newton, made with small globes formed of wax,

having lead inclosed in them, and made so light as to weigh

only a few grains in water, in order that they might descend

very slowly in this fluid, seem to prove that the resistance

is equal in every pojrt

;

for these globes having been let fall m
water

^

descended in the same manner as they would have de-

scended in a fluid in which the resistance was every where equal,

though, when they were near the bottom of the vessel, the com-

pression was many times greater than when they were near

the top.

This supposed increase of resistance at greater depths, is

even assumed as a principle by Mr Gordon^ in his Theory of

Naval Architecture ; but the grounds of this assumption do not

appear to be satisfactorily explained ; and this is not to be won-

dered at, if we consider that a competent knowledge of the mu-
tual actions of fluids on each other, is accessible only to those

who are intimately acquainted with all the refinements of the

modern analysis, and that, without this key, there is no admit-

tance into this department of the physico-mathematical sciences*

These observations, however, do not apply to the investiga-

tion of Don George Juan d’Ulloa, who, in his Examine
Maritimo^'" has attempted to consider the subject in a scientific

manner, and has given some important experiments, similar to
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those adduced by M. Bouger, in his Manoeuvre des Vais^

seaucc^'' but leading to very different conclusions.

According to this author, the resistance is in the sub-dupli-

cate ratio of the depth of immersion below the surface of the

water, and the simple ratio of the velocity of the resisted surface,

jointly

;

and my object in drawing up this paper, is to attempt

to prove, that there is nothing in this proposition inconsistent

with the generally received principle in experimental philosophy,

that the resistances are, very nearly, in the duplicate ratio of the

velocities; and, at the same time, to answer some objections

which have been urged against it by the writer of the article

Resistance” ofFluids in the Encyclopaedia Britannica.

In making this attempt, I have adopted the principles em-

ployed in the investigation of this problem by d’Ulloa, or rather

by M. Prony, in his ‘‘ Architecture Hydrauliquef section 868.

&c. ; but in order to render the investigation more clear and

obvious to readers in general, I have taken the liberty to de-

viate from his manner of treating it, because I am most decided-

ly unfriendly to the trite form of modern solutions ; and as I

consider the investigation, as given by M. Prony, to be defec-

tive, inasmuch as it appears, to me at least, to be left in an un-

finished state, I have attempted to complete it, in the best man-

ner I am able.

Let o be an elementary orifice, or portion of the surface of

the side of a vessel filled with water ; call the area of this small

surface 5, and let h be its depth below the horizontal surface of

the fluid. Let p be the actual pressure exerted on the surface

5, g the density of the fluid, and g the accelerating force of gra-

vity = the velocity acquired by a heavy body, during the first

second of its fall ; then, by the principles of Hydrostatics, the

pressure on the orifice o, when the fluid escapes into a vacuum,

will be

p=g%hh^ g^hh\

This value of p consists of the pressure which the ho-

rizontal surface of the fluid sustains ; and also of the pressure

g^hh^ which represents the weight of a volume of the fluid equal

to hh. If, therefore, we neglect the first part g%hli^ it is evi-

dent, that the pressure which the surface h sustains at the depth

li below the horizontal surface of the fluid, is equal to the weight
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of a prism of the fluid, whose base is equal to 5, and whose

height is equal to h : thus, when the fluid escapes into air, the

pressure at the orifice o, will be equal to g^hli only; because

the pressure g^hh\ which is transmitted to the surface 6, by the

intervention of the different strata of the fluid, is balanced by

an equal and opposite pressure of the atmosphere acting with-

out the orifice o. In this case, therefore, we have

P=gibh (1).

The same reasoning holds good, when we suppose that the

small surface o is immersed to the depth h below the upper

surface of a stagnant fluid, and moved through it with the ve-

locity V ; for when the velocity is very great, so that a perfect

vacuum is left behind the small surface o, we shall have

p = gghh ^ ;

but when the fluid does not escape into a perfect vacuum, or

any thing like it, but into a mixture of air and water, the pres-

sure at the depth Ji below the upper surface will be, nearly,

p z=: g^hh, as before.

I have been more particular on this head than I should other-

wise have been, with a view to meet an objection that has been

advanced against this part of the subject.

Now, it is well known, that when the pressure is the same at

the upper surface of the fluid and at the orifice o, or at the an-

terior and posterior surfaces of the base h, the water will flow

out with the velocity u = sj^gh ; whence we deduce = ^gK
and/i=~.

If we substitute this value uf li in the equation (1), we shall

have

Let us now suppose the elementary surface o to move with the

velocity v ; then the fluid would meet it either with the velocity

w -f- 1;, or u— V, according as it moves in the direction opposite

to that of the efiluent fluid
; or in the same direction with it

:

and, by substituting (tti vf instead of u in the preceding equa-

tion, we shall obtain



B18 Mr Watts’ Observations on the Resistance of Fluids.

P = l ih {u + vf
hnt p:=zgm, where represents the mass of matter actuated
by the force of gravity g ;

Therefore, m =: ^b 4)^
If, therefore, the small surface o be immersed to the depth h

below the upper surface of the water, and moved through it

with the velocity v, it will sustain on the one side the deadpres-

sure gb
j

-

is.

dp — (2).4 1 b^h X ....

This equation exhibits the ultimate sensible pressure, or

resistance ; or, which is all one, the element of the quantity

of motion communicated to the fluid in an unit of time

;

and therefore, differential of the

quantity of motion communicated to the fluid during the in-

stant d t.

Let M, therefore, be the mass of the body which the surface

h presents to the direct impulse of the fluid, and dv the instan-

taneous diminution of the velocity v, caused by the resistance of

the fluid, then, because the impulse of the resisting surface

causes it to lose a quantity of motion equal to that which it com-

municates, we shall have the equation.

Mdv — ^^bv X s/

bat the force

(3).

whence we conclude that the force opposed to the resistance, is

dv 4<ghv

Tt'~~W
That is to say, that the resistance is in the sub-duplicate ratio

of the depth immersion^ and the simple ratio of the velocity

(fthe_ resisted surface^ jointly.
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— ^
And since we are at liberty to suppose

is

have R = x
^•M

Thus, it appears, that the resistance II is in the duplicate

ratio of the velocity as it ought to he

;

and therefore, the vali-

dity of the proposition under consideration is completely esta-

blished.

The value of R in the two preceding equations, may be re-

duced to known measures by means of the equation v — gh \

for, by substituting this value of v in the equation (S), it be-

comes

^(b.^^gh 4} ^hh

M
but is the volume of a prism of the fluid whose base is

and whose height is 4^; and 4^6^ is the mass of fluid which

has the surface b for its base, and 4 times the height due to the

velocity v for its altitude ; therefore, by assuming M equal to

unity, the resistance R will be equal to the mass of a prism of
the fluids whose base is the area of the fluid vein^ and whose

height isfour times thefall productive of the eflluent velociiy..

This result corresponds with the formula given by Daniel,

Bernoulli, in the 2d volume of the Comment. Petropol. in.

the year 1727 ; although he afterwards calls this determination

in question in his subsequent theory of Hydrodynamics, as he

found that it gave a resistance four times greater than experl.

ment.

But however this may be, it nevertheless appears at least to

be confirmed by the experiments of d’Ulloa; for he found,^

that the resistance of a board one foot square, and immersed in

a stream, moving at the rate of two feet per second, was 15^

pounds avoirdupois,—a result very nearly corresponding with

that deduced from the preceding formula, which gives for rain--

water about 15^^5 lb. weight avoirdupois.

Notwithstanding, it is necessary to avow, that this resistance

greatly exceeds all the values given by other authors : it is in

fact more than double the resistance assigned by the members,

of the Academy of Sciences at Paris, whose determination is ge«
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nerally considered to be the most accurate of any yet given.

This great diversity in the values which different authors have

deduced from their experiments for the absolute resistance of

water, is very remarkable ; and it should induce philosophers to

exert their utmost efforts in endeavouring to detect any fallacy

that may have crept into the principles or reasonings by which

the result of the theory has been deduced ; and in multiplying

experiments, with a view to obviate the great disparity that still

exists in the absolute value of the resistance, as determined by

different authors. I am well aware that this cannot be accom-

plished, without incurring a considerable expence ; and it is this

consideration alme^ that deters me from making the attempt,

and not the difficulty of the undertaking ; for, however arduous

it may appear, I imagine it might be overcome by a steady per-

severance and attention.

It may not be irrelevant to remark here, that when water es-

capes from a vessel through a small orifice, perforated in one of

its sides, the effective discharge is only about 0,6^ of the theore->

tical, owing to the contraction of the fluid vein,—a circumstance

which has not been taken into the account in the preceding in-

vestigation : this reduction being made in the value of R, when

the mass M is assumed equal to unity, the resistance will he

found NEARLY ccjual to the mass of a prism of water^ whose

base is equal to b, the ai'ea of the fluid vein^ and whose height

is equal to twice thefall producing the ejfluent velocity.

It should also be remarked, that the result of the preceding

investigation is not rigorously exact, because a portion of the

fluid is thrown back on the sides of the plane surface, in conse-

quence of which, it is neither so much urged, nor so continually

impelled as before ; but notwithstanding this, it leads to an ap-

proximation, at which, however, we are obliged to stop, on ac-

count of the insuperable difficulties of the subject. This remark

is due to Francceiir. Nevertheless, this approximation is the li-

mit to which the real phenomena of the impulse and resistance

of fluids continually approach. When, therefore, the law by

wffiich the phenomena deviate from the theory, shall be once de-

determined, by a well chosen series of experiments, this ap-

proximate theory will become nearly as valuable as a true one ;

for the rules and practice of computation are established even

1
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beyond controversy ; and since the process of investigation is

allowed to be legitimate, we may employ it as a means for dis-

covering the imperfections of the theory ; for, instead of assign-

ing the motions by means of the supposed forces and the known

mechanism, we may, conversely, determine the forces by means

of this mechanism and the observed motions.

It appears, both from theory and experiment, that the im-

pulses and resistances are very nearly in the proportion of the

surfaces which bodies present to the direct action of fluids. In

fact, the Chevalier Boiida has found, that, with the same velocity,

the resistances increase somewhat more rapidly than the sur-

faces ; and he has remarked, that the deviation from the theory

increases with the surface. This is a most interesting circum-

stance, particularly with regard to the extensive surfaces of the

sails and hulls of ships ; and when taken in connection with the

eflective oblique impulse, which in acute angles is found to be

much greater than in the ratio of the square of the sines of the

angles of incidence, it will be found that it has the “ chief in-

fluence on all the particular modifications of the resistance of

fluids.” And as it is on these two circumstances that the whole

theory'of the construction and working of vessels, and the action

of water on our most important machines, depend, they certain-

ly merit the most particular and attentive consideration of our

naval constructors and civil engineers.

Having thus completed the investigation of this interesting

problem, I shall now proceed to answer some objections that

have been urged against it by the writer of the article Resist-

ance” ofFluids alluded to above.

1. The writer begins with stating, that there is nothing in

experimental philosophy more certain, than that the resistances

are very nearly in the duplicate ratio of the velocities, and that

he cannot conceive by what experiments the ingenious author

(d’Ulloa) has supported the conclusion which is contained in

the equation (2). The answer to this objection has already

been anticipated, as it has been proved, that if we assume

^h — this supposition will give, R = x ; and the

VOL. IV. NO. 8. APRIL 1821. X
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the author’s own experiments seem at least to support his con-

clusion.

2.

It has been objected, that there is an essential defect in the

investigation of the problem in question ; because, says the ob-

jector, the equation (S) exhibits no resistance in the case of a

liuid without weight, and because a theory of the resistance of

fluids should exhibit the retardation arising from inertia alone,

and should distinguish it from that arising from any other cause.

In combating this objection, I remark, that this essential de-

fect complained of above, is a mere nonentity

;

for the fact is,

that the equation in question does really exhibit a resistance,

even in the case of a fluid destitute of weight

;

because the va-

lue of the mass M is independent of the weight; and the same

is true of the difference of the two dead pressures, which diffe-

rence constitutes the equation (2), notwithstanding it involves

7 • ^
the quantity -

7=1
,
which is nothing more than the expression

of a ratio, that is, of an abstract quantity. Hence it follows,

that this equation does bond fide exhibit the retardation which

arises from inertia alone.

3. Another objection is, that while the equation (2) assigns

an ultimate sensible pressure, proportional, cateris paribus, to

the simple velocity, it assumes as a principle, that the pressure

p is as (u _+ vf. It will be sufficient to reply to this objection,

that the ultimate sensible resistance has already been proved to

be as the square (fithe velocity—a conclusion which is in unison

widi the principle assumed, namely, that the pressure p is pro-

portional to {u + vf.

4. As to the objection, that the equation (2) gives a false

measure of the statical pressures, which are affirmed to be

made up of the pressure of the incumbent water, which is mea-

sured by h, and the pressure of the atmosphere a constant quan-

tity, it is of noforce ; because it was never meant that it should

give the complete measure of the statical pressure, but only

the pressure of the incumbent water, which is measured by the

height h,—not even when the value of v is such that a perfect

vacuum is left behind the surface o,—a case which I believe
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never actually occurs, but which will be more particularly con-

sidered when we come to reply to the fifth objection.

5. The only other objection that deserves notice, is, that

whatever reason can be given for setting out with the principle

that the pressure on the little surface o, moving with the velo-

city v^ is equal to niakes it indispensably neces-

sary to take for the velocity not that with which water would

issue from a hole, whose depth under the surface is but the

velocity with which it will issue from a hole whose depth is

h -p 33 feet ; because this is the velocity with which it would

rush into the void left by the body, &c.

This objection is the most plausible of all, and seems, at the

first glance, to carry considerable weight with it ; but it is not

very difficult to shew that it is more specious than solid. When,

indeed, the velocity v is very great, and such that a perfect va-

cuum is formed behind the small surface o, in this extreme case

it must be admitted that the objection would be valid; but when

the velocity v is not very great, the surrounding fluid will press

in behind the surface o, and, in a great measure at least, balance

the anterior pressure which it sustains. In like manner, the

pressure of the incumbent atmosphere, both before and behind

the surface o, will nearly balance each other’s effects, and be

transmitted even to the surface o, by means of the intervention

of the different horizontal strata of the water ; so that when the

velocity v is not very great, the velocity u.^ with which the water

would issue from the orifice, at the depth below the upper sur-

face of the water, will be that which is due to the height h near-

ly, and not to that of A -f 33, as stated by the objector.

Thus have I been at some pains to inform the reader of my
reasons for adopting this theory of the resistance of fluids, not-

withstanding that it has been asserted by persons, to whose judg-

ment I pay the utmost deference, to be “ contrary to received

opinions, and to the most distinct experiments.”

Custom-House, Penzance,
May 1820.
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Art. XII.

—

Description and Use of a very Sensible Elec-

trometer^ for indicating the Kind of Electricity which is ap-

plied to it. By Professor Bohnenberger

i\.BOUT nine years ago, M. Behrens published the Description

of an Electrometer, which indicates the kind of electricity that

is presented to it“l* ; but it appears to have been forgotten, with

the dry electrical columns, which formed an essential part of

the apparatus. The Electrical Perpetual Motion of Zamboni

reminded me of this electrometer,' and I engaged M. Butzen-

geiger to execute one of them, which I shall proceed to de*-

scribe.

A cylindrical vessel of glass, about inches in diameter,

and high, has fitted to it a brass-cap, from which two small

dry electrical columns descend into the vessel, and are attached

to the cap by screws, so that the one has its positive and the

other its negative pole, making a slight projection above the

cap. Each column is composed of 400 discs of gold and silver

paper, glued together, and three lines in diameter, so as to fill

two tubes of varnished glass. Each of these tubes is terminated

below by a ring ofbrass, projecting a little, and rounded, which is

in electrical communication with the discs. When the brass-cap

is in its place, the columns descend vertically, and the lower ring

is I th of an inch distant from the bottom of the glass. The axes

of the columns are 1 inch and 7 lines distant, but may be

brought nearer one another. From the centre of the cap rises

a tube of glass, varnished within and without, and within the

tube is a brass-wire kept in the axis by a cork, but touching the

tube no where else. At the lower end of the brass-wire is sus-

pended a piece of gold leaf 2| inches long and 3 lines wide,

exactly in the middle of the interval betw^een the two columns,

and parallel to their axis, if they are accurately vertical. At
the upper end of the brass-wire is a small brass-ball, upon

which may be screwed one of the. discs of a condenser, as in

the electrometer of Volta. By this arrangement, the electrical

* Translated from the Bibliotkeque Universelle, November 1820, p. 163=.

f Annalen der Ph^sik, tom. xxiii. cap. 1.
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columns which Behrens had placed without the glass, which

defences the gold-leaf from the agitations of the air, are placed

within the glass, so that their position is not only better pre-

served, but they are defended so completely from moisture, dust,

&c. that they retain the same electrical intensity.

This electrometer is used in the following manner : The cap

of metal is put in communication with the ground by means of

a metallic wire, and by touching the brass-ball, any accidentai

electricity is discharged, which may belong to this part of the

apparatus. If one has a dry skin, the touch of the hnger k
not sufficient. As the gold-leaf is suspended between the

columns, at the level of the rings of metal which terminate

them, the one positively, and the other negatively, the gold-leaf

is attracted equally on both sides, and remains quietly in the

middle in its ordinary state ; but if, by means oi* the metallic

wire, we communicate to it the weakest degree of electricity,

the lower extremity of the gold-leaf is attracted by the ring,

which possesses an electricity opposite to that which is commu-

nicated. Having come in contact with this ring, it is successive-

ly repelled and attracted by the opposite ring. This oscillatory

motion continues till the gold-leaf attaches itself to one of the

eolumns, from which it may be easily detached by touching the

brass-wire, so as to dissipate its electricity, and by shaking the

instrument. In order to determine the nature of the electricity,

the upper poles of the two columns which project above the

brass-cap have the signs -f- and — upon them, and the electri-

city required is that which is indicated by the sign of the co-

lumn towards which the gold-leaf first moves, or which it first

touches, when the electricity is stronger.

By this electrometer, strong and weak degrees of electricity

may be equally well examined. In the first case, the electrified

body is made to approach slowly and at a distance the ball of

the electrometer, till the gold-leaf is put in motion towards one

of the columns. If, for example, we bring an excited stick of

sealing-wax to the distance of about three feet from the .ball, we

shall observe a motion of the gold-leaf towards the column mark-

ed — . If we bring it to a less distance, it will strike the column,

from which it may be easily detached, by bringing the wax still

nearer. In the second case, the electrified body must be moved
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much nearer the ball, and brought into contact with it, if ne-

cessary, till the gold-leaf is put in action. This degree of elec-

tricity is so weak, that it would be absolutely insensible in the

ordinary electrometer of Bennet.

When the electricity is still feebler, we may advantageously

employ a condenser adapted to the instrument. The eircular

plate, on the margin of which is screwed the ball of the electro-

meter replaces the cover of the condenser, and a plate or disc

furnished with a glass handle, and which is placed above the

first, represents the base. These plates are covered with a thin

coating of amber-varnish on the faces which are brought into

contact. If we wish to try a very weak electricity, we first

touch, in order to deprive it of its electricity, the inferior plate,

or the wire which carries the ball
; we then place above it the

other plate, and afterwards touch the lower plate or its wire,

with the body whose electricity we wish to examine, touching,

at the same time, the upper plate, in order to deprive it of its

electricity. The upper disc is then removed by its glass handle,

and we observe towards which of the two small columns the

gold-leaf is carried, and the sign marked upon this column will

indicate the kind of electricity. If, for example, we put in con-

tact with the lower surface of the lower plate of the condenser a

a small disc of zinc, about fths of an inch in diameter, and press

it against this plate, without touching the plate with the finger,

and if we touch at the same time the upper disc of the con-

denser, to deprive it of its electricity, and if we afterwards re-

move the disc of zinc on one side, and on the other side the

upper plate, we shall observe the gold-leaf approach the column

marked minus, A similar effect will be observed, if we put in

contact with the disc of the apparatus the metallic side of a

piece of silvered paper.

It will often be more convenient to put the body we wish to

examine in contact with the upper and moveable plate, and

touching the inferior plate, to deprive it of its electricity, pro-

ceeding in other respects as we have already described. The
electricity, however, which the instrument now indicates, will be

opposite to that which is communicated to the upper plate, be-

cause, by this method, the plate united to the instrument forms

the base of the condenser.
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If the body which we examine cannot be conveniently put in

immediate contact with the lower plate of the condenser, a com-

munication with it may be formed, by means of a metallic wire,

with an insulating handle, the rest of the o|>eration being the

same as before*

Aet. 'Xlll,—Observations on the Countries of Congo and

Loango as in 1790. By Mr Maxwjsll, Author of the Let-

ters to Mungo Paek, &c. &c. ^

Princesses of Cabenda.—^In the kingdom of Cabenda, or An-

joya, princesses of the royal blood rule with despotic sway, and are

to all appearance, devoid of that gentleness, which in other coun-

tries forms one of the brightest ornaments in the female character.

They are possessedoftheextraordinary privilege of compelling any

subject, under the rank of prince in his own right, to marry them,

and renounce wives and children for their sake. The richest mer-

chants are chiefly exposed to their rapacity. When the unhappy

individual thus promoted to honour has been stripped of his

wealth, and another victim to arbitrary power selected in his place,

he is permitted to return to private life ; with this consolation

however, that he is entitled bycourtesy to the appellation of Prince.

During his continuance in this splendid slavery, he must not, at

the peril of his life, be seen in company with any other woman.

The risk attaches equally to all women who may chance to come

in his way. To provide therefore as much as possible against

such casualties, he is always attended by a guard of honour, part

of which, when he is visiting, or on a journey, precedes him at

a considerable distance, beating the Chingonga, a double bell

(a bell at each extremity of a semicircular arch), the sound of

which is instantly recognised by females, who conceal them-

selves until the object of their terror is past. To complete

this monstrous picture of human weakness, these princesses,

in order to insure the success of the predatory excursions in

which they are not unfrequently engaged, stand upon an

elevated situation, and cause the army to pass in review be-

tween their legs. I know several merchants ennobled by an

* See this Journal, vol. iii. p. 102.
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alliance with these Amazons, of whose tyranny they complain

bitterly. Notwithstanding the manifest want of circumspec-

tion evinced in their own conduct, they exact the most scrupu-

lous decorum from their husbands towards women.

I am not aware that a similar custom prevails in the adjoining

province of Chimfooka, or in any other part of the coast between

Mayumba and the Congo.

Priests .—The Patriarch or High Priest, Boonzie, resides at

Maccatala. His spiritual jurisdiction is very extensive, and his

person is held so sacred, that no one, however high his rank,

presumes to approach, or even address him, when admitted to

his presence, until a sign is given, whereupon the obeisance paid

him approaches to adoration.

Every audience is accompanied by a present, valuable in pro-

portion to the wealth of the person suing for patronage or re-

dress ; but as Boonzie is believed incapable of taking a bribe,

he is solicited to inspect the present ; and those articles he ap-

proves qf, being tied loosely to the parcel, dropoff whilst the at-

tendants are retiring with it.

None of the princes, to a considerable distance from Maccata-

la, consider themselves safe under the patriarch’s displeasure.

There is therefore a constant resort to his residence ; and his

office thus becomes a source of much emolument.

The district of Maccatala is held sacred by all the neigh-

bouring nations, and happy do they esteem themselves who can

get the bodies of their departed friends deposited in that hal-

lowed ground ; an opportunity, of which those bordering on the

river, never fail to avail themselves. Canoes may be seen almost

every day at Embomma, going down the river to Maccatala with

dead bodies. They are always distinguished from other canoes,

by some particular mark of funeral solemnity. Voombi quenda

Maccatala! would the natives on board answer, when asked

where these canoes were going.

The present patriarch is about sixty years of age, a dignified

and venerable looking man, no way distinguished by his dress

from the other chiefs. He was the first person with whom, in

sailing up the river, I had an interview, and but for the sanctity

of whose character, (on which he laid great stress,) I had found

it no easy matter to bring the natives to a parley. Upon com-
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ing to anchor near Oyster Haven
5
we discovered Four people

upon Hope Island, and being desirous of a conference, I sent

the mate and four men in a small boat, provided with trinkets,

to distribute amongst them. The natives, as we could perceive

from the ship with our glasses, awaited unmoved, the approach

of the boat, until the sail was furled and exchanged for the oars ;

then, with great precipitation, they took a canoe upon their

shoulders, and carrying it across the island, launched it, and

paddled in the utmost haste to Maccatala. The following day

at noon, a canoe being observed hovering along the north shore,

I proceeded towards it in the small boat, but as we approached,

it slowly retreated to the entrance of a small creek. Our pacific

appearance at length induced it to wait for us. A man stood

on the prow, speaking vociferously, and with much gesticulation.

This was Boonzie himself.—He made a long harangue, in which

he took care to make himself known ; and concluded by saying,

that if I offered him any injury, Enzambi Empoongu would

punish me. A present of beads, cloth, and brandy, dispelled

his fears, and in return, he gave me a fine goat, and a bunch of

plantains ; and requested that his son, Chimpola, might accom-

pany me on board.

Maccatala abounds in beautiful and magnificent sylvan

scenery, and is altogether a happy rural scene of various

view.” The villages are built in the open cultivated spaces,

with which the woods are interspersed ; and are surrounded by

plantations of cassava, Indian corn, plantains, peas, tobacco, &c.

.
In one of these pleasing solitudes, resides Chinganga Boonzie,

an inferior member of the priesthood.

Ordeal Trial.—^When any one is falsely accused of an atro-

cious crime, he can only prove his innocence by passing, unharm-

ed, the ordeal trial of Cassah. This consists in swallowing a

certain quantity of the cassah, which is administered by a person

called Granga Emcassah. Upon a day appointed, the accused

makes his appearance, and on demanding to drink the cassah,

the Ganga administers it in presence of a great concourse of

people, who, arranging themselves in a circle around him, await

with eagerness the effect of the poison. If it causes great sick-

ness and stupefaction, he is pronounced guilty ; but if it does

not, or if it produces vomiting, he is immediately declared inno-
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cent, presented with a mark of distinction upon the spot, and is

ever after thought worthy of unreserved confidence. The at-

testation of his innocence is merely a piece of calabash shell,

about the size of a dollar, painted white, and fastened, by means
of a string embracing the circumference of' the head, to the right

temple. My friend. Captain J. V. Aubinais of Nantz, witnes-

sed one of these trials : it was that of a woman accused of infide-

lity to her husband. The moment she began to sicken and

stagger, the spectators burst into the circle and dispatched her

with their knives and daggers, first cutting off her breasts. Such

a custom is too savage to enlarge upon ; but it appears evident

to me, that the fate of the unfortunate individual is determined

beforehand, according to his wealth or power, and that when he

does escape with impunity, some less deleterious drug must have

been substituted for the cassah. This poison is prepared from

the bark of a tree ; its colour is a bright red ; and the fracture

of the bark presents a resinous appearance.

Palm Tree .—The palm is the most valuable tree that grows

in Africa. Besides wine, it yields a sweet nutritive oil ; with

its leaves the natives thatch their houses; and with the small

wiry threads that hang from its branches, they string their mu-
sical instruments ; not to mention many other useful purposes

it serves. It sometimes attains the height of 120 feet
; but the

stem, considering its great length, is slender. The branches fall off

annually, and leave knobs like those of a cabbage stalk.

The natives in this part of Africa are extravagantly fond of

palm wine, which is very pleasant to the taste when first drawn

from the tree ; but until it has undergone fermentation they sel-

dom drink it : then, akhough not so agreeable to an European

palate, they relish it more highly; perhaps from the inebriating

quality it has acquired.

The wine is obtained by making an incision in the tender

head of the tree, and collecting it in a calabash, into which it is

conveyed by means of a small splinter of wood, communicating

with the incision. The mouth of the calabash is lightly cover-

ed with dry grass, to keep off the swarms of flies and wasps. It

is then left until such time as, from experience, it is known to be

nearly full ; when a man again ascends the tree with empty ves-

sels at his belt, to replace the full ones, which he brings down
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in the same manner. This, notwithstanding the height of the

tree, is easily accomplished. The climber provides himself with

a tough woodbine hoop, the circumference of which embraces

the tree and his body, but with so much space intervening,

as permits him to lean back at ai'ms-length from the tree,

thus enabling him to hx his feet firmly against the knobs. In

this way, by jerking the hoop upwards, he ascends very quick-

ly-

The wine is always extracted from the male tree ; the female,

which bears the nuts, being too valuable to use in that way.

The nut is nearly of the size and figure of the walnut. Each

tree produces three or four bunches, which are sometimes so

large that a single cluster ,has been known to weigh above 100

pounds.

(To he continued,)

Art. XIV .—On the Method offinding the Dip or Depressicni

of the Horizmi. By Adam Anderson, Esq. A. M.

F. B. S. E.

rp
^ ... .HE altitude of a heavenly object, as it is obtained by ob-

servation, being an arch of a vertical circle intercepted between

the object and the apparent horizon, it is evident that this arch

must be greater as the eye of the observer is raised above the

plane of the horizon. Let A, Plate VI. Fig. 4. be any place

on the surface of the earth, b AB the sensible horizon of that

place. A' a point directly vertical to A, and 5'A'B' the corre-

sponding horizontal plane ; then C being the centre of the earth,

if O be an object at a great distance, the angle B'A'O, will not

differ sensibly from the angle BAO, the apparent altitude at

A ; but at A' the apparent altitude will not be the angle B'A'O.

but the angle OA'E, which differs from the former by the angle

B'AE. This difference, which varies with the altitude of the

observer, is called the Dip of the horizon, and is equal to the

angle at the centre ACE. We shall compute the magnitude of

it for a particular altitude in feet, and then give a general ex-

pression, by which it may be determined with sufficient accuracy

in all other cases.
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Let r denote the radius of the earth, corresponding to the

mean parallel of 45°, in which case it is 20972190 feet; then,

if h be the height of the observer, in feet, above the surface of

the ocean, and t the tangent at the point A'.

# = VDA'xAA' = V ^ ^ ^

But if the arch AE, which, from what we have shewn, must

measure the dip, be represented by D, then, from the well known

expression for an arch, in terms of its tangent,

D ^ 5 4“ ^ —

5

If t be expressed in terms of the radius, considered as unity,

then h must be divided by 20972190, by which means it will

become a very small fraction, and it will be quite unnecessary to

retain more than two terms of the above series. We shall thus

have t— and

1+^}.
This expression will give the dip in minutes, if it be multi-

plied by 3437.75, the number of minutes equal to the radius,

when the circumference is 360°
; but before it can be used for

practical purposes, it must be corrected for atmospherical refrac-

tion. At present it is sufficient to state, that, according to La
Place and De Lambre, the effect of refraction, in the ordinary

condition of the atmosphere, is to increase angles of elevation

observed near the surface of the earth, j § o intercepted

terrestrial arch between the object and the place of the observer.

Hence the angle AA^E must be multiplied by igf to reduce it

to its proper magnitude divested of refraction. We thus ob-

tain

D = S4S7.75 X 2 A + |
1 + |

For elevations not exceeding 400 feet, it will be sufficiently

coiTect to give this expression the form

D =: 3183 V^XT^^r even D = 3183 V 2 h.

Thus if A= 25 feet, then h = ^—- = -OOGOOliggOS.
20972iy0

And D= 31 83 V 0000023841 = 3183 x 00154 = 4' -9.

D=(2A + A^)^+|

orD = ^2A + /t2

I
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It appears by the approximated expression, D = 3183 V 2

that the dip for different elevations above the level of the sea, is

nearly proportional to the square root of the height ; and since

we have found it 4'.9 for ^5 feet, we obtain for any other height

in feet H,

D V H = V H nearly.
o

Hence the dip in minutes is very nearly equal to the square root of

the altitude infeet. This method of finding the dip, the simplest,

we believe, that has yet been given, will seldom differ in result

above four or five seconds from the most rigid calculation, and,

considering the changeable nature of the height of the obseiver

at sea, may be regarded as sufficiently correct for all practical

purposes. We deduce from ti the following practical rule for the

calculation of the dip : Take half the logarithm of the height of

the eye of the observer in feet, and it will be the logarithm of

the dip in minutes.

Example.—What is the dip of the horizon for an observa-

tion taken at the height of 45 feet above the ocean ?

Log. 45 = 1.65321

I of which is *82660 = Log. of 6*7.

Hence the Dip is 6'.7, or 6'.42".

The relation deduced in the preceding investigation, is one

of the few coincidences among the objects of science, which are

readily impressed on the mind, by their singularity and simplicity.

Those who are acquainted with the allowance for the depression

of the earth'^s surface below the tangent at a particular point, will

at once recognize a similarity in point of simplicity between the

above expression for dip, and the usual correction for curvature,

in conducting the operations of levelling. In that case, the tan-

gent line, or the direction indicated by an accurate level, is ele-

vated above the true level, by a quantity expressed in feet,

which is obtained by taking two-thirds of the square of the dis-

tance in miles. The relation between the height of the eye and

the dip is still more curious, and not less simple ; but the sin-

gularity of the coincidence, in the two cases, is the more remark-

able, as they both depend on the particular magnitude of the

earth, and the accidental length of the English foot.
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Aet. XV.—Oti certain remarlmhle Instances of deviation

from NewtoisPs Scale in the Tints developed by Crystals

with one Axis of Double Refraction^ on exposure to Polari-

zed Light. By J. F. W. Heeschel, A. M. F.B. S. Lond.

& Edin. and of the Came. Phil. Soc. ^

JL HE discovery of crystals which possess Two axes of double

refraction, which we owe to Dr Brewster, is, perhaps, the great-

est step which has been made in Physical Optics since the disco-

very of double refraction itself by Bartholin, and its reference

to an axis by Huygens. It has opened new views on the

structure of crystals, and will, in all prc^ability, be the means

of leading us to a more intimate knowledge of the nature and

laws of those forces, by which the ultimate particles of matter

act on light and on each other. When we reflect on the situa-

tion of these axes in different crystallized media, we cannot fail

to be struck by the variety of the angles they include, and of

the positions they hold, with respect to the prominent lines or

axes of symmetry of the primitive molecules, and the question

immediately suggests itself, What are the circumstances which

determine their position in the interior of a crystal ?

It seems to have been all along taken for granted, that what-

ever these circumstances may be, the nature of the ray must at

least be a matter of indifference ; in other words, that a red and

a violet ray similarly polarized, and incident in the same ''direc-

tion on the same point of a doubly refracting surface, will either

both undergo, or both not undergo, a separation into two pencils,

without any distinction arising from the place of the ray in the

prismatic spectrum. Were this the case, the two axes would be

fixed lines within the primitive form, absolutely determined by

the nature of the body, as much so as the lines which bound

the primitive form itself, and any attempt to substitute for

them hypothetical axes, coinciding with remarkable lines in

the latter figure, however ingeniously devised, must be re-

garded as mere speculation. The fact, however, is other-

* From the Memoirs of the Cambridge Philosophical Society, vol. i.y which

will soon be published. This paper was read on the 1st May 1820.

2
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wise. In a paper recently presented to the Royal Society, I

have shewn that the axes of double refraction in one and the

same crystal differ in their position according to the colour of the

intromitted ray, a violet ray being separated into two pencils,

when incident in the same direction in which a red one would

be refracted singly. This remarkable fact, which is almost uni-

versal in crystals with two axes, places the question in a very

different light. It appears that the nature of the ray, as well as

that of the medium, has its share in determining the position

of the axes, and that the intensity of the action of the medium

on the ray is one of the elements involved in this problem.

Now, it is hardly possible to conceive the neutral axis of a crys-

tal otherwise than as a position of equilibrium, or direction in

which the axis of translation of a luminous molecule (if such

exist) must be placed, that certain forces may act in opposition,

and balance one another ; but since forces which balance will

likewise counteract each other when increased or diminished all

in the same ratio, it follows that the partial or elementary

forces so held in equilibrium do not observe the law of propor-

tionality, when the colour of the incident ray varies. If we sup-

pose, then, with Dr Brewster, that these partial forces emanate

from certain fixed axes coincident with remarkable lines in the

primitive form, it will follow that each separate axis has a pecu-

liar specific law, which regulates the intensity of its action on the

differently coloured rays, and that each axis, supposing the

others not to interfere with it, would exhibit separately a set of

circular rings, of which the tints would manifest a more or less

marked deviation from the Newtonian Scale of Colours, as dis-

played by their uncrystallized laminae.
^

This view of the subject will be remarkably supported by the

facts about to be described, by which it will appear, that among

crystals with one axis only, there exists the greatest, I might al-

most say the most capricious diversity in this respect, and that

probably no two crystals, either with one or two axes, have the

same scale of action, or polarize the differently coloured rays

with an energy varying according to the same law precisely.

To this it may be objected, that from the result of a most ela-

borate examination of the colours exhibited by sulphate of lime,

rock-crystal, and mica, M. Biot has concluded that they follow
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in their action on coloured light, precisely the order and pro-

portions stated in the Table of Newton, for the colours of thin

plates of air. This coincidence is certainly extremely remark-

able, supposing it rigorously exact *
; and antecedent to further

experience, would appear to authorise the conclusion, that the

proportional lengths of the periods performed by differently co-

loured rays within crystallized bodies, depend essentially on the

nature of the rays themselves, and not at all on the interior con-

stitution of the crystal. Indeed, in a case very analogous, M.
Biot himself has attributed great and decisive weight to a pre-

sumption resting on the very same grounds. I allude to his

Memoir on the Rotatory Phenomena exhibited by rock-crystal,

and certain liquids, where having observed that, in the former

^ubstance, the rotatory velocities impressed on the planes of po-

larization of differently coloured rays, are inversely as the squares

of the lengths of their fits ; he argues, that this relation being

independent of any datum involving the peculiar constitution

of rock-crystal, ought to be the general law for all other sub-

stances which possess the rotatory property* “ Ou pourrait con-

siderer d’abord que la rotation dans le cristal de roche s’etant

trouvee reciproque aux carres des longueurs des acces des divers

rayons simples, cette loi se presente cornme une propriete des

rayons memes, et non comme une resultat dependant de la na-

ture des corps qui agissent sur eux. Ou doit done s’attendre,

d’apres cette remarque, que la meme loi subsistera dans toutes

les substances, comme on y voit se maintenir les rapports des ac-

ces memes dont la seul longueur absolue varie.”

However convincing this line of argument may appear, and

however exactly supported by experiment in the case of the ro-

tatory phenomena, its conclusions are not verified in that of the

polarized rings, to which it nevertheless applies with as much

or greater force, as in the other instance ; and this may serve to

shew how very cautious we ought to be in our attempts to ge-

neralise antecedently to experience in this branch of optical sci-

ence. In the paper above alluded to, I have demonstrated that

• M. Biot’s conclusion was deduced principally from sulphate of lime ; but

even in this substance the tints are not those of Newton’s Scale. Round the result-

ant axes the tints are of a very peculiar nature, as I shall have occasion to shew

in a separate Memoir on this subject.—D. B.

2
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this law of proportionality admits of exceptions ; and to the in-

stances there adduced, I have now to add other still more re-

markable ones, which, if I mistake not, afford abundant proof

that it has no foundation whatever in the nature of light. In-

deed, it may be observed, that the last sentence in the passage

just quoted, is sufiicient to destroy, in a great measure, the force

of the argument in the former part of it : for, since Newton has

demonstrated, that for rays of a given colour, the lengths of

the fits in different media are proportional to the sines of refrac^

tion corresponding to a given angle of incidence out of a va-

cuum, and since the more recent discovery of the different dis-

persive powers of substances has proved that media differ very

considerably in the proportion of these sines for the different

rays of the spectrum, it follows that the proportional lengths of

the fits must differ in every different medium. Hence will arise

a difference in the scale of colours which thin laminse of diffe-

rent media should exhibit ; and though we may certainly fix on

one (that exhibited by a vacuum for instance) as a standard, and.

call it the Newtonian Scale, yet this, though convenient, is ne-

vertheless in some degree arbitrary, as we know not the nature

of the media, with which what we call a vacuum may be filled,

nor their action on light. Nor is this cause of deviation so small

as to be safely neglected in all cases. In oil of cassia, the diffe-

rence in the refractions of red and violet rays amounts to no less

than of the whole refraction, and the colours exhibited by

thin or thick plates of this liquid should therefore deviate very

sensibly from those in air or in vacuo. Various solids, too, as

chromate of lead, realgar, &c. could they be obtained by any

means, in sufficiently thin leaves, ought to exhibit a scale of co-

lour differing altogether from that of Newton.

The very remarkable succession of colours exhibited by that

variety of the Fish-eye stone (Apophyllite), which possesses a

single axis of double refraction, has been noticed by Dr Brewster,

and since shewn in my paper already alluded to, to indicate an

action on polarized light, very nearly the same for all the co-

lours, being equal upon the red and indigo-blue rays, a little

greater for the yellow and green, and a little less for the violet,,

being the only instance yet adduced in the whole circle of optw

VOL. IV. NO. 8. APllIL 1821 . Y
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cal phenomena of a maximum taking place between the extreme

limits of the spectrum. I was led by this to conceive the pos-

sible existence of bodies, in which the law of proportional action

should be so far subverted, as to render the periods performed

by a red ray, within their substances, actually shorter than those

passed through by a violet one ; but certainly did not expect to

find my conjecture almost immediately verified in the striking

manner I am now to detail, and on the very substance which

first gave rise to it.

By the kindness of my friend Mr Lowry, (to whose liberality

in rendering his invaluable collection accessible to scientific exa-

mination, I have every reason to bear honourable testimony,) I

was provided with a very large, and indeed splendid crystal of

Fish-eye stone, which, though not very transparent, owing to air

included between its laminae, was yet sufficiently so to exhi- .

bit the rings of one axis with perfect distinctness, especially af-

ter a few days'* immersion in oil of turpentine. The character

of these rings was, however, altogether different from that of the

rings exhibited in the ordinary variety ; their tints, instead of be-

ing alternately white and black, with a little intermediate sha-

ding of lilac and greenish-yellow, as described by Dr Brewster,

being those of the following Table, in which the colour of the

extraordinary pencil only is given.

TABLE I.

2st Order. Black, ruddy or yellowish-white, while, feint hlue, violet.

2d Order, Indifferent pink, orange-yellow, dilute imperfect green, blue, purple.

3d Order. Good pink, orange-yellow, tolerable green, blue, purple.

4th Order. Fine pink, yellow, green, light blue, indifferent purple.

5th Order. Rich pink, yellow, bhiish-green, indifferent purple.

6th Orden Pink, pale yellow, pale green,

'J'th Order. Pink, whitish, pale green.

8th Order. Pale pink, whitish, pale green.

9th Order.. Ditto, ditto.

10th Order. Very pale pink, very pale green.

11th Order. Extremely pale pink, extremely pale green,

12th Order. Scarcely perceptible pink and green.

In this series, the less refrangible rays evidently perform their

periods with greater rapidity than those of the opposite end of

the spectrum, but the number of alternations is still pretty con-
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siderable, and indicates a nearer approach to equality between

the extreme red and violet than in the Newtonian Scale. Struck

by this circumstance, a passage in a letter of M. Biot, dated Oc-

tober 21. 1819, now occurred to my recollection, in which, speak-

ing of the conclusion I had arrived at by observations on ho-

mogeneous light in the ordinary variety of this mineral, he says,

“ Si vous etes bien assure de cette anomalie, je desirerai beaucoup

que vous voulussiez bien essayer si elle se soutient a toutes les

epaisseures, ou si elle eprouve quelque variation avec la lon-

gueur du trajet que fait le rayon a travers la substance cristal-

lisee. Je serais extremement curieux de savoir lequel de ces

deux cas a lieu.'”

To this surmise of a variation in the proportional lengths of

the periods depending on the thickness of the plate, or the

length of the path traversed within the crystal, all my previous

observations had certainly enabled me to answer decidedly in the

negative. But so singular a deviation from what I had before

observed, led me to suppose that there might be something in

this observation deserving a minuter examination, and I resol-

ved to sacrifice this specimen to the inquiry. The result, as will

be seen, by a most accidental coincidence, actually verified the

suggestion of that acute philosopher, though in a way which

he certainly never could have contemplated.

The crystal is represented in Plate VII. Fig. 1. It was

about I inch in its greatest breadth, and 0.27 inches in thickness,

being a portion of a right prism, the plane angle (5 a c) of

whose base was about 96^. The sides were striated longitudi-

nally, and appeared to have been encased with a thin and

highly polished exterior coat, of which a small portion was still

adhering *. The structure was perfectly lamellar, the lamina

being parallel to the base of the prism. On examining it more

narrowly, a remarkable flaw was perceived commencing atf and

running along parallel to the laminae. On this 1 "set the

edge of a knife, and succeeded without difficulty, by a smart

blow, in cleanly separating the two portions. The little irregu-

larities in their surface being ground away, and a good polish

communicated to them, their thicknesses were taken by the

* The specimen, as I learn from Mr Lowry, was brought from Utbe in Swe-

den, and was attached to a mass of oxidulous iron.

Y 2
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sphaerometer, and found respectively 165900 and 94499 miL
lionths of an inch. On examining them separately in polarized

light, I was now much astonished to find the rings exhibited by

the two portions, though both circular, yet differing altogether

in their characters. Those in the thicker portion were in every

respect precisely analogous in the scale of their tints, to those of

that variety with one axis, which seems to form the central por-

tion and upper lamina of Dr Brewster’s Tesselite^ and of which

I need not here particularise the succession of colours, as it is

given at full length in my paper above alluded to. On the

other hand, the rings in the thinner portion exhibited a com-

plete inversion of the Newtonian Scale, the red rays being more

energetically acted upon than the violet, and that to so extraor-

dinary a degree, that the whole prismatic spectrum was display-

ed in the very first ring.

To obtain a sufficient range of incidence, this plate was inclo-

sed in olive oil, in a proper apparatus for measuring the inclinar.

lion, and being exposed to polarized light, (the plane of inci-

dence 45® inclined to that of primitive polarization,) the succes-

sion of tints, and their corresponding angles of incidence were

as in the following Table, in which the angles are deduced from

two observations of the same tint on opposite sides of the axis.

The measures of length in this and the subsequent pages are in

millionths of an inch, for the sake of placing in evidence their

proportion to the lengths of the fits of easy transmission and

reflexion.

Table II.

—

Second variety ofApophyllite in olive oil. Index

ofrefraction 1 .0497. Thichness of the plate— 94499-

Incidence. Ordinary Pencil. Extraordinary Pencil.

0® O' White. Black.

White. Sombre orange-red.

White. Pretty good orange.

Very light blue. Good orange-yellow.

Sky-blue. Fine orange-yellow.

Fine deep indigo^ Fine light yellow.

23 35 Rich dark purple. Pale yellow.

Fine crimson. Light greenish-yellow.

2r 11' Fine pink. Fine light green.

28 48 Pink, somewhat inclining to brick- Good bluish-green {maximum of

red. contrast).

Light pink, inclining to orange. Blue, rather greenish.

Pale pink yellow. Dirty and sombre blue.

33 2 Yellowish-white. Dull, indifferent purple.
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Table II.

—

Continued.

Incidence. Ordinary Pencil. Extraordinary Pencil.

Light yellow green. Good pink.

36° 48' Good bluish-green. Good pink inclining to brick-red.

Dull blue green. Orange pink.

Very dull blue green. Yellow pink.

39 41 Pale purple, almost white. Pale yellow, almost white.

4r 35' Pink, inclining to brick-red. Bluish-green, rather pale.

Yellow pink. Dull pale blue.

43 55 White. Very dilute purple.

46° 3T' Pale blue green,. Pale pipk.

White. White.

50° 2
' Very pale pink. Very pale blue.

White. White.

Beyond this inclination, the colours are no longer distinguish-

able. The whole series indicates a separation of the colours

much more considerable than in the Scale of Newton ; but to

examine the variation of the polarizing energy for the several

simple colours more minutely, we must have recourse to homo-

geneous light. The requisite measures were taken with every

precaution in very fine sunshine, and though, owing to the im-

perfections of the specimen, they do not pretend to great preci-

sion, the resulting numbers can scarcely be erroneous to the ex-

tent of or of their own value. I think it necessary to

premise this, as the law of action indicated by the following

Table of the results is so very surprising and unexpected, that

it was not without scrupulous examination I could persuade

myself that no enormous oversight had been committed. The
first column expresses the colour of the incident ray, the second

the length of the shortest period of alternate polarization it is

capable of performing within the crystal, computed by M. Biot’s

formula, in which t represents the thickness of

the plate, & the angle an intromitted ray njakes with the axis

(supposed perpendicular to the surface), n the number of pe-

riods and parts of a period it executes during its passage through

the plate, or the order of the ring to wfiich it is referred at its

egress, and I the length of a period performed by the same ray,

supposed to traverse the crystal at right angles to its axis, or

the minimum length above mentioned. The third column con-?
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tains the value of which measures the polarizing energy of

the crystal on that particular ray ; the last the number of obser-

vations employed in computing the values in the preceding.

Table III. Representing the Laze ofAction of the

Second Variety of Apophyllite^ on the differently

coloured Rays of the Spectrum.

Name of Colour. Value of h ^ 1000000
Value of ^

•
Number of

Observations.

Extreme red. 20213 49.475 20
Mean orange. 25465 39.270 20

yellow. S0374 32.923 20
green. 38057 26.277 20
i)lue. 93904 10.649 10
indigo. 250000 -f 4.000 — •

—

Indigo violet. 250000 -f 4.708— —
Mean violet. 45992 21.143 2

Extreme violet. 35043 28.536 13

By this Table we see that the action of the crystal decreases

rapidly, but regularly enough, from the extreme red to the blue

rays, when it sinks all on a sudden, and throughout the whole

extent of the indigo and first portions of the violet is so small,

that I was unable to obtain a measure even of the first ring at

its maximum.^ within the range of incidence my apparatus would

admit. It then increases again, more suddenly. than it fell, and

for the extreme violet has a value intermediate between those

for the yellow and green. If we construct a curve r oygh iv,

Plate VII. Fig. 14. whose abscissas AR, AO, &c. are recipro-

cally proportional to the lengths of the Newtonian fits, and draw-

ing the line Ar B at an angle of 45° with A V, take the ordinates

R r, O o, &c. every where proportional to the value of

in this Table, this curve will represent the action of this variety

of apophyllite on the whole spectrum, while r B represents^that

of a crystal whose tints follow the Scale of Newton.

This is in perfect agreement with the succession of tints gi-

ven above. If we cast our eye over it, a deficiency of the indigo

rays is perceived in all the scale of the extraordinary pencil, no

pure or rich blue occurring throughout its whole extent. In the

ordinary pencil, on the other hand, the excess of indigo appears
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immediately in the rich tints of indigo, purple and crimson,

which occur in the first order. The yellow rays, too, afford us

a numerical verification of the number assigned to them. The
maonima and minima of these coincide, as Newton has observed,

with the most luminous, and obscurest parts of the rings, which

is a necessary consequence of their great illuminating power.

Now these occur at the incidences 23° 35', 33° 2', and 39* 41'

respectively; and if we compute the angles of refraction (^) cor-

responding to these, and take n successively 1, |, the formu^

la already employed gives

by the first maximum - - I ~ 20269

by the first minimum --/=?: 29822

by the second maximum - I — 29370

I =1 29487 Mean.

'which differs from the result in the third Table by less than

of its value.

The absolute polarizing powers of the two portions into which

the crystal was divided, differed no less remarkably than the

characters of their tints. In the thicker plate, by a mean of 20

careful observations made by the interposition of a certain stand-

ard red glass, on the ring of the third order at its minimum^ (in

which the evanescence of the extraordinary pencil was complete,)

I found 37° 3' for its apparent semi-diameter in air ; and hence

we find 6= 23° 7', = 3, t
— 165900, which substituted give

z= 9269 ; = 107.886,
V

and, (as is sufficiently evident from the scale of tints in this por^

tion,) the value of Z is nearly the same for all the other colours.

Now it is well worthy of observation, that this value coincides

almost precisely with the number similarly determined for the

variety examined in my paper above alluded to, which I have ’

there found to 9281. The difference is httle more than

of the whole, and so exact an agreement could hardly have

been expected even in plates detached from the same specimen.

This circumstance, together with the identity in the scale of

tints exhibited by the two substances, establishes not only their

exact similarity as individuals, but, what is of much more im-,

portance in this case, the definite nature of the variety itself

;
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and at the same time proves that in detaching the two portions

from one another, no part of the second variety remained adhe-

ring to the first, as it must have become sensible by enfeebling

the polarising power, if not by altering the tints.

(To he cmcluded in next Number.)

'Art, XVI, the Antiseptic Power of the Pyrolignous Acid

upon Fresh Meat^ subjected to a Sea Voyage and a Hot Cli-

mate, By J. Stanley, M, D. In a Letter to Dr Brewster.

As I am not aware that any experiments have as yet been

published, wherein meat preserved by means of the pyrolignous

acid was subjected to the test of a sea voyage and a hot climate,

I have taken the liberty of sending you an account of the follow-

ing trial, if you deem it worth your notice.

Having previously made several experiments with the above

named acid, the results of which were favourable, on the 6th of

October 1819, I prepared two pieces of fresh meat (beef) with

tlie purified acid, applying it lightly over their surfaces by

means of a small brush. After hanging up in my kitchen till

the 12th of November following, I gave one of the specimens to

the captain of a vessel bound for the West Indies, with direc-

tions tp observe and note any change that might take place du^*

ring his voyage, and to bring it back to me on the return of his

ship to port. In the month of October 1820 he restored me
the specimen. He had examined it several times on the voyage

out, and during his stay of some months at the Island of To-

bago, as did several gentlemen resident there, but no perceptible

change could be detected. On comparing it with the specimen

kept at home, I could observe no sensible difference in their ap-

pearance. On the 21st December following, I caused both to

be thoroughly boiled, and, when served up, they wpre declared

by several gentlemen who tasted them with me, to be perfectly

fresh and sweet, and, Avith the addition of salt and vegetables, a

palatable and wholesome dish.

- The above experiment I think fully proves the antiseptic

powers of the pyrolignous acid, my specimens having been pre-

served for the space of fqurteen months, and one of them sub-
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jected to a long sea voyage, and the action of a West India cli-

mate, with success.

I have, for the purpose of veiifying the foregoing experiment,

again prepared two specimens, the one mutton and the other

beef, and sent them out to the same island, with similar direc-

tions, and I make no doubt of the result being equally satisfac-

tory. I remain, &c. J* Stanley,

Whitehaven, Feh. 7. 18^1.

Art. XVII.

—

Notice of the Voyage q/* Edward Barnsfield^

Master of Ms Majestfs Ship Androrr^achey to New South

Shetland

.A-BOUt a twelvemonth ago, an English merchant brig, in

performing a voyage to this port, made what they supposed to

be land, several degrees to the southward of Cape Horn, and in

a situation in which it is positively asserted that no land can ex-

ist. From the difference in opinion of those on board the ves-

sel, and, from some other circumstances, little credit was attach-

ed to it at that time ; but the master being fully convinced that

what had been seen was actually land, determined to put it beyond

a doubt, should he come round again. He accordingly made the

land again last October, and having sailed along it for some con-

siderable distance, he returned about the beginning of December

to this port, and laid before the Naval Commander in Chief here,

such charts and views, as induced him to hire the same brig op

account of Government, to complete the discovery. The com-

mand of the expedition was given to Mr Edward Barnsfield,

master of H. M. S. Andromache, with three midshipmen from

the same ship, to assist him in his nautical researches; and as it

was deemed necessary to send a medical officer, I went as a vo-

lunteer on the occasion. We sailed from Valparaiso on the 20th

of December 1819, but did not arrive on cruising ground till

the 16th of January 1820, having been almost constantly ha-

rassed with baffling winds and calms till we arrived in a high

southern latitude. On that day, however, we had the good

^ See this Journal^ vol. HI. p. 367, particularly p, 374. and Plate XII. of that

volume. ' .
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fortune to discover the land to the south-eastward, extending on

both bows as far as the eye oould reach. At a distance, its li-

mits could scarcely be distinguished from the light white clouds

which floated on the tops of the mountains. Upon a nearer ap-

proach, however, every object became distinct. The whole line

of coast appeared high, bold, and rugged ; rising abruptly from

the sea in perpendicular snowy cliffs, except here and there

where the naked face of a barren black rock shewed itself

amongst them. In the interior, the land, or rather the snow,

sloped gradually and gently upwards into high hills, which ap-

peared to be situated some miles from the sea. No attempt was

made to land here, as the weather became rather threatening,

and a dense fog came on, which soon shut every thing from our

view at more than a hundred yards distance. A boat had been

sent away in the mean time to try for anchorage ; but they

found the coast completely surrounded by dangerous sunken

rocks, and the bottom so foul, and the water so deep, that it

was not thought prudent to go nearer the shore in the brig, es-

pecially as it was exposed to almost every wind. The boat

brought off some seals and penguins which had been §hot among

the rocks ; but they reported them to be the only animated ob-

jects they had discovered. The latitude of this part of the coast

was found to be 62° 26' S. and its longitude to be 60° 54' W.
(See Vol. III. of this Journal, Plate XII. Fig. 2.)

Three days after this, we discovered and anchored in an

extensive bay, about two degrees farther to the eastward,

where we were enabled to land, and examine the country.

Words can scarcely be found to describe its barrenness and

sterility. Only one small spot of land was discovered on which

a landing could be effected upon the Main, every other part

of the bay being bounded by the same inaccessible cliffs which

we had met with before. We landed on a shingle beach,

on which there was a heavy surf beating, and from which

a small stream of fresh-water ran into the sea. Nothing was to

be seen but the rugged surface of barren rocks, upon which my-

riads of sea-fowls had laid their eggs, and which they were then

batching. These birds were so little accustomed to the sight of

any other animal, that, so far from being intimidated by our

approach, they even disputed our landing, and we were obliged
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forcibly to open a passage for ourselves^ through them. They
consisted principally of four species of the penguin ; with alba-

trosses;, gulls, pintadoes, shags, searswallows, and a bird about

the size and shape of the common pigeon, and of a milk-white

plumage, the only species we met with that was not vreb-

footed. We also fell in with a number of the animals described

in Lord Anson’s voyage as the Sea-Lion, and said by him to be

so plentiful at Juan Fernandez, many of which we killed. Seals

were also pretty numerous ; but though we walked some dis-

tance into the country, we could observe no trace either of inha-

bitants, or of any terrestrial animal. It would be impossible,

indeed, for any but beasts of prey to subsist here, as we met

with no sort of vegetation except here and there sm.all patches

of stunted grass growing upon the surface of the thick coat of

dung which the sea-fowls left in the crevices of the rocks, and a

species of moss, which occasionally we met with adhering to the

rocks themselves. In short, we traced the land nine or ten de-

grees east and west, and about three degrees north and south,

and found its general appearance always the same, high, moun-

tainous, barren, and universally covered with snow, except where

the rugged summits of a black rock appeared through it, re-

sembling a small island in the midst of the ocean ; but from the

lateness of the season, and the almost constant fogs in which we
were enveloped, we could not ascertain whether it formed part

of a continent, or was only a group of islands. If it is insular,

there must be some of an immense extent, as we found a gulf

nearly 150 miles in depth, out of which we had some difficulty

in finding our way back again.

The discovery of this land must be of great interest in a geo-

graphical point of view, and its importance to the commercial

interests of our country, must be evident from the very great

numbers of whales with which we were daily surrounded ; and

the multitudes of the finest fur-seals and sea-lions which we met

both at sea and on every point of the coast, or adjacent rocky

islands, on which we were able to land. The fur of the former

is the finest and longest I have ever seen ; and from their ha-

ving now become scarce in every other part of these seas, and

the great demand for them both in Europe and India, they

will, I have no doubt, become, as^ soon as the discovery is made
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public, a favourite speculation amongst our merchants. The
oil procured from the sea-lion is, I am told, nearly equal in value

to that of the spermaceti whale. And the great number of

whales we saw every where near the land, must also bo an im-

portant thing to our merchants, as they have lately been said to

be very scarce to the northward.

We left the coast on the st of March, and arrived at this

place on the 14th of April, having touched at Juan Fernandes

for refreshment.

H. M. S. Slaney, 1

VALPAEAlso, May 1820. )

Aet. XVIII.—Observations on the Diurnal Variation of the

Needlefrom 1775 to 1780, at Zwanenhurg in Holland.

The following very valuable table of the diurnal variation of

the magnetic needle, at Zwanenburg in Holland, has been

obligingly communicated to me by Colonel Beaufoy, who received

it from our learned correspondent Mr Charles Bumker, Direct

tor of the Nautical Academy of Hamburgh. We are not ac^

quainted either"with the name of the observer, or with the nature

of the apparatus by which the variation was determined ; but we

shall be able, in a subsequent Number, to comipunic^te this in-,

formation to our readers. D. B.

Year. Jan. Feb. Mar. April. May. June. July. Aug. Sept. Oct. Nov. Dec.

1775, O o Morn. 21°39 21°38 2r29 21°33

1776, 2i!38 2L36 2L38 22.3 22.3 22°.0 22J 2L57 21.28 21.17 21.9 21.40

1777, 21.37 21.48 21.45 21.51 21.49 22.19 21.54 22.6 22.30 22.40 22.18 21.54

1778, 22.1 21.45 21.48 21.54 22.17 23.2 23.2 22.59 23.4 22.53 22.32 22.40

1779, 22.42 22.11 22.14 22.47 22.39 22.35 22.34 22.42 22.39 22.42 22.42 22.41

1780, 22.33 22.31 22.33 22.37 22.32 22,33 22.33 22.24 22.33 22.35 22,37 22.36

1775,

1776, 21.39 21.37 21.47 22.12 22.9

Noon.
22.5 22.6 22.6

21.43

21.38

21.43

21.24

21.30

21.18

21.37

21.44

1777, 21.41 21.54 21.50 21.54 21.53 22.23 21.57 22.11 22.32 22.41 22.19 21.58

1778, 22.3 21.47 21.50 21.58 22.20 23:2 2S.3 23.00 23.5 22.53 22.33 22.37

1779, 22.46 23.13 23.13 22.49 ^2.39 22.35 22.35 22.43 22.40 22.43 22.43 22.40

1780, 22.33 22.32 22.35 22.37 22.32 22.34 22.34 22.24 22.34 22.36 22.38 22.37

1775,

1776, 21.37 21.35 21.40 22.6 22.8

Even.

22.4 22.3 22.1

21.39

21.32

21.41

21.19

21.27

21.10

21.35

21.42

1777, 21.38 21.47 21.44 21.52 21.50 22.41 21.55 ‘22.10 22.30 22.38 22.17 21.56

1778, 22.00 21.45 21.47 21.55 22.19 2^.0 23.1 22.59 22.51 23.3 22.32 22.36

1779, 22.45 23.12 23.11 22.48 22.38 22.34 22.33 22.41 22.39 22.42 22.42 22.39

1780, 22.31 22.30 22.34| 22.37| 22.32 22.34 22.33/ 22.23 22.33 22.34 22.36 22.35
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Art. XIX .—Notice regarding the Working and Polishing

of Granite In India. By Alexander Kennedy, M. D.

F. R. S. Edin. Communicated by tke Author

HE following observations have been suggested by the very

excellent paper upon the Temples of Thebes, lately read by Co-

lonel Straton in this Society. In that paper, he had occasion to

mention the very high polish still retained by the granite sta-

tues, columns, and other remains of Egyptian antiquity ; and in

illustration of the great hardness of the material of which these

are formed, he noticed incidentally the difficulty which had

been found in operating upon one of these granite statues now in

the British Museum, and the number of tools which had been

broken in the process of replacing one of its arms.

That the arts, as well as the religion of the Hindoos, were

originally derived from the Egyptians, seems not to admit of

any doubt ; and among the arts now practised by the Hindoos,

that of working and polishing granite, has, in all probability,

undergone no change from the period of its first introduction

among them. Most probably, therefore, the processes may be

the very same as those by which the materials of the stupen-

dous temples of Egypt were prepared and finished ; and as the

subject thus acquires an additional degree both of curiosity and

interest, I shall subjoin some notices of the manner in which I

have seen the hardest granite cut and polished by Hindoo work-

men.

The only tools which they employ, are a small steel chisel

and an iron mallet. The chisel is short, probably not longer

than twice the breadth of the small hands which work with it •(*.

I think it most probable that each of these chisels may be form-

ed of one of the short bars of Berar wootz, described by Dr
Heyne in his Tracts on India ; but this is merely conjecture.

The chisel tapers to a round point like that of a drawing pencil

;

and this I believe to be the only shape ever given to the points

of their chisels.

• Read before the Royal Society Feb, 19. 1821.

•j* The snjallness of the handle of the Hindoo sword has often been lemarked.
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The mallet, I have said, is of iron. It is somewhat longer

than the chisel : its weight cannot exceed a few pounds. The
Jiead, set on at right angles to the handle, may be from two to

three inches long. It has only one striking face, in this respect

resembling the hammer by which the bell of a clock is struck.

The striking face is formed into a pretty deep hollow, which is

lined with lead, no doubt to deaden the blow, when these two

instruments come in contact.

With two such simple tools, to detach the most massy granite

column from its native bed to have formed, fashioned, and

scarped the granite rock which forms the tremendous fortress of

Dowlatabad *[', and to have excavated the wonderful caverns at

Ellora, are instances both of the incredible patience and perse-

verance of the Hindoo, and of the simple and apparently inade-

quate means by which he accomplishes the most difficult under-

takings ; for it seems by no means probable that the Hindoo

stone-cutters ever worked with any other tools. Accordingly,

the traces of the pointed chisel, are at this day as fresh upon the

rock of the very ancient fortress of Dowlatabad, as when first

cut. Are not traces of the pointed chisel to be seen upon the

granite antiquities of Egypt ?

Having by these two instruments only, brought the stone to a

smooth surface, it next undergoes the dressing with water, in

the manner usual with masons. It now only remains to apply

the black shining polish, which is done as follows.

A block of granite, of considerable size, is rudely fashioned into

the shape of the end of a large pestle. The lower face of this is

hollowed out into a cavity, and this is filled with a mass composed

of pounded corundum-stone, mixed with melted bees-wax. This

block is moved by means of two sticks, or pieces of bamboo,

placed-one on each side of its neck, and bound together by-

cords, twisted and tightened by sticks. The weight of the

• An obelisk of a single granite stone, the shaft of which, as I am credibly in-

formed, is seventy-hve feet in length, was erected a few years ago in the neigh-

bourhood of Seringapatam, to the memory of the late Josiah Webbe, Esq. It was

quarried in that neighbourhood, and the whole work executed by Hindoo work-

men.

Sec a very correct Plate of it in Captain Fitzclarence’s Travels.

3
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whole is as much as two workmen can easily manage. They

seat themselves upon, or close to the stone they are to polish,

and, by moving the block backwards and forwards between

them, the polish is given by the friction of the mass of wax and

corundum.

Granite finished in this way, is the most common material of

which the tomb-stones of princes and great men in India are con-

structed. As a beautiful glossy black, it is scarcely if at all in-

ferior to the finest black marble ; and, referring both to ancient

Indian monuments and to the observations of Colonel Straton,

it would appear that the polish thus given to granite, may be

said to be as imperishable, as the material itself to which it is ap-

plied.

I had an opportunity of making these observations while en-

gaged in erecting a granite monument, ornamented with black

pilasters. The workmen succeeded most perfectly in giving the

black polish to the granite, in the manner I have described.

* In the end of the year 1794, 1 had an opportunity of visiting the aneient city

of Warankul, and of seeing a granite gateway, standing within the bounds of the

palace, the fine black polish of which appeared to have lost nothing of its original

lustre. It was almost the only remains of the royal residence, and we were told

had been originally one of four similar gates which led into a court in the interior

of the palace. The other three had been removed for the sake of the materials.

This beautiful gateway deserves also to be mentioned for the very durable manner

in which it was constructed. The stones were fitted to each other most accurately,

so that the joinings were as close as those of a modern marble chimney-piece ; and

as no mortar, nor cement of any kind, had been employed, it seemed perfectly se-

cure, both against the attacks of vegetation and the influences of the weather. But

for these circumstances, it could not have escaped being attacked by the seeds of

the banyan-tree, and would probably have been entirely subverted long before the

time of my seeing it. On the contrary, it seemed quite secure from the attacks of

this irresistible enemy of Indian architecture, and was in every respect so perfectly

fresh, that, unless by the application, of external force, it seemed to be capable of

lasting for ever.

According to Colonel Wilkes, the city of Warankul was founded A. D. 1067,

and captured by the Delhi Patans in 1323, when the dynasty was subverted. The
gateway in question could therefore scarcely have been less than 500 years old, and
might probably have been considerably older.
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AiiT. XX .—Account ofthe Native Hydrate of Magnesia, dis-

covered by Dr Hibbert in Shetland. By David Brewster,
LL.D., F.R.S. Lond. & Sec. R. S. Edin.f

The Native Hydrate of Magnesia was first discovered and

ranked as a separate mineral by the late Dr Bruce of New
York. It was found only at Hoboken in New Jersey, tra-

versing serpentine in all directions, in veins of from a few lines

to two inches in thickness. Its specific gravity was 2.13, and

it yielded, upon analysis, 70 parts of pure magnesia, and 30 of

water “[.

In the year 1813, I received some fragments of this rare mi-

neral from our late eminent countryman Dr John Murray, and

though it exhibited no traces of a crystalline structure, I found

it to be a regularly crystallised mineral, with One axis of double

refraction perpendicular to the laminae The connection be-

tween the primitive form of minerals and their number of axes

of double refraction, which I observed at a subsequent period,

enabled me to determine that the native hydrate of magnesia

belonged either to the Rhombolddl or the Pyramidal system

of Mohs.

In this state of our information respecting native magnesia. Dr
Hibbert, (who has distinguished himself bv his excellent mine-

ralogical survey of Shetland, and augmented our national re-

sources by the discovery of chromate of iron in large quantities),

put into my hands a mineral from Shetland, which had been

considered by mineralogists SL^White Talc, but which he was per-

suaded differed materially in the nature of its ingredients from

that substance. In consequence of being familiar with the Ho-

boken magnesia, I considered the Shetland specimen as the

same mineral, and I put this opinion beyond a doubt, by esta-

blishing the identity of their optical properties, and also by a

chemical examination of the two substances.

Mineralogtcal Character .—The structure of native hydrate

of magnesia is distinctly lamellar. The laminae sometimes di-

* From the Transactions of the Royal Society of Edinburgh^ vol. ix, p, 239,

*f-
See Bruce’s American Mineralogical Journal^ vol, i. p, 26.—

30*

*

X See FUL Trans. 1814, p. 213, and 1818, p. 211.

3
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verge from k central line, and frequently occur in groups, with

the laminas of one group inclined to those of another, like the

masses of mica in granite.

The colour of the laminae is white, and a slight tinge of

green is sometimes observed, when we look upon their edges.

They are perfectly transparent when separate ; but I have no-

ticed • in specimens exposed to the weather, a dull and white

opacity, which had been induced by the separation of the mine-

ral into a greater number of minute lamina. This white part

has the same relation to the transparent part as Albin has to

Apophyllite^ (see Edm. Phil. Journal^ voi. i. p. 5.) and, as hap-

pens with this mineral, the disintegration follows the crystalline

structure of the body. One specimen of this kind exhibited a

six-sided prism, the interior of which was undecomposed, while

all the external part had a white opacity.

The Native Hydrate of Magnesia scratches Talcy from which

it may be easily distinguished, as the former marks white paper

with a silvery powder, whereas the latter gives only a polished

line, and leaves none of its own substance. Its hardness seems

to be 1.5.

In several specimens I have observed a distinct crystalline

strupture in the form of the regular hexahedral prism. The
pyramidal form being therefore excluded, it will belong to the

system of Mohs.

Its specific gravity is 2.336. It adheres very slightly to the

tongue ; and it will constitute a new Genus of the 5th Order,

or that of Mica, in the 2d Class of Mohs’ System, unless the or-

der of Talc-Mica be modified to receive it.

Locality.—Dr Hibbert found this substance, in 1817, at Swi-

haness, in Unst, one of the Shetland Isles, traversing serpen-

tine in all directions, being mixed with the magnesian carbonate

of lime, and forming veins from half an inch to six or eight inches

broad.

Chemical Character.-—Llydccdie of Magnesia dissolves entirely

in muriatic, nitric, and dilute sulphuric acids ; and I obtained

from its solutions in muriatic and sulphuric acids, the deliques-

cent salt of Muriate of Magnesia and regular crystals of Sul-

pliate of Magnesia. On some occasions a very slight elferves-

VOL. IV. ^^O. 8. APRIL 1821. 55
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fence takes place ; but this no doubt arises from adhering

particles of carbonate of lime, or from a small quantity of car-

bonic acid, which may have been absorbed by exposure to the

atmosphere.

The following analysis of this mineral has been made by Dr
Fyfe, since the preceding account of it was drawn up

Magnesia, - - 69.75

Water, - - 30.25

100.00

a result which differs only a quarter of a per cent from that of

Dr Bruce of New York.

Optical Structure.—The Native Magnesia has One axis of

double refraction perpendicular to the laminae, and exhibits the

single system of coloured rings, traversed by a black cross. The
character of its action is Positive^ like that of Quartz^ and the

tints which it polarises are different from those of Newton’s scale,

resembling somewhat those which surround the resultant axes of

Selenite
-f*.

This mineral is not phosphorescent by heat.

Distinctive Character.—The Hydrate of Magnesia is distin-

guished from Talc^ by its having One axis of double refraction,

while Talc has Two axes ;—by its lower specific gravity, and

greater hardness ;—by its marking paper with a polished line,

in place of a silvery one, as already noticed ; and by its solubi-

lity in acids. It is distinguished from the Common Mica with

two axes, by the elasticity of the latter, as well as by its

two axes ; and it is equally distinguished from the less flexible

Mica of Kariat of Greenland^ and from other Micas that have

only one axis, by that axis being positive in the Magnesia and

negative in the Mica., and also by the character of the tints with

which the axis is encircled.

It is distinguished from Selenite.^ by its having one axis of

double refraction perpendicular to the laminas, whereas Selenite

* Dr Fyfe analysed also a very small portion of the Hydrate of Magnesia

from Hoboken, which I had used in my optical experiments, and found it to con-

sist of 68.57 of Magnesia, and 31.43 of Water, with a trace of Lime. In some

of Dr Hibbert’s specimens, Dr Fyfe obtained 0.5 of Lime and Iron, and 4.4 of Car-

bonic Acid, w’hich, however, issued only from particular points of the fragment.

-j- See VhiL Trans. 1818, p. 243.
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has two resultant axes lying in the plane of the laminae ;—by
the want of regular cleavages,—-and by its solubility in acids.

^RT. ^'^l.—Eocperiments on the Going of a Clock with a

Wooden Pendulum. By Colonel Beaufov, F. R. S. &c. he.

In a communication to Dr Brewster.

In order to determine what reliance could be placed on the

going of a clock with a wooden pendulum, I fitted one of my
monthly regulators, beating dead seconds, and whose motion

continued whilst winding up, with a straight-grained cylindrical

deal-rod ; but being dissatisfied with the irregularity of the rate,

I was on the point of abandoning this, when, from the circum-

stance of the clock becoming much out of beat, I concluded that

the great source of error might probably proceed from the warp-

ing of the wood. I therefore caused the intermediate portion of

the deal, about an inch below that part where the watch-spring

which suspends the pendulum is fastened to the upper part of

the bob, to be reduced from a cylindrical to an elliptical shape,

the transverse or longest diameter .being parallel to the back

of the clock. This alteration so much improved the going, that

I am induced to trouble you with a Table containing the rate

for months, and to remark, that the rod was perforated in

the centre for the crutch to pass through, and a brass eye in-

serted to prevent the wearing away of the wood. To render

the pendulum steady, it was hung independent of the frame

that supports the clock ; and the bob, in lieu of being screwed

to the rod, was permitted to rest upon a divided nut, turning

on a fine screw, attached to the lower extremity of the rod, and

which answered the twofold purpose of supporting this weight,

and regulating the pendulum. The advantage of permitting

the bob to remain unconfined to the rod, is, that the expansion

of the bob upwards has a tendency to counteract the expansion

of that spring by which the pendulum is hung downwards, and

of therefore preserving the same length. By examining the

Tables, it will be found, that the accuracy of the simple pen-

dulum described, is little inferior to the compound one known

by the name of the Gridiron Pendulum

;

and when it is consi-

dered that the latter costs IS guineas, and the rod not as many
z 2
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pence, the variation of the going bears so small a proportion to^

the difference of price, that it will, generally speaking, be suf-

ficiently accurate for most purposes.

TABLEy—Rate of a Clock ’with a Wooden Pendulum.

Date.

Clock

Fast or

Slow.

Diffe-

rences.

Daily

Rate.
Date.

Clock

Fast or

Slow.

Diffe-

rences.

Dally

Rate.

1819,

Jan. 31. — ojo!4o
1819,

July 28. .

/ //— 1.54.38
//

0.06
//

+ 0.03

Feb. 6. — 0.02.07 8.33 — 1.39 29. .— 1.54.90 0.52 — 0.52

10. — 0.03.37 5.44 — 1.36 31. — 1.56.38 1.48 — 0.74

13. — 0.07.91 4.54 — 1.51 Aug. 3. .— 1.55.09 1.29 — 0.43

20. — 0.18.55 10.64 — 1.52 7. .— 1.58.41 3.32 — 0.83

25. — 0.23.47 4.92 — 0.98 10. — 2.01.05 2.64 — 0,88

Mar. 4. — 0.30.45 6.98 — 0.99 14. — 2.03.39 2.34 — 0.59

9. — 0.38.00 7.55 — 1.51 21. — 0.07.80 4.41 — 0.03

14. — 0.46.00 8.00'— 1.60 * 25. — 0.10.88 3.08 — 0.77

18. — 0.50.17 4.17 — 1.04 26. — 0.09.75 1,13 4- 1.43

22. — 0.50.67 0.50 — 0.13 27. — 0.09.53 0.22 4- 0.91

24. — 0.50.25 0.42 + 0.21 28. — 0.09.83 0,30 — 0.30

26. — 0.50.32 0.07 — 0.03 31. — 0.07.14 2.69 4- 0.89

29. — 0.50.10 0.22 — 0.07 Sept. 2. — 0.07.95 0.81 — 0.40

April 1. — 0.52.02 1.92 — 0.64 6 . — 0.06.34 1.61 4- 0.40

3. — 0.53.86 1.84 — 0.92 9. —U08.55 2.21 — 0.74

5. — 0.54.20 0.34 — 0.17 13. — 0.08.84 0.29 — 0.07

7. — 0.54.34 0.14 — 0.07 17 . — 0.11,67 2.83 — 0.71

10. — 0.55.05 0.71 — 0.24 19. — 0.10.33 1.84 4- 0.67

15. — 0 . 57.22 2.17 — 0.43 21. — 0.10.75 0.42 — 0.21

27. — 1.08.06 10.84 — 0.90 23. — 0.08.55 2.20 4- 1.10

29. — 1.08.73 0.67 — 0.34 Oct. 1. -0,20.05 11..50 — 1.44

May 1. — 1.08.61 0.12 4- 0.04 4. — 0.18.01 2.04 4- 0.68

4. — 1.06.0'7 2.54 -P 0.85 9. — 0.18.25 0.24 — 0.05

7. — 1.04.37 1.70 + 0,57 12- — 0.21,38 3.13 — 1.04

9. — 1.03.77 0.60 + 0,30 14. — 0,23.57 2.19 — 1.09

12. — 1.01.40 2.37 + 0,79 16. — 0.24,03 0.46 — 0.23

14. — 1.01.70 0.30 — 0.25 18. — 0.24.10 0.07 — 0.04

17. — 1.00.15 1.55 + 0.52 22. — 0.21.90 2.20 4- 0.55

22. — 1.58.70• 1.45 -f 0.29 27. — 0.18.58 3.32 4- 0.66

28. — 0.01.64> 2.94 — 0.49 Nov. 3 . — 0.16.60 1.98 + 0.28

June 5. — 1.00.81 0.83 -l-'O.iO 6. — 0.17.22 0.62 — 0.21

7. — 1.02.001 1.19 — 0.59 10. — 0.16.50 0.72 -P 0.18

9. — 1.02.85. 0.85 — 0.42
1

— 0.15.66 0.84 4- 0.42

16. — 1.04.9g1 2.13 — 0.30 21. — 0.15 56 0.10 4- 0.01

19. — 1.07.9fi; 2.98 — 0.99
1 ' ^3 . — 0.13.53 2.03 4- 1.02

21. — 1.10.62!
2.66’ — 1.33

1 t 26. + 1.02 58 —
30. — 1.19.321 8.70 — 0.97

1
Dec. 3 . -{- 0.59.20' 3.38 — 0.48

July 3. — 1.22.7C> 3.38 — 1.13 8- 4- 0.57.58i 1.62 — 0.32

7. — 1.29.72! 7.02 — 1.75
•
11- + 0.57.08i 0.50 — 0.17

17. — 1.43.54 13.82 — 1.38 13. 4- 0.57.87 0.79 4- 0.49

19. — 1.45.5C> 1.96 — 0.98
1

22. 4- 0.47.601 10,27 — 1.14

22. — 1.50-6gS 5.18 — 1.73
1

24. -P 0.47.1 C; 0.44 — 0.22

23. — 1.50.91 0.23 — 0.23 i 27 . 4- 0.47.47' 0.31 4- 0.10

25. — 1.53.05J 2.14 — 1.07
1

30. 4- 0.48.07' 0.60 4- 0.20

26. — 1.54.441 1.39 — 1.39
1

4- 0.48.74 - 0.67 4- 0.67

* Aug, 14. Clock put forward two minutes.

“I*
Nov. ^5, Clock taken to pieces and cleaned.
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Date.

Clock

Fast or

Slow.

Dilfe-

rences.

Daily

Rate,
Date.

Clock

Fast or

Slow.

Diffe-

rences.

Daily

Rate,

1820, / // // " 1820, ' // H a
Jan. 3. + 0.49.11 0.37 + 0.12 July 31, 4- 3.00.32 0.52 — 0.26

5. + 0.48.45 0.66 — 0.33 Aug, 2. -F 3.00.25 0.07 — 0.04

8. + 0.49.16 0.71 + 0.24 4. 4- 3.01.12 0.87 + 0.44

15. + 0.48.84 0.32 — 0.05 - 7. 4- 3.01.32 0.20 + 0.06
' 22. + 0.45,94 2.90 — 0.41 9. + 3.01.85 0.53 + 0.26

31. + 0.37,72 8.22 — 0.96 10. -f 3.02.09 0.24 + 0.24

Feb. 9. -{- 0,33.64 4.08 — 0.45 12. 4- 3.02.17 0,08 + 0.04

17. -1- 0.32,84 0.80 — 0.10 14. 4* 3.03.51 1.34 + 0.67

21. 4- 0.35.99 3,15 4- 0.79 15. + 3.04.19 0,68 + 0.68

27. + 0.36.75 0.76 4- 0.13 18. + 3.03.92 0.27 — 0.09

29. + 0.37.37 0.62 + 0.31 20. 4- 3.05.24 1.32 + 0.66

Mar. 4. + 0.38.69 1.32 4- 0.33 ' 29. 4- 3,11.42 6,18 + 0.68

8. + 0.41.17 2.48 4- 0.64 Sept, 2. 4- 3.14.78 3.36 + 1.12

13. -1- 0,45.10 3.93 4- 0.79 4. + 3.15.58 0.80 + 0.40

18. 4- 0.45.32 0.22 + 0.04 5, 4- 3.16.17 0.59 4- 0.59

22. + 0.48.23 2,91 -{- 0.73 8. 4- 3.20.19 4,02 + 1.34

24, -1- 0.51.94 3.71 + 1.85 11. -1- 3.19.91 0.28 — 0.09

25. 4- 0.54.13 2.19 4- 2.19 13. 4- 3.20.09 0.18 — 0.09

28. 4- 0.59.43 5.30 4- 1.77 14. + 3.20.07 0.02 — 0.02

30. 4- 1.00.58 1.15 4- 0.57 19. -1- 3.13.70 3.63 + 0.73

April 4. -1- 1.06.18 5.60 + 1,12 21. + 3.27.09 3.39 + 1.70

7. -f 1.12.99 6,81 + 2.27 27. -1- 3.30.21 3.12 + 0.52

15. 4- 1.32.39 9.40 + 1.55 30. + 3.30.52 0.31 + 0.10

19. + 1.22.83 0.44 4- 0.11 Oct. 2, 4- 3.30.37 0.15 — 0.07

21. 4? 1.24,70 1..87 4- 0.93 6. + 3.32.54 2.17 + 0.54

23. 4- 1.28.05 3.35 4- 1.67 7. + 3.31.52 1.02 — 1.02

25. + 1.31.38 3.33 + 1.66 11. 4- 3.33.89 2.37 + 0.59

28. 4- 1.39.69 8.31 + 2.77 12. -}- 3,34.00 0.11 + 0*11

May 1. 1.48.04 8.35 + 2,78 16. 4- 3.35.05 1.05 + 0.26

6. + 2.03.12 15.08 4- 3.02 18. H- 3.35.36 0.31 + 0.16

9. + 2.10.65 7.53 + 2.51 25. 4- 3.36.67 1.31 + 0.19

15. 4- 2.20.00 9.35 + 1.56 28. + 3,36.01 0.66 — 0.13

17. + 2.22.37 2.37 4- 1.18 Nov. 2. 4- 3.32.95 3.06 — 0,61

21. + 2.27,1.1 4.74 + 1.18 4. 4- 3,31.28 1.67 — 0.84

22. 4- 2.28,12 1.01 -h 1.01 7. 4- 3.28,45 2.83 — 0.94

23. 4- 2.28,73 0.61 4- 0.61 12. -{- 3.21.69 6.76 — 1.35

27. 4- 2.33.78 5.05 + 1.26 15. + 3.19.36 2.33 — 0.78

30. -1- 2.37,85 4.07 + 1.36 18. + 3.16.60 2.76 — 0.92

June 3. + 2.42.64 4.79 + 1.19 26. + 3.06.58 10.02 — 1.25

5. -H 2.45.19 2.55 + 1.26 Dec. 1. 4- 2.59.63 6.95 — 1.39

17. + 2.48.13 3,04 4- 0.25 7. + 2.54.38 5.25 — 0,84

22. 4- 2.49.36 1.13 4- 0.18 14. 4- 2.57.28 2.90 + 0.41

24, 4- 2.48.11 1.25 — 0.62 21. -f 3,03.27 5.99 + 0.85

25. 4- 2.48.90 0.79 4- 0.79 26. + 3.08.69 5.42 + 1.08

27. + 2.48.54 0.36 — 0.18 29. 4- 3.12.36 3;67 + 1.22

28. + 2.49.67 1.13 + 1.13 ^ 31. -f 3.15.59 3.23 + 1.61

30.

July 3.

-{- 2.53.22
4- 2.57.70

3.55

4.48

4- 1.77

4- 1.49

1821,

Jan, 13. + '3.36.19 20.60 + 1.59
8. 4- 3.01.50 3.80 4- 0.76 17. + 3.37.72 1.53 + 0.38

10. 4- 3.02.98 1.48 4- 0,74 22. + 3.73.73 2.01 — 0,40
11. 4- 3.03.61 0.63 + 0.63 29, + 3.48.17 8.44 + 1.21

16. 4- 3.04.18 0.57 4- 0.11 Feb, 1. + 3.50.40 2.23 + 0.74
20. 4- 3.02.11 2.07 — 0.52 5. + 3.54.59 4.19 + 1.05
21. + 3.00.60 1.51 — 1.51 7. -f- 3.37.96 3.37 + 1.68
25. + 3.00.20 0.40 — 0,10 10. + 4.04.14 6.18 + 2.06
27. 4- 3.00.64 0.44 0.22 14. + 4.12.67 8,53 + 2.13
29. + 3.00.84 0.20 4- 0.10 19. + 4.23,34 10.67 + 2.13

Bushey Heath, Stanmoke, IQil/i Fq})^ 1811.
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Art, XXI

I

.—Account of the EsiabliAtment of a Scientific

Prize hy the late Alexa^'der Keith, Esq. of Dunottar. In

a Letter froin the Trustees to Sir Walter Scott, Bart.

P. R. S. E.

In the month of January 1819, the late Mr Keith of Dun-
ottar, intimated to me his resolution of leaving, the sum of

L. 1000 for promoting the interests of Science in Scotland, and

at the same time requested me to take charge of this donation.

In expressing my warm acquiescence in his views, I transmitted

to him a general idea of the manner in which the legacy might

be most advantageously applied ; and I had afterwards various

personal communications with him relative to this subject. Upon
his death, which took place on the S6th February 1819, it was

found that he had left the preceding sum, under the charge of

his heir, the present Sir Alexander Keith, his nephew Mr James

Keith, and myself.

The mode of appropriating the greater part of the legacy,

will be seen from the following letter to Sir Walter Scott, Baro-

net, Presjfenf of the Royal Society, and from the resolution of

the President ^i^d Council annexed to it.

D.B,

Gentlemen,
“ It is no doubt already known to you, that the late Alex-

ander Keith, Esq. of Dunottar, bequeathed the sum of L. 1000

for the purpose of promoting the interests of Science in Scot-

land. Having been appointed Trustees for the Management of

this Fund, we have endeavoured to appropriate it in the most

advantageous manner for the advancement of Science ; and we

have the satisfaction of stating, that the plan which has been

adopted met with the special approbation of Mr Keith himself,

to whom it was communicated previous to his death.

As the Royal Society of Edinburgh is the principal Scienti-

fic Establishment in Scotland, we hereby offer to its President

and Council the sum of L. 600 ; the principal of which shall

on no account be encroached upon, while the interest shall form

a Biennial Prize, for the most important discoveries in Science,

made in any part of the World, but communicated by their

author to the Royal Society, and published for the first time in

their Transactions.
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With regard to the form in which this Prize is to be ad-

judged, we beg leave to suggest, that it may be given in a Gold

Medal, not exceeding fifteen guineas in value, together with a

sum of Money, or a Piece of Plate, bearing the devices and in-

scriptions upon the Medal.

If, during any of the biennial periods, commencing from

Martinmas 1820, no discoveries of sufficient importance shall

be communicated to the Society, the interest of the fund may
be added to the principal, after paying the incidental expences

incurred from the preparation of the dies and other causes.

Leaving all other arrangements to your judgment and dis-

cretion, we have only to express the hope, that this donation

may realize the patriotic views of its Founder, and contribute

in an eminent degree to advance the honour and interests of our

native country. We have the honour to be. Gentlemen,

Your most obedient humble servants,

Alex. Keith.

J. Keith.

Edinburgh, ) David Brewster.
Dec, 4. 1820. )

Resolution cf the President and Council,

Resolvedy That the President and Council of the Royal Society

of Edinburgh, cannot forget the zeal with which their late ve-

nerable associate, Mr Keith of Dunottar, pursued every object

that could forward the discovery and the dissemination of know-

ledge : and they receive the gift which has been announced by

his Trustees, under the conditions prescribed, with sentiments

of the most respectful remembrance and gratitude, and with the

determination that the intentions of Mr Keith shall be fulfilled,

in a manner, it is hoped, which will do equal honour to his me-

mory, and to the future successful candidates for the distinction

of the Keith Medals.

Resolvedfarther^ That this resolution be transmitted by the

President to the Trustees of Mr Keith, and that these Gentle-

men be at the same time requested to accept the thanks of the

President and Council, for the trouble they have so obligingly

taken on the present occasion.”

Royal Society Hall, I

Dec. 18, 1820. i
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Art. XXIII.

—

Descri'ption of a Magnetimeter^ being a New
Instrumentfor Measuring Magnetic Attractions^ and Find-

ing the Dip of the Needle ; with an Account ofExperiments

made with it. By William Scoresby, Esq. iun. F.R. S. E,

M. W. S. &c.

In the month of December 1819> Mr Scoresby communicated

to the Royal Society of Edinburgh, a description of a new instru-

ment for ascertaining the Magnetic Dip. Having made very

considerable improvements in the apparatus, by means of which

some curious results on the magnetic laws, especially those that

relate to the production and annihilation of magnetism in iron,

have been obtained, he recently submitted to the Society a draw-

ing and description of his improved instrument, together with an

outline of some of the most interesting experiments made with it.

* This instrument consists of a small table of brass, inches

square, and 3| inches high, having a plate of brass attached to

it by hinges, and moveable by means of a wheel and pinion,

through an arch of 250° of a vertical circle. This plate has a

small straight groove running from end to end, for the purpose

of receiving bars of metal, the polarity of which is to be deter-

mined. These bars are readily fixed to the plate, by being slip-

ped through a circular aperture in the end of a spring, which,

perforating the moveable plate, and acting downward, firmly

embraces any substance laid along the groove. The angular

position of the moveable plate is marked by a graduated circle,

screwed upon the side of the table. On the brass table is pla-

ced a moveable flat plate of brass, divided into rhumbs and de-

grees, and furnished with a magnetic needle, with an agate cap

traversing on a brass or steel point. The needle can be changed

according to the nature of the circumstances; a very light

and strongly magnetized one being used in delicate experiments.

The compass or plate carrying the needle, being moveable, its

distance from the bar resting on the moveable plate, can be var.

ried at pleasure. The centre of the hinges is one-tenth of an

inch above the level of the table ; the magnetized needle stands

at the same elevation ; and the bars in use being one-fourth of

an inch in diameter, are sunk in the groove of the moveable
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plate to such a depth, that their axis, or centre, precisely corre-

sponds with the centre of the hinges ; hence the middle of the

extremity of each bar is at the same elevation, and at the same

distance from the needle in every position of the moveable limb.

To give firmness to the instrument in making experiments, the

table is fixed by the feet to a mass of lead, of seven or eight

pounds weight. By means of this plate of lead, which has a

screw at each corner, the whole apparatus is readily put into a

horizontal position.

With this apparatus, Mr Scoresby made a series of experi-

ments, which are fully detailed in the Transactions of the Bdyal

Society of Edinburgh, VoL IX., and of which the following are

the principal results,

1. Iron bars become magnetical by position, excepting when

placed in the plane of the magnetic equator ; the upper end, as

regards the position of the magnetic equator, becoming a south

pole, and the lower extremity a north pole. ^

% No attraction or repulsion appears between a magnetized

needle and iron-bars; the latter being free from permanent

magnetism, whenever the iron is in the plane of the magnetic

equator ; consequently by measuring the angle of no-attraction,

in a bar placed north and south, we discover the magnetic dip,

3. Before a magnet can attract iron, that is totally free from

both permanent magnetism and that of position, it infuses into

the iron a magnetism of contrary polarity to that of the attract-

ingg pole.

4). A bar of soft iron, held in any position, except in the plane

of the magnetic equator, may be rendered magnetical by a blow

with a hammer, or other hard substance ; in such cases, the

magnetism of position seems to be fixed in it, so as to give it a

permanent polarity.
,

5. An iron-bar, with permanent polarity, when placed any-

where in the plane of the magnetic equator, may be deprived of

its magnetism by a blow.

6. Iron is rendered magnetical if scowered or filed, bent or

twisted, when in the position of the magnetic axis, or near this

position ; the upper end becoming a south pole, and the lower

end a north pole ; but the magnetism is destroyed by the same
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means, if the bar be held in the plane of the magnetic equa-

tor.

7. Iron heated to redness, and quenched in water, in a verti-

cal position, becomes magnetic ; the upper end gaining south

polarity, and the lower end north.

8. Hot iron receives more magnetism of position than the

same when cold.

9. A bar-magnet, if hammered when in a vertical position,

or in the position of the magnetic axis, has it power increased,

if the south pole be upward, and loses some of its magnetism if

the north end be upward.

10. A bar of soft steel, without magnetic virtue, has its mag-

netism of position fixed in it, by hammering it when in a verti-

cal position ; and loses its magnetism by being struck when in

the plane of the magnetic equator.

11. An electrical discharge, made to pass through a bar of

iron^ devoid of magnetism, when nearly in the position of the

magnetic axis, renders the bar magnetic; the upper end becoming

a south pole, and the lower end a north pole ; but the discharge

does not produce any polarity, if the iron be placed in the

plane of the magnetic equator. The effects appear to be the

same, whether the discharge be made on the lower or upper end

of the bar, or whether it is passed longitudinally or transverse-

ly through the iron.

12. A bar of iron possessing some magnetism, has its polarity

diminished, destroyed, or inverted, if an electric discharge be

passed through it, when it is nearly in the position of the

magnetic axis, provided the south pole of the bar be downward ;

while its magnetism is weakened or destroyed, if it receive the

shock when in the plane of the magnetic equator.

13. Iron is rendered magnetical, if a stream of the electric

fluid be passed through it, when it is in a position nearly corre-

sponding with that of the magnetic axis ; but no effect is pro-

duced, when the iron is in the plane of the magnetic equator,
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Art. XXIV.—Notice respecting Professor HanSteen's Chart

of the Variation and Dip (fthe Needle.

X'HE chart of the variation and dip of the magnetic needle

which accompanies this Number, and which is marked Plate IV,

was drawn by Professor Hansteen from the numerous tables of

the declination and inclination of the needle which are given in

his work on the Magnetism of the Earth, of which we have al-

ready presented an analysis to our readers. This chart occu-

pies two separate plates in Hansteen’s Magnetic Atlas ; but we

have thought it preferable to unite both in one, in order that

the relation of the lines of Variation and Dip maybe at once vi-

sible to the eye.

The Lines ofEqual Variation are projected from observations

reduced to the year 1787, whereas the lines of equal dip are

projected from observations reduced to the year 1780.

In the original chart published by Hansteen, he makes the

magnetic equator cut the terrestrial equator only twice^ viz. in

108° of West, and 21° of East Longitude *
; but in his letter

to our correspondent M. Eumker, of which we have already

availed ourselves in this Number, he states, that his own chart

is in this respect erroneous, and that the Magnetic Equator ac^

tudlly crosses the terrestrial equator four times^ viz. in 25° of

East, and 108°, 125°, and 170° of West Longitude,—a cor-

rection which we have carefully made in the accompanying

chart, altering, at the same time, the adjacent lines of 10°, 20°

and 30° of North and South Dip, which must necessarily follow

the inflexions of the Magnetic Equator.

The Western Line (f' No Variation, which is more strongly

marked than the rest, and passes along the Atlantic, and to the

west of Hudson’s Bay, corresponds, very nearly, with the same

line on the chart after Churchman, which we have already men-

* In,the chart of the variation and dip, principally from Churchman, and re-

duced to 17'94, published by Dr Thomas Young, and forming Plate 43d of his

Elements of Natitral Philosophy^ vol. i. the Magnetic Equator cuts the real Equa-

tor only twice, in 170° of West and 15° of East Longitude,
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tioned ; but the Eastern line differs in a very remarkable man-

ner from the same line in Churchman.

In Hansteen’s chart, the Eastern line of no variation passes

through New Holland to Archangel, after making numerous

inflexions among the Indian Islands, and through the continent

of Asia ; while Churchman gives it nearly a rectilineal course

from New Holland to a little beyond Enisesk in Siberia, where

he makes it terminate. In the chart of Hansteen, the lines of

eastern variation from 0° to 10°, partake of course of the sinu-

osities of the line of no variation ; but though they resume a

more uniform course to the west, yet in the Pacific Ocean they

form a series of returning curves of the shape of a heart, which

have no resemblance to those in Churchman‘’s chart.

In examining the different groups of the Variation Lines

^

the reader will observe that they are represented on the en-

graving by three different kinds of lines. The lines marked

thus, —- continuously black, are the lines which are best

determined. Those marked thus, — . . .— have an infe-

rior degree'of evidence; while those marked by a single dotted line

thus, are merely interpolated by estimation. The
same remarks apply to the Lmes of Dip, where, however, only

the continuous and the dotted lines are used. Lines of

and 75° of North Dip, for example, are entirely interpolated

;

and also the Asiatic portion of the lines of 60° and 70° of North

Dip, and the Atlantic portion of 60° of South Dip.

In the present chart, we have added the new discoveries of

Captain Parry, and New Shetland ; and also one or two points

of variation in Baffin’s Bay, together with the Poles ofmaximum
Cold, which we have recently deduced from a comparison of me-

teorological observations

D. B.

Edinburgh, )

March 1. 18S1. j

* See Transactions of the Royal Society of Edmbtcrgh,"vol. ix. p. 214. ; and

the present volume of this Journal, p. 193, 194.
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Alit. XXV .—Account of a Remarlcahle Shower of Haii

whichfell in Orkney on the ^Mh ofJuly 1818. By Patkick

Neill, F. B. S. Edin. F. L. S. & Sec. Wern. Soc, ^

nn
JL HE morning of the S4th of July 1818, was, in Orkney,

clear and warm, with a slight air of wind at due south. About

midday the atmosphere became overclouded. Between twelve

and one o’clock, thunder and lightning began ; and after these

had continued with little intermission for about an hour and a

half, the Beverend Mr Taylor of Stronsa observed a very dense

jet black cloud, apparently rising from the sea, at the distance of

about five or six miles. It then seemed of no great dimensions

;

but its magnitude was gradually developed, as it approached

steadily, and apparently with increasing velocity, from the

southward, in a direct line toward the centre of the island. It

now assumed a dismally ominous aspect, and occasioned a

considerable degree of darkness^ The lightning became pro-

portionally more vivid, and the peals of thunder more tremen-

dous. Mr Taylor remarked one flash of lightning to be not

only brighter than the rest, but to exert a more extensive in-

fluence on the cloud, which seemed as if cleft asunder, and

presented a momentary opening of the prospect between the

Mainland of Orkney and the Island of Stronsa. The thun-

der-bolt on this occasion seemed to strike the surface of Stron-

sa Frith in the manner of a solid body dashing into the sea.

Bichard Caithness, who possesses the farm of Huiiday in

the island of Stronsa, was engaged in the making of kelp on

the shore, when he perceived the cloud advancing fast towards

his own farm-steading. He immediately hurried home. At
this time the v/ind began to rise ; the surface of the sea was

greatly ruffled ; and darkness like that of night threatened to

come on. Just as he reached his house, the cloud overtook

him. The lightning was now instantaneously followed by

* Abridged from the Transactions of the Royal Society of Edinburgh^ vol. ix.

p 187., to which the reader is referred for a fuller account of this very remark-

able phenomenon. Mr Neill’s paper is illustrated with a map shewing the track

of the hail shower.
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noises, like the firing off of guns in Stronsa Caves.” Hail-

stones of very uncommon magnitude began to fall. The first

large hailstone which Mr Caithness saw, came through the glass

of one of his windows, and struck the floor violently : it was,

to use his own phrase, really like a goose-egg.” In two or

three minutes more, the wind increased almost to a hurricane ;

and instead of hailstones of the usual shape, “ pieces of ice,”

of almost all forms, were precipitated with the utmost violence.

Not only was every pane of glass in the windows of the house,

fronting the south, speedily broken, but the cabbage-plants in

the garden, which were of the largest and strongest kind, seem-

ed as if suddenly cut over, and strewed about the ground.

The clattering noise” of the hail which fell in the sea at this

time, is described by Mr Caithness as quite terrific; and,

having looked to the sea, he adds, that not only did the hail

keep the water as it were boiling, and covered with white foam,

but he repeatedly saw the lightning striking from the cloud in-

to the sea, and the water, where it was struck, dashing up

as high as masts of ships.” The lightning was not forked or

ziz-zag, but rather in the form of balls or masses of fire

The farmer and his family had not recovered from the con-

sternation excited by such an extraordinary event, when, the

wind and hail ceased, and the sky began to clear. When they

ventured to look abroad, the fields presented a scene of perfect

desolation. In theclose’*** or farm-court, surrounded by offi-

ces, the hailstones had accumulated, and lay a foot and a half

deep ! In the open fields, although they did not perhaps exceed

the half of this depth, yet not only were the crops of every

kind utterly beaten down, but not a vestige of them was for

some time to be seen. The astounded farmer saw only “ fields

of rough ice.” All this destructive change had been accom-

plished in less than ten minutes.

Alarmed by the horrid cries, very different from the usual

bellowing, of some black cattle, which had been grazing on

pasture-land at some distance, Caithness attempted to wade out

* It is remarkable that this happened at no great distance from the spot

•where a shower of meteoric stones fell in the end of the seventeenth century, one

of which, as recorded by Wallace, penetrated a fishing-boat. See this Journal,

vol. i. p. 228.—Ed.
3
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among the hailstones in the direction of the cattle. The loose

ice,” he says, slipped below his feet, and sometimes, when he

happened to stumble, reached to his knees. In this way his

legs were so much cut by its sharp edges, that he was soon

obliged to desist, and to wait till the ground began to appear,

by the melting of the hail. The pieces of ice he describes as of

various shapes : most of them were round like eggs ; many were

flattened, and not unlike thick clumsy oyster-shells some

were smooth on the surface, others ragged and jaggy. Some

of these appearances probably arose from the hailstones being

partly dissolved, the weather being warm. Mr Taylor like-

wise remarks, that some were as finely polished as marbles,

while others were irregular, and apparently made up of pieces

of conglomerated ice and that the largest lumps he observ-

ed were about six inches in circumference. Mr Caithness

thinks, that the largest piece of ice which he lifted, might

weigh from four ounces to nearly half a pound ; and he de-

scribes the hailstones as being generally of a greyish-white

colour, not unlike fragments of light-coloured marble.

The terrified black cattle and horses, which had broken

their tethers, and been observed, at the beginning of the fall

of hail, running violently backward and forward, galloping and

flinging, had now collected together in a herd. Caithness at

length made his way to them through the half-melted ice : they

still trembled exceedingly; some of the horses had lain flat

down on the grass, with their heads stretched out ; and all of

the animals were more or less cut, and bleeding. Some of the

weaker horses, the farmer says, will never recover : the milch

cows, he adds, were struck yeld^ or gave no more milk, and

indeed would not suffer the people to attempt to milk them

any more.

On the links or downs, at some distance from Caithness'’s

house, a large flock of tame geese had been feeding : these, he

remarked, seemed to remain motionless on the turf ; and on

proceeding to the place, he found many of them wholly de-

prived of life ; a few were still living, but so much injured,

that all of them pined away and died in a short time. Some

of these poor birds had their bills split ; others had an eye

struck from its socket, and hanging by the nerve ;
and the
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brains of some were fairly knocked out : many had either a leg

or a wing broken.

Owing to the heat of the season, the ice soon disappeared

;

and Caithness’s fields, which, less than an hour before, had been

covered with corn-crops just beginning to come into ear, and

superior in luxuriance to what had been seen in Orkney for

many years, seemed (to use the farmer’s expression) to have

been “ absolutely plowed black.”

Many of the hailstones which fell first were sunk in the corn-

fields from three to four inches deep ; and even in the firm old

pastures, each of them had made a hole in the sward exactly of

its own size and shape, to the depth generally of about two inches.

In some of these holes the balls of ice lay unmelted, long after

the others had disappeared. Mr Taylor says, that the surface

of the ground all around his house was every where perforated

as with the “ broad point of a country man’s staff and it re^

tained this appearance for several days.

The hailstones, too, had, from the strength of the wind,

fallen at a very considerable angle. Mr Taylor was obliged to

run from one room to another in his house, in order to avoid

the fragments of glass, which were driven to the farther side

of the apartment ; and in his bed-room, the wash-hand bason,

although standing at some distance from the window, was shiver-^

ed in pieces by a hailstone.

As the ice melted away, great numbers of small birds, par-

ticularly skylarks, starlings, corn-buntings, and chacks or

wheat-ears, were found dead, and were collected in heaps by

the boys belonging to Caithness’s farm. On the shore, near

to a point called Torness, were observed numbers of rock-

pigeons, hooded crows, tysties or guillemots, and ducks, which

had been killed at sea by the hail, and were left by the re-

ceding tide. Many wounded gulls and 'picktarneys or sea-

swallows, were seen floating on the sea, occasionally attempt4

ing to fly, but unable to raise themselves.

Owing to the thunder and lightning having for some time

preceded the great fall of hail, the people at work in the track

of the cloud had all taken shelter. One boy alone, named Pe-

ter Stevenson, suffered from exposure : he ran towards a pro-

jecting crag at the sea-beach for protection ; but before|he could
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reach it, he received a severe blow on the back of the neck,

which stupified him, and produced a contusion, from the effects

of which he had not recovered after the lapse of some months.

Four men in a boat, at some distance from land, were exposed

to a part of the shower, and had their hands much cut and

bruised by the hailstones.

It does not appear that the electric fluid had any share in

killing the geese or other birds, at least no marks of discolora-

tion were observable, and the palpable blows which they recei-

ved were sufficient to account for their death. The cows being

“ struck yeld^^'" as Caithness expresses it, seems a curious cir-

cumstance ; it is ascribed by him to the dreadful fright they

got. ^rhe wounds received by the cattle and horses were all

evidently inflicted by the hailstones. It is proper to add, how-

ever, that, in some places, Caithness observed the surface of the

pasture-grass to be much discoloured and scorched-like $ and a

good deal of the broken straw bf the grain-crops likewise ‘‘ co-

loured white by the fire, as if it had been suddenly ripened.”

Mr Taylor informs me, that when he first went abroad, imme-

diately after the cloud had passed over, he was not only sen-

sible of a sulphureous smell, but that it was so strong that he

had speedily to return for a draught of water, in order to re-

move the disagreeable sensation in the throat. He observed

that the cattle afterwards avoided certain scorched parts of the

pasture, which did not recover their verdure till repeated show-

ers had refreshed them.

Richard Caithness was not the only farmer whose crop and

farm-stocking were injured. George Foulis, tenant of the farm

of Holland, a possession of much greater extent and value, was
^

equally involved in the devastation. This farm, lying to the

southward of Hunday, was of course to the windward ; and Mr
Caithness told me, that the dismal yells” of Foulis’s wounded

cattle, jon the high grounds between the two farms, and which

reached him, notwithstanding the noise of the hail, produced a

feeling of horror which he could not describe,—but that the

cries seemed still to sound in his ears. The farm of Airie was

likewise greatly damaged.

Tlie meeting-house and manse of the Reverend Mr Taylor

were in tho line of the cloud. In both, the south windows
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were wholly shattered, not only fthe glassy but the wooden as-

tragals bfeing broken^ Mr Taylor observed by his watch the

duration of the violent wind and heavy hail, and states it to have

been little more than eight minutes.

The thick layer of ice or hail formed a tolerably well-defin-

ed belt across the island, in a direction from S. SW. • to N.

NE. This belt might be about a Scots mile broad,-—perhaps

nearly English; and beyond this line, on each side, the

ground appeared “ spotted with ice.” In proof of the extreme-

ly local nature of the shower, it may be mentioned, that, persons

who had been employed the whole day in digging turf near

Kothiesholm Head, at the distance of little more than two

riiiles in a direct line westward from Caithness’s house, were

wholly exempted from its influence. They had observed a

very thick black cloud shooting past the high rocks of the

headland in the afternoon ; they had seen bright lightning,

and heard loud thunder ; but they had not been touched by

the hail; The same thing happened to the eastward; the

farm of Cleat, situated only about 1| mile distant in that di-

rection, having scarcely been affected by the shower. But

even to the southward, (the direction from which the cloud

came), the range of the storm was very limited. The penin-

sula of Deerness, belonging to the Mainland of Orkney, was

directly in the line, about seven or eight miles to the S. SW.

;

yet it remained untouched. Mr Caithness indeed mentions,

that he had spoken to some Deerness men,” who were that

day fishing off the Moul Head, and who told him that they ob-

served the cloud thickening and blackening as it rolled on to-

wards Stronsa.

It would appear, therefore, that the accumulation of electric

matter came to a crisis over the sea, at the distance of about

three or four miles only to the SW. of Stronsa. The cloud

swept up Rothiesholm Bay, and crossed the island in the way

already described. When nearly in an exhausted state, it

touched the north-east corner of the island of Sanda. Although

the main force of the shower was now spent, the effects were

still formidable ; a good deal of the glass in the windows of Mr
Strang’s house at Lopness having been shattered. As the

fi:k)ud was passing off, the barometer at Lopness House was ob-
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served to indicate S7;76. The mercurial column had sunk two

inches; for in the register kept at the Start Point Light-house,

about a mile from Lopness, the marking at 8 a. m. was 29-68.

When the cloud had completely passed, Mr Lindsay, student

of Divinity, ‘ having gone into the garden at Lopness, observed-

that the ciabbages were perforated as if musket-bullets had

been shot against them.*”— About an hour afterwards,” he

adds, T picked up some that still remained uhdissolved, and

found that they measured 1/^th inch in diameter. They were

for the most part of a spheroidal form, consisting of a nucleus

resembling common hail, , occupying about |d of the diameter,

encrusted by a coating of transparent ice. Some of the stones,

however, were • irregularly formed into a soft of crystallized

mass.”

Aet. Abstract of Mr Herschel's Experiments on

Circular Polarisation

In the Sd volume of this Journal, p. 897. we have already

given a brief abstract of the important results contained in Mr
Herschel’s paper on circular polarisation ; and our readers will

find in Vol. II. p. 179? 180. a short notice of what had been pre-

viously done on the same subject "I.

Mr Herschefs memoir is limited to an examination of the

properties of that variety of quartz to which Haiiy has given

the name of plagiedre. One of these crystals is represented in

Plate VII. Fig. 7., where the faces a-, a*, a*, and a^, a?', a^, pe-

culiar to this variety, lean, as it were, in one uniform direction

round the summit A, which is adjacent to them, the angle form-

ed by these faces, and the adjacent sides of the prism, being

greater on one side (the right, for instance,) than it is on the

other. If the summit a is placed uppermost, by inverting the

crystal, the plagiedral faces adjacent to this summit obey the same

law, and turn in the same direction.

* This ingenious paper, read April 17. 1820, will immediately appear in the

Transactions of the Cambridge Philosophical Society, vol, i.

•)- See also p. 4!21. of this^Number.

A a
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The faces in question,” says Mr Herschel, originate in

those laws of decrement which Haiiy has called intermediate.

The primitive form of quartz is a rhomboid, slightly obtuse,

whose axis is parallel to that of the hexagonal prism. The
subtractive molecule by which the decrement on the angles E
(Fig. 8.) takes place, to produce the faces a?, is composed of

eight of these rhomboids, its edges consisting respectively of one,

two and four edges of the primitive rhomboid ; and the decre-

ment resulting is represented in Haiiy’s notation by (E^D^D^).

The alternate faces of arise from a dilferent law, (as they obvi-

ously must, the angles upon which they are produced being dif-

ferently related to the superior vertex). Their law of decre-

ment cannot be reduced to an integer expression, but is repre-

sented by (I E^D^B^), in the same notation

Upon cutting plates perpendicular to the axis of this interest-

ing variety of rock-crystal, Mr Herschel found that the direc-

tion of the polarisation was constantly the same as the direction

of the plagiedral planes, the polarisation being direct or retro-

grade^ according as these faces leaned forward or backward

round the summit. The number of crystals which he exa-

mined amounted to no fewer than twenty-three^ and in all these,

without a single exception^ the direction of the polarisation was

the same as the direction of the faces, although M. Biot,” as

Mr Herschel remarks, has assured us that no peculiarity in

the crystalline form can lead us to conjecture what may prove

the direction of rotation in a given specimen of rock-crystal pre-

vious to trial.”

Notwithstanding the generality of the fact discovered by Mr
Herschel, he observed in the possession of Mr Brooke a crystal

of quartz, which exhibited on one and the same angle of the

prism plagiedral faces perfectly distinct and in contact, but

leaning opposite ways round the summit. We trust that Mr
Brooke will sacrifice this specimen, or rather a part of it, to

the good of science, and enable Mr Herschel either to esta-

blish or overturn the important relation which he has discover-

ed. We venture to say, .with confidence, that this crystal is a

See Haliy’s Traite de Mineralogies 4;to, Plate 45. and tom. ii. p. 297,
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cohurless amethyst, of which we are in possession of several spe-

cimens.

Another experiment of Mr Herschel is, in our opinion, equal-

ly hostile to M. Biot’s notion, that circular polarisation is an

inherent property of the ultimate particles of matter^. He
prepared the Liquor Silicum, (a solution of silica in potash),

from a portion ofa plagiedral crystal, which turned the plane of

polarisation to the left ; but it possessed no circular polarisa^

Mon*

Arguments of a similar kind had been urged by Dr Bi'etvstei’

against the opinion of the French philbsopher. When he dis-

covered more than five years ago the double system of rings in

crystallized sugar, he observed that there was no circular po-

larisation at the two poles, although solutions of sugar were

known to possess that property ; and in his paper on the Ame-

thyst, he states, that neither Opal nor Tabasheer (which is no-

thing more than the Liquor silicum solidified,) have the rotatory

property of quartz. Another argument still more convincing

will be found in our Scientific Intelligence, from which it ap-

pears, that Dr Brewster has examined a piece of Melted Quartz,

which had been entirely deprived of its ordinary polarising struc-

ture, and has found that it ewhihits no traces erf'circular polari-

sation. Each of these facts we regard as an eooperimentum cru-

CIS sufiicient to decide the question; and we have brought them

forward at present, because Mr Herschel seems to think it pos-

sible that the rotatory property m^y be inseparable from the

ultimate particles of the body which exhibits ifc.

* Faculte qu’eUes ne peuvent perdre que lorsqu’ elles cessent d^etre elles-memes,

par leur decomposition.

—

Mem. Inst. 1818,
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Aet. 'KlLXll.^^Observations on the Nature of Flamie, drawn

from several Experiments performed with an Apparatus for

Discharging Ordnance without the use ofa Match or Prime-

Tube, By John Beuchae, M. W. S., and Lecturer on

Chemistry in Edinburgh. Communicated by the Author

^ThE apparatus with which the following experiments were

performed, Was suggested by Lieut.-Col. Udney Yule, for dis-

charging ordnance upon Mr Forsyth’s plan, and will be under-

stood from Plate IX., and the explanation of it given at the end

of this paper. In all these experiments, the new fulminating

powder used, was exploded by a stroke from a wooden hammer
weighing nearly 1 lb. The stroke was applied to that part

marked C of Fig. I. and CD was brought down previous to the

discharge, so as to rest upon I. The end F was rested upon a

table, and the other end E was held in the hand.

I. I first directed my attention to such experiments as I

thought most satisfactory in proving the application of the ap-

paratus to the firing of ordnance of every description ; and for

this purpose the first seven experiments have been selected.

Exp, 1.—A piece of flannel was put over the bottom of a

tube 15 inches long (See PI. IX. Fig. 1. B.), and immediately

below, and close to it, was tied two folds of paper, with a quan-

tity of gunpowder. Upon exploding a grain of the new ful-

minating powder at the top (A), the flame was forced down the

whole tube, and the gunpowder was fired. When the gun-

powder is wrapped in a single piece of thin paper, it often hap-

pens that the flame forces through without firing it. When
this takes place, the whole or a part of the gunpowder is scat-

tered about, and the paper is rent asunder, without any appear-

ance of combustion.

Exp. %—The first experiment was repeated, the gunpowder

being surrounded by flannel. Upon exploding the fulminating

powder at the top, the flame pierced the flannel, and inflamed

the gunpowder.

Both these experiments prove, that the flame of the new ful-

minating powder can descend through a tube 15 inches deep,

• This communication is drawn up from three papers on the subject read before

the Wernerian Natural -History Society, and published in their Memoir^, vol. iii.
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pierce a, piece of flannel, and fire gunpowder. And supposing

the tube to represent the touch-hole of a gun, and the flannel

and gunpowder to be a substitute ; for , the cartridge, then we

may conclude that the gun would be discharged, although the

cartridge Were 15 inches distant from the fulminating powder,

which never occurs, even in the largest pieces, of ordnance. An
objection, however, arises as to the above conclusion ; that it may
be owing to the tying being very close, and the flame having no

room to spread, that the gunpowder was inflamed in the 1st and

Sd experiinents, and that when applied to the gun the. flame

may be lost over the surface of the cartridge. To answer this

objection, the two following experiments were perforrned.

Exp, S .-—^A quantity of gunpowder was scattered over the

bottom of a circular tin canister, (See Pi. IX. Fig. 1. KLMN.)
8 inches deep, and nearly 3 in diameter. Over the powder was

laid a piece of cartridge flannel. The tube (AB) was made to

descend into the canister, to within S inches of the flannel ; and

then a grain of the fulminating powder was exploded at the top.

The result was quite satisfactory, the flame pierced the loose

flannel, and fired the gunpowder.

Exp, 4.—A tube 14 inches long, was bent at the 10th inch

from the top, so as to present 4 inches out of the straight line

in which the flame formerly proceeded, and through which it

must now pass before it could issue from the under end, (See

Plate IX. Fig. 1, OP.) Upon exploding the powder as before,

the flame issued from the bent end of the tube.

Exp, 5.-^In order to ascertain whether the apparatus were

apt to clog up, or miss firing from repeated use, it was dischar-

ged 130 successive times, and never failed to produce the pro-

per effect ; and still the apparatus did not require to be cleaned

for future use.

Exp. 6.—In order to determine the temperature at which the

new fulminating powder would spontaneously explode, a number
of experiments were made. In one of these there were placed

upon a circular tin plate, at three situations, with 2 inches in«

tervening, forming, as it were, the points of an equilateral tri-

angle, sulphur, gunpowder, and the fulminating mixture, one
grain of each ^; below the centre of this triangle, was put a ta-
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per, the flame of which was so near as to spread a little upon

the tin-plate. In one minute the sulphur began to melt, and in

25 seconds more it was all melted ; at the end of 10 minutes,

neither of the powders appeared to be altered, but nearly one-

half of the sulphur was converted into vapour ; at this time the

plate was too hot to be touched by the hand.

Exp. 7i-i-"A grain of the fulminating powder, and the sartie

quantity of gunpowder, were put upon a tin-plate, at 2 inches

distance ; and at the centre below was put a spirit-lamp. The

following is the result of the time of explosion in several trials

:

Fulm. Powder.

In 32 seconds.

28 1—
25

29 —
40

Gunpowder.

In 46 seconds.

44

60

62—
70—

Fulm, Powder.

In 45 seconds.

30

40
41

60

Gunpowder.

In 85 seconds.

60

60

60

P2 —

In obtaining these results, the distance at which the spirit-lamp

was put below the tin-plate sometimes varied considerably, but it

was always near enough to spread a little upon its surface. This,

however, so far accounts for the great difference between the pe-

riods'of explosion in the same powder.

Should the firing succeed as regularly when applied to th^

gun itself, there could remain no doubt but that it would pos-

sess all the proposed advantages. There was, therefore, fixed

to a six pounder an apparatus similar to the one used for trying

the experiments narrated in this paper, excepting that it wanted

the long tube AB, for which the priming hole of the gun be-

came a substitute, (See Figs. 7. and 8.) It was charged with cart-

ridge, and, in several of the trials, with ball and cartridge ; and

upon the same experiments being repeated^th it, it gave the

same uniform results.

At the.request of Colonel Yule, I commenced, about the be-

ginning of July last, a number of experiments, with the view of

discovering a powder which should never miss inflaming the

cartridge. The fulminating mercury, when the fifth part of a

grain only was used, rent asunder the steel-plate at the top (D),

and yet did not reach as far as the gunpowder at (B). Some

of the antimonial preparations were found sometimes to fire the
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gunpowder ; but they left a cake of crocus behind, which stop^

ped up the holes, and could not easily be removed.

Indeed, all the usual fulminating powders were tried without

success ; but I was fortunate enough at last to hit upon one

which has never failed to produce the desired effect.

For the composition of the different powders, and the advan-

tages of this mode of firing ordnance, the reader is referred to

the third volume of the Wernerian Society Transactions, just

published*

II. Having established as far as was at pre sent necessary Col.

Yule’s proposed application of the apparatus, I next directed

my attention to the effect that might be produced by retardingthe

motion of the flame. This was^ therefore, tried in various ways

which had not yet been noticed.

Eoop. 8.—A piece of cartridge flannel was tied over the under

part (B) of the tube, and about one grain of the new powder was

exploded at the top (A). The flame was seen to dart from the

bottom. The flannel, when examined after the discharge, had

not the slightest appearance of having been scorched ; but it was,

however, blackened a little at the spot through which the flame

had passed.

Eocp. 9.—The 8th experiment was repeated with several

pieces of flannel at once. After each discharge with two pieces,

the interior one was a little scorched, but the exterior one ap-

peared as formerly. When three pieces of the flannel

were used, the flame seemed with difficulty to pierce them

;

that in the interior was more scorched than when there

were two pieces only, and part of it tv^as entirely gone ; the

middle flannel was also slightly scorched. When four pieces of

flannel were applied, the interior two were much burnt, and the

third a little ; but the flame did not pierce through the fourth

piece. When this last was several times repeated in a very dark

situation, there could not be discovered the slightest appearance

of the flame at the bottom of the tube.

Exp. 10.—When two pieces of thin coarse paper were put at

the bottom of the tube (B), the flame passed through, making

a rent in the paper, without burning it in the least. When the

paper was examined, it presented, on each side of the hole, the

separated threads, as if it had been torn with the hand. With
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four pieces of paper the flame did not pass through. When pa-

per and flannel were used at the same time, it was found that

the interior one was always a little scorched.

From several of these results it would appear, that when the

flame proceeds with great velocity, its power of acting upon in-

flammable or other substances is so far prevented ; but when-

ever we, by any means, retard that motion, we facilitate its ac-

tion. In the 8th experiment, when one piece only of flannel

was used, the flame passed through without scorching it ; but

it was found in the 9th experiment, that as the resistance was

increased by additional pieces of flannel, the more of the scorch-

ed effect was observed. The same was illustrated in the 10th

experiment, when a piece of paper was put below one piece of

flannel, and when the flannel was put below the paper.

III. Independent of the proposed application of the appara-

tus, it appeared of considerable importance to ascertain how far

the flame might be thus propelled, and the greatest distance at

which it could explode the gunpowder.

Exp. 11.—To determine the distance to which the unretard-

ed flame could be forced by the explosion, there was fixed to

the apparatus a tube inches long. After numerous trials with

this, and with tubes of decreasing lengths, it was found that no

flame appeared at the bottom, till the tube was shortened to 23^

inches, and then it was very feeble, and of a pale blue colour.

Exp. 12.—The next circumstance for inquiry was the dis-

tance at which the flame could explode the gunpowder. When
the gunpowder was put immediately in contact with the lower

aperture of a tube 231 inches long, it was fired ; but when a

piece of flannel intervened it was not acted upon. Thus it ap-

peared, that although the flame, at 23| inches distance from the

source of its production, could inflame a quantity of powder,

yet it had not force enough to pierce even one piece 'of flanneL

The tube was now gradually shortened, and trials made at each

change, till it was reduced to between 19 and 20 inches, when

it fired the gunpowder through the flannel.

IV. The next experiments were with the view of ascertaining

how the results, obtained with this apparatus, might stand rela-
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ted to Sir Humphry Davy’s theory regarding the imp^vious

nature of wire gauze to flame.

The five following experiments are meant to illustrate this

part of the investigation. These notices have been confined to

two kinds of gauze ; the one considerably coarser than the other.

A square inch of the coarser gauze contained 1296 meshes, be-

ing 36 wires in the length ; and the same quantity of the finer

gauze contained 4900 meshes in the square, being 70 wires in

the length. Now, upon examining two of Sir Humphry Davy’s

lamps, one for magnetic purposes with copper gauze, and ano-

ther for common work with iron gauze, it was found that an

inch of the gauze of the former contained only 26 meshes in the

length, and 676 in the square ; and that the gauze of the latter

contained 28 meshes in the length, and 784 in the square

;

shewing, that even the coarsest wire-cloth which has been used,

is finer than what is employed in the safety lamp ; and that

these results acquire additional strength in proving, that the

wire-gauze is not impervious to the flame extricated by the ex-

plosion of the fulminating powder. '

Exp. 13.— tube, which could be separated into six pieces

of nearly the same length, was screwed to the apparatus, ma-

king the distance from the top (A) to the bottom, fully 23

inches. A piece of the coarser wire-gauze already described,

was put upon the hole at the' joining when the fulminating

powder was exploded at A, the flame passed through the gauze,

and appeared at the bottom of the tube. The same kind of

wire-gauze was next placed at a and 5, and then at a, h and e,

at the same time ; and the flame passed through all the pieces.

This effect was also obtained, when similar pieces of wire-gauze

were put at all the five joinings of the tube at once. In this

last result, the first piece of wire-gauze was 4f inches from the

top (A) ; the second 8| ; the third 12 ; the fourth 16 ; and the

fifth 20 ; and the flame appeared at the bottom, after a passage

of 23 1 inches through five pieces of the wire-cloth.

Exp. 14.—As the flame could not pass through the whole of

the tube, when the joinings were increased beyond 23J inches,

it was impossible to try an additional number of pieces of wire-

gauze, by adding them in the same way. This was therefore ac-

complished by putting more than one at the same joining. I next
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found, upon repeated trials in this way,' using the tube 15

inches long, as shewn on Plate IX. Fig. 1. that the flame could

pass through 0, 6, 9 and 12 pieces at once ; these being placed

1, 2, 3 and 4 pieces at each of the joinings 6, and c.

Eoop, 15.—Although, by the two last experiments, it was

proved that the flame could pass through the coarser wire-

gauze when increased even to 12 pieces, yet it did not follow

that it was not thereby altered somewhat in its nature. A pro-

bable change was, that it might become inert with regard to in-

flammables, as takes place in the several safety lamps, and par-

ticularly that of Sir Humphry Davy. Several experiments

were tried, to ascertain if this suggestion were correct ; first, the

wire-gauze was put at a

;

then at a and h ; and lastly, at «, h

and c

;

placing at the same time, during each trial, a quantity

of gunpowder in a piece of flannel at the bottom of the tube

;

and in all of these it was found that the gunpowder was infla-

med, and the wire-gauze not in the least injured.

Exp. 16.—The result was next tried, firing the fulminating

powder, whilst the finest wire-gauze was placed first at a, then

at a and h, and then at a, h and c, and it was found that the

flame still appeared at the bottom ; shewing that the gauze, al-

though much finer than that used in Sir Humphry Davy’s safe-

ty lamp, was not impervious to this flame. In some of the ex-

periments a hole was found to have been made in the centre of

the wire-gauze, and sometimes the parallel wires were forced

wider. This was very often the case, when a piece of wire-

gauze was put at all the joinings, a, h and c, and then it was

the gauze at a which was torn, or otherwise injured.

Exp. 17.—In order to ascertain if the flame stiU remained

unaltered, notwithstanding its having passed through the finest

gauze, a quantity of gunpowder in flannel was affixed to the

bottom of the apparatus, and it was inflamed through one, two,

and even three pieces of the gauze. Here the same occasional

appearance, noticed in the last experiment, occurred, with regard

to the upper piece of wire-gauze.

V. Before the discovery of the powder which has been since

used, a mixture of equal parts of the impure antimony of com-

merce and super-oxymuriate of potassa was employed, which
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was irregular in its effect, and formed a cake of crocus at the?

top. In firing this mixture, however, it occasionally happen-

ed, that the flame passed through at B, without inflaming the

gunpowder ; this at first was supposed to be owing to the burst-

ing of the paper containing the powder, but I afterwards began

to suspect, that it might proceed from some peculiar character

of the flame. Probably it might require more air than was

present, to erfable it to display its full energy. Under these

circumstances, gunpowder placed in the joinings of the tube^,

would not be acted upon by the flame passing through it ; and

this is so far verified by the following experiment.

Eocp. 18.—At the bottom of one of the divisions (a, h or c)^

of the tube, was put a small piece of flannel, so as to cover the

hole there ; and upon this were poured two, three, or four, and

in some trials even five grains of gunpowder. Upon exploding,

the fulminating powder at A, it was found in some of the expe-

riments, that the flame had passed through the gunpowder

without firing it ; but at other times this did not take place. In a

few experiments,gunpowder was put at two of the divisions (a,and

5), when it was found that the flame sometimes went through

both, without firing either of them ; at other times one portion,

was inflamed, and one left unaltered. The result, however, is

by no means regular in its occurrence ; sometimes I found it to

succeed in three successive trials ; at other times I failed four or

five times before obtaining this curious effect. In all these

cases, the powder was made to cover the whole surface of the

piece of flannel upon which it was poured. This variety of effect

seems to take place from some accidental circumstances, which

have as yet escaped my notice. At some times I have succeeded

best when gunpowder was used, the grains of which were large,

and at other times, again, the small-grained gunpowder was most

uniform.

This, at first, appeared to be an objection to the proposed ap-

plication of the apparatus. But after many trials, it was found

that the above curious result only took place when the stroke

with the hammer was slight ; for when a smart blow was given,

inflammation always took place.

The principal cause we may adduce for the powder remain-

ing uninflamed, under the above circumstances, is the rapid mo-
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tiori of the flame. We are entitled to draw this conclusion from

the phenomena which occurred in the 1st, 8th, and 10th expe-

riments ; in these we found that the flame did not act upon the

substances through which it passed when the resistance was

feeble. But in the 9th and 10th experiments, when the resist-

ance to which it was opposed was increased, then its effect upon

. the substances was more apparent. The same change of effect

seems also to take place with regard to the gunpowder ; when

the resistance is increased, the powder is always inflamed, and

the apparent inertness only takes place when the motion of the

flame is left almost wholly free. The failure of effect alluded

to in several of the trials in the 24th experiment, may have oc-

curred from the flannel having been too thick and compact, or

from too large a body of flame having passed down the tube at

one discharge.

Another cause may be assigned for the gunpowder remaining

uninflamed. There is scarcely any air contained in the spaces

h and c ; the flannel and gunpowder nearly All the whole, so far

as the tube is unscrewed, and the tube itself contains little air.

Now, a certain quantity of air may be necessary to enable the

caloric, in the insulated and condensed form in which we may
assume it to exist during this rapid motion, to display fully its

usual effects upon substances. When this supply of air is not

present, then the caloric passes through the gunpowder and

other substances without inflaming, or otherwise affecting them;

but when we put resistance at the bottom B, we facilitate the

concentration of the air contained in the tube, and therefore

promote the action ; or when we leave a quantity of air at «, 5,

or c, we in like manner assist the inflammation.

The above explanation will appear in a still clearer point of

view, when we consider the nature of those affinities which of-

ten take place between bodies, when in a nascent state, although

every attempt has failed to unite them, after they have assumed

their separate forms. The same may occur with regard to

flame. When propelled in an insulated form, it may not act

upon inflammables placed at a distance from the point of its dis-

engagement ; but, when it meets with resistance, in c^ontact with

such substances, or when it is presented to them in its nascent

state, then its full energy may be displayed. Its effects, there-
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fore, would be more strikingly displayed, were it to carry along

with it a quantity of air, than they would be, were it to force its

way through the tube and air in a separate form.

But, upon the whole, we must allow it to be a subject of con-

siderable obscurity, and further trials may be necessary proper-

ly to elucidate the cause.

VI. When we look for the cause of these phenomena, there

are two explanations which at once suggest themselves. The

one, ascribing the whole to electricity ; and the other, to con-

densed caloric.

The circumstances which lead to the electrical explanation of

the phenomena are,

1^^, The rapidity of the result. This takes place before the

least vibration is conveyed to the under end, as is proved by

the following experiment

:

Eocp. 19 .—A tin cup, loosely fitted to the bottom of the tube,

was filled with gunpowder, and a quantity of the fulminating

powder was exploded in the usual way at the top ; in this case,

the motion of the flame was so instantaneous with the percus-

sion, that the gunpowder was fired before the vibration from

the blow could act upon the tin-cup. This was tried in various

other ways with the same result.

The colour of the flame much resembling electric light.

It is slightly bluish.

There being some similarity in the darting of the light

from the bottom of the tube, and the passing of an electric spark

upon its discharge.

4d;hly^ The odour resembling some of those which arise from

actions which have often been called electrical. And,

5thly, The fulminating powder employed, containing an elec-

tric, which we were entitled to suspect had been brought into

rapid excitation by the percussion.

Such, then, being the corresponding appearances of the elec-

tric fluid and the flame in question, a number of experiments

were tried, with the view of either establishing or overturning

this apparent identity. As the results were all unfavourable

to the electric theory, an account of three of them may be suffi-

cient.
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Eocp. 20.—A brass ohain was fixed, so as to unite the tube

with the ground ; under this arrangement, were the flame- elec-

tric, it must have been conveyed silently by means of the chain

to the ground ; but this did not take place : the flame still con-

tinued to dart forward as formerly at each discharge.

Eocp. 21.—^When, again, a tube 60 inches in length, was at-

tached to the apparatus, it was found that the discharges of the

fulminating powder did not force the flame to the'bottom of

that tube. Now, had this been the electric fluid, it should have

passed along any length of tube with equal facility.

Eaop. 22 A chain was attached to the tube of the apparatus

when its lei^gth was varied ; and this chain was made to com-

municate with a Leyden phial. After several trials, duririg

each of which repeated discharges of the fulminating powder

were made to pass into the tube, it was found, that there was

not the slightest indication of the presence of electric fluid in

the Leyden phial.

VII. Having found that the first hypothesis does not hold

true, we are led to adopt the second, which ascribes the pheno-

mena to condensed caloric.

In the present case, the caloric may arise from one or more

of five different sources.

1. It may be disengaged from the fulminating powder, by a

change of capacity induced by the blow of the hammer ; or

probably from a partial decomposition of the union of the sub-

stances with their natural caloric.

2. It may arise from the combustion of the ingredients of the

powder, in contact with the compressed air.

3. The air of the tube may give out caloric, being condensed

by the gaseous bodies liberated at the top.

4. The air in the cap at the top of the tube may give out ca-

loric, when compressed between the cap in the one direction,

and the gaseous ingredients of the powder in the other direc-

tion. And,

5. The caloric may arise from the rapid movement of the ga-

seous substances along the brass tube.

Such are the probable sources from which the caloric may be
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derived ; and we may admit that they all so far unite to disen-

gage it.

But, again, when we consider the nature of the caloric, the

simplicity of the electric fluid is also lost. The condensed

caloric may be attached to some disengaged gaseous fluid ; it

may proceed by vibrations ; or it may exist by itself, quite dis-

tinct for the momentary period of its being visible, as it were in

an insulated form, somewhat analogous to radiation.

From the various results obtained in a number of experi-

ments, and particularly in some undertaken for the express pur-

pose, I am rather inclined to adopt the last of these conjectures

regarding the state in which the caloric exists during its rapid

movement. It would be tedious to detail the whole of the ex-

periments which seem to prove this. One, therefore, may be se-

lected, which, of itself, seems conclusive.

Exp. 23.—When we put a piece of tinder into a condensing

syringe, and force down the piston, the tinder is inflamed. From
this fact it may be concluded, that in the case of Colonel Yule’s

apparatus, were the flame accompanied by moving air, or were

it the result or quality of compressed air, it would inflame a

piece of tinder put in any of the joinings of the tube : the ex-*

periment was therefore repeatedly tried, using the finest Ger-

man tinder, but no inflammation took place. To render the ex-

periment more complete, trial was made if the flame would act

upon the tinder when in contact with the air at the bottom of

the tube, and it was found that it did so.

There are several other circumstances connected with the

nature of caloric, which may be so far elucidated by means of

this apparatus; but these I shall delay for some future commu-

nication, when I hope, by varying the experiments, to make

the conclusions more perspicuous.

Exflanatiim of Plate IX.

Fig. 1. Shews the whole of the Apparatus used in Mr BeuchaFs
Experiments, on a scale of /j^ths to 1 inch. AB a thick

brass tube, meant to represent the touch-hole of a gun ; it is

15 inches long, and can be shortened at a, b, c, and f ; C is

VOL. IV. NO. 8 . APRIL 1821. B b
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a cap which nearly fits A ; it is placed at the end of a bar

of brass CD, and moves upon a joint at D. I is a piece

of cork, to prevent C coming too close upon A, but by its

elasticity, to allow it to come close when the blow is given on

the top of C. GH is a thick plate of copper to attach CD
to the tube AB ; and EF is a frame of wood to prevent GH
being bent or injured by the discharging the apparatus.

KLMN is the canister alluded to in Exp. 3. it is placed in

the manner described. OPA is the bent tube used in

Exp. 4.

Fig. 2. a section of the cap C, and the steel hammer e, which

strikes upon the powder at the top of the tube AB.
Fig. 3. a section of the top A f, and the cup d, for holding the

fulminating powder. The bottom piece d f screws out of A,

for the purpose of getting it cleaned. The hole of the tube

is at a separated into three small holes, to prevent the pow-

der falling through.

Fig. 4. the face of the top of A, and the bottom of the cup d,

on which is seen the size of the three small holes through

which the flame is forced during a discliarge.

Fig. 5. the end of one of the divisions of the tube AB, and the

size of the male screws which unite them at a, b and c. Into

the female screws at a, b and c, were put tlie gunpowder

used in Exp. 18. and the wire gauze in Exp. 13, 14, 15,

16, and 17.

Fig. 6. the bore of the tube AB, and the bottom of the male

screw^s at a, b, c, and the bottom of the tube B.

Fig. 7. The new apparatus freed from the tube, as fitted to and

used in discharging the six-pounder. It is screwed to the

gun by three nailsx C is turned to the muzzle, and D to

the breach of the gun. See page 376.

Fig. 8. The corresponding part to A f. Fig. 1., of the apparatus

affixed to the six pounder alluded to at page 376. Tfiis

screws out when the gun is to be cleaned.

Fig. 9. is the bottom of Fig. 8.

Figs. 4. 5, 6, and 9, are of the full size ;
Fig. 7- is 6 inches

long. Fig. 8. is inches deep. The size of Figs. % and

3., which are fitted to each other, will be seen from Fig. 4.,

w Inch is the face of Fig. 3.
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Aett. XXVIII .—On a New Method of Calculating the Parah

laoeesfor Occultations <fthe Fixed Stars. By M. Charles

IluMKER, Rector of the Nautical Academy of Hamburgh.

In a Letter to Dr Brewster.

Dear Sir,

In reply to your obliging letter, I take the liberty of commu-

nicating to you a new method, of my invention, for calculating

the parallaxes for occultations of fixed stars, and in which neither

the longitude of the moon nor its augmented semidiameter are

required.

Fig. 10. of Plate IX. is an orthograplJi^al projection on the

plane of the ecliptic, where knh the semidiameter of that circle

of latitude of the moon which appears to come in contact with

the star, C the centre of the earth, and A the position of the

observer on its surface. According to the usual method, we find

DS =: BD + BS, where BD is the parallax in longitude, for find-^

ing from the true place of the moon’s centre, its apparent place,

and where BS is found with the moon’s augmented semidiameter-

I find DS=:SE-f-DE, where SE is the parallax in longitude,

to find from the apparent place of the point of contact on the

surface of the moon, or star’s place, the true place of that

ko
point n of the moon, and where DE = DCE =^ is found

with the true semidiameter of the moon.

Suppose,

L, Longitude 1 B, True latitude of the ([ ’s centre.

5, Latitude i /3 , True latitude of that point of

X, Longitude the moon behind which the

H, Altitude

P
, Equatorial parallax.

SE =:% — parallax in lon-^

star immerges or emerges.

D, True semidiameter of the (j

.

Apparent zenith distance of

gitude for the point n. the star.

jp. Parallax in altitude of the

point n.

B b 2
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The following is my formula

:

sii

cos D

g .sin P cos H cos (b + M)

V € sin P sin H . ^
cos (L—a) tan H = tan M ^ ^ sin (L— a) = sin S

cos D cos ]\1 cos ^
= sm

f sin (b -h 0 cos 5 == sin /3

Thence^ tan ^ , c-t^
tan 7r=h h.

DE = (n/

I
cos (64-

(D + B~-/3).(D--B+~/3) ^.
cos B . cos /3

SE + DE^SD.

Demonstration :

cos^r

r . Ti l
Sin P . ( sm ;5:

. e sm P' = sm pLet sm P' be =: Then is -I ^ ^ ^ tt •

cos D (. cos z . cosM == cos H. sii

Thence

but

Consequently,

Thence ^ and /3 are easily deduced.

sin(5-bM)

tan z. g sin P cos H sin (b 4- M)
cos M ^

tan z. tan (b 4- M) = tan p. cotan

p sin P. cos H. cos (b 4- M) ^ ^

cos M

Now we have hn —sj ; but k 0 is re-
^ cos B . cos /S

.

quired.

A n being a tangent, Cn must cut the circle of latitude of the

moon in two points, and ko <.kn. The point n where the

observer on the surface of the earth sees the star immerge or

emerge, is either hid to the centre of the earth, or falls within

the disk of the moon there to be seen ; but ko — kn. cos nkoy

and nko — Cn A=z tc.

My formula contains nowhere a factor that could become

The factors are all sines of great, and cosines of small arcs. On

the contrary, the products are all sines or tangents of small arcs.

This method can be worked with sufficient - exactness with five

decimals. I am, &c.

Hamburgh, 1

Feb. SL 1821. I

Rumrer.
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AiiT. XXIX.

—

On the Movements of Camphor- upon Water,

and of different Alloys of Pokissiiim when in contact ipitk

Water or Mercury,

1 HE singular movements of small pieces of camphor when

floating upon water, have been long ago observed. M. Romieu

and other Italian authors considered them as electrical pheno-

mena, while MM. Lichtenberg and Volta, who had seen the

same effects in the benzoic and succinic acids, ascribed them

to an emanation from these bodies. Brugnatelli discovered,

that the bark of aromatic plants, when thrown upon water,

moved round hke camphor, and Venturi observed an analogous

motion in the saw-dust of different woods, that had imbibed

either a fixed or a volatile oil.

The last of these philosophers investigated this subject with

much attention, and the result of his inquiries is published in a

Memoir entitled. Precis de qiielques experiences sur la sec^

tion que des cylindres de Camplire eprouvent d la surface de

Veau, et reflexions sur le mouvement qui accompagnent cette sec-

tion. In this paper Venturi shews, that the camphor is rapidly

dissolved at the place where it touches the water and the air

;

that the camphor thus dissolved spreads over the aqueous sur-

face, and is rapidly evaporated by its being thus brought into

contact with a greater quantity of air. He then supposes that

the jets of dissolution produce, by their mechanical reaction

against the camphor, motions of rotation, &c. ; and that if the cen-

tre of percussion of all the jets do not coincide with the centre of

gravity, a rotatory and a progressive motion will result. As
the jets are occasioned solely at the circumference of the sec-

tion of the camphor by the plane of the water, it should circu-

late round a vertical axis, and small pieces should turn with a

greater velocity than large ones.

This interesting subject has received new and important il-

lustrations, in a very able Memoir on the Alloys of Potassium

and Sodium, by M. G. S. Serullas, principal druggist to the

Military Hospital of Metz, an abstract of which is published

* See Mcmoircs jircsentes a VInstitut, tom i. p. 125. Paris 1805.
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in a late number of the Journal de Pharmacie. We shall ex-

tract from it at present only the parts which relate to the sub-

ject of this article.

On the Motions ofAlloys (fPotassium in contact with Water.

A fragment of potassium thrown upon water, turns and

agitates itself at the surface like a piece of camphor ; but a

fragment of the alloy, which, being heavier than water, falls to

the bottom, does not lead us to anticipate similar motions. M.
Serullas, however, observed one of the fragments moving

under water in a circular direction ; and he remarked that its

progress was always opposite to that part of its surface from

which the greatest quantity of hydrogen was disengaged,—a re-

sult which he presumed was analogous to that which Benedict

Prevost ascribed to the effluvia of camphor, and confirmed his

opinion in opposition to that of Venturi, Carradori and others.

In order to examine this point, M. Serullas threw some of

the alloy, cparsely pulverised, into a mercurial bath, cover-

ed with a slight film of water. All these particles, from

the variety of their forms, the separation more or less complete

of the metallic laminae which composed them, and which per-

mitted the water to penetrate more or less readily, instantly

assumed different motions, more energetic and more varied than

those of camphor, but leaving no doubt respecting the analogy of

the cause which produced them. In the case of camphor, says

M. Serullas, it is an effluvium of its own substance, and in the

case of the alloy, it is an effluvium of hydrogen ; and in both in-

stances the motion is impaired by the resistance which the

effluent matter experiences in the media into which it is pro«

jected.

M. Serullas observed, that in proportion as the potassium of

the alloy was converted into potash, the debris of the antimony

and of the carbon formed at the surface of the bath a species

of black unctuous coating, which restrained the motions of the

undecomposed fragments. He found, however, that they re-

sumed their wonted vivacity by removing this pellicle ; and in

order to put into full activity those which had become station-

ary, and were not exhausted of their potassium, he had only to

break them in pieces.
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This effect of the pellicle reminded him of that of a drop of

oil, which, as Vpnturi observed, suddenly paralysed the mo-

tions of the camphor, when dropped upon any part of the

aqueous surface. Dissatisfied, however, with the explanations

of this singular fact, M. Serulias supposes, that the camphoric

emanation was dissolved by the oily substances expanded over

the water, and that this dissolution taking place on every part

of the chain, formed by the camphoric molecules, propagates

itself more and more, and prevents the reaction which produ-

ces the motion. The inactivity of camphor placed upon water

impregnated with a fat matter, he explains in a similar man-

ner.

On the Motions of the Alloy ofPotassium and Bismuth upon

Mercury.

This alloy moves with great volubility on a bath of mercury,

whether it be covered with water or not. In both cases it

exhales such a strong smell of garlic or phosphorus, that it

cannot be ascribed merely to the small quantity of arsenic in

the bismuth, but to a particular modification of the hydrogen

produced.

M. Serulias remarks, that during the decomposition of this

alloy upon mercury, it forms at the surface of the bath a blacb

pellicle, (found by analysis to be a mixture of the oxide of bis-

muth and charcoal) ; that this pellicle is attracted by metallic

substances, and not by those which are not metallic ; that if a

plate or rod of zinc, iron, copper, brass, silver, or even bis-

muth, touches the water of the bath, no attraction is exhibited,

but that if it penetrates to the mercury, the black matter

springs upon the metal with the rapidity of lightning, and even

to a great distance,—a phenomenon which he ascribes to the

electric state of the black matter.

The agitation of the alloy of potassium and bismuth, does not

appear to him to be owing to the amalgamations of the potas-

sium, but to the disengagement of hydrogen, resulting from the

decomposition either of the atmospheric water, whose accumu-

lation round each fragment becomes instantly visible, or of that

contained in mercury, more or less moist.
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M. Serullas ascribes the impetuosity with which potash moves

upon water to the rapid emission of the hydrogen which is pro-

duced. In order to prove this, he put portions of the alloy of

potassium and bismuth under a receiver of dry atmospheric

air, and reversed upon dry mercury, the alloy remained sta-

tionary, and was quietly dissolved in the mercury. Other pieces

were placed in the same manner under another receiver, and

were left for a sufficient time to establish their immoveability.

As soon as two drops of water were thrown into the air across

the mercury, the fragments began to move with their accustom-

ed velocity. The same effect was obtained by substituting in

place of atmospheric air dry azote, or oxygen equally dried.

Similar results were obtained by substituting potassium in place

of the alloy. M. Serullas now placed a capsule containing

mercury, upon which he had put some fragments of the alloy,

and having introduced it under the receiver of an air-pump,

the fragments instantly expired as soon as the air was with-

drawn, and were reanimated by its introduction.

On the Motion of the Alloys ofPotassium and Lead, Potassium

and Tin, and Potassium and Iron, upon Mercury.

The two first of these alloys are decomposed with difficulty

when in contact with water. No doubt, however, the serrated

contexture of these metals^protects the potassium from the aque-

ous fluid. When they are thrown on mercury, however, they

are soon set in agitation, their motion gradually increases, and

they acquire a still greater velocity, if water is poured upon it.

W^hen the alloys have disappeared from the surface of the

bath, and have left only a black and unctuous water, M. Se-

rullas observed, that they occasioned starts which raised the

pellicle with a species of explosion, and he supposed this to

be part of the amalgamated potassium which decomposed the

water in the mass of mercury.

M. Serullas likewise remarked, that the alloy of potassium

and iron turns like the other alloys upon a bath of mercury

covered with water ; and he informs us, that all that he has said

of the alloys of potassium is equally applicable to those of so-

dium.
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Art. XXX .—Jn attempt to Analyse the Automaton Chess

Flayer ofM. De Kempelen.

The title prefixed to this article, is that of a very interesting

and ingenious little work, just published, which has scarcely

reached us in time to enable us to present a satisfactory analysis

of it to our readers.

The Automaton Chess Player ofKempelen was introduced into

England by its inventor in 1783, and has, during thelast two years,

been exhibited in various parts of England and Scotland, under

the direction of M. Maelzel. The interest which it excited is fresh

in our recollection ; and the public opinion is pretty equally di-

vided between the two theories, of its being a piece of real ma-

chinery, directed by the exhibitor, or a piece of ingenious decep-

tion, under the controul of an internal agent. If the impossi-

bihty of a chess-player being concealed in the machine had been

thoroughly established, we should have had no hesitation in con-

sidering magnetism as the moving power ; but a very narrow in-

spection of the apparatus soon satisfies us that there is room

for a living being ; and that while this appeared to be the case,

there was no occasion for calling in the aid of more complex

machinery.

The author of the present work has, we think, demonstrated

the truth of this opinion, with a degree of sagacity and in-

genuity of no ordinary amount ; and he has shewn, by a series

of drawings, how a full grown man may be concealed in the

machine, and may take the successive positions which are ren-

dered necessary during the preliminary stratagem, as well as du-

ring the progress of the game. We shall endeavour, in the follow-

ing extracts, to exhibit the principal arguments which he employs.

The annexed drawings, (Plate X. Figs, 1. and 2.) represent the

general appearance of the machine. It runs on castors, and is ei-

ther seen on the floor when the doors of the apartment are thrown
open, or is wheeled into the room at the commencement of the ex-

hibition.

“ The exhibitor, in order to shew the mechanism, as he informs
the spectators, unlocks the door (A, Fig. 1.) of the chest, which ex-

poses to view a small cupboard, lined with black or dark coloured
cloth, and containing different pieces of machinery, which seem to
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occupy the whole space. He next opens the door (B, Fig. 2.) at

the back of the same cupboard, and holding a lighted candle at the

opening, still further exposes the machinery within. The candle

being withdrawn, the door (B) is then locked. The drawer (G, G,
Fig. 1.) in the front of the chest is then opened, and a set of chess

men, a small box of counters, and a cushion for the support of

the Automaton’s arm, are taken out of it. The exhibitor now
opens the two front doors (C C, Fig. 1.) of the large cupboard, and
the back door (D, Fig. 2.) of the same, and applies a candle, as

in the former case. This cupboard is lined with cloth like the

other, but it contains only a few pieces of machinery. The chest is

now wheeled round, the garments of the figure lifted up, and the

door (E, Fig. 2.) in the trunk, and another (F,) in the thigh, are

opened. But it must be observed, that the doors (B and D) are

closed.

The chest is now restored to its former position on the floor ;

the doors in front, and the drawer, are closed and locked ; and the

exhibitor, after he has occupied some time at the back of the chest,

in apparently adjusting the machinery, removes the pipe from the

hand of the figure, winds up the works, and the Automaton begins

to move,”

After pointing out the extreme difficulty of executing the

movements of the chess player by machinery alone, and the ex-

treme probability of a deception, from the eagerness of the ex-

hibitor to display a part of the mechanism at one time, and his

studied concealment of it at another, our author deduces an ar-

gument in favour of his opinion, from the regular and undevi-

ating mode of‘disclosing the interior qf the chest ; and he shews

that the various facts which have been observed respecting the

winding up qf the machine^ afford positive proof that the axis

turned by the key is quite free and unconnected either with a

spring or a weight, or any system of machinery."’

The author then proceeds to point out a method by which

any person well skilled in the game, and not exceeding the or-

dinary stature, may secretly animate the automaton, and imitate

the movements of the chess-player. This method will be easily

understood from the following extract :

The drawer (G G, Fig. 10.) when closed, does not reach to the

back of the chest ; it leaves a space (O) behind it, about 1 foot 2

inches broad, 8 inches high, and S feet 1 1 inches long. This space

is never exposed to view.
“ The small cupboard is divided into two parts by the door or

screen (I, Fig. 6.) which is moveable on a hinge, and is so contrived

that when B is closed, this screen may be closed also. The ma-
chinery (H) occupies the whole of the front division as far as I ; the
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hinder division is nearly empty, and communicates with the space

behind the drawer, the floor of this division being removed.
The back of the great cupboard is double, and the part (P, Q,)

to which the quadrants, &c. are attached, moves on a joint (Q), at

the upper part, and forms, when raised, an opening (S) between the

two cupboards, by carrying with it part of the partition (R), which
is composed of cloth stretched tight. Fig. 10. shews the false back
closed. Fig. 11. shews the same raised, forming the opening (S)

between the chambers.
When the trunk of the figure is exposed by lifting up the dress,

it will be seen that a great part of it is occupied by an inner trunk
(N), which passes oft’ towards the back in the form of an arch,

(Fig. 2.) and conceals a portion of the interior from the view of the

spectators. This inner trunk opens to the chest by an aperture

(T, Fig. 9.) about 1 foot 3 inches high, by 1 foot broad.

When the false back is raised, the two chambers, the trunk,

and the space behind the drawer, are all connected together.
“ The player may be introduced into the chest through the sliding

panel (U, Fig. 6.), at the end. He will then elevate the false back
of the large cupboard, and assume the position represented by the

dotted lines in Figs. S. and 4. Every thing being thus prepared,

the charm’s wound up,” and the exhibitor may begin his opera-

tions by opening the door (A). From the crowded and very inge-

nious disposition of the machinery in this cupboard, the eye is un-

able to penetrate far beyond the opening, and the spectator is led

to conclude that the whole space is occupied with a similar appara-

tus. This illusion is strengthened and confirmed by observing the

glimmering light which plays among the intricacies of the ma-
chinery, and occasionally meets the eye, when the lighted candle is

held at the door (B). A fact, too, is ascertained, which is equally

satisfactory, though for opposite reasons, to the spectator and the

exhibitor, viz. that' no opake body of any magnitude is interposed

between the light and the spectator’s eye. The door (B) must now
be locked, and the screen (I) closed, which being done at the mo-
ment the light is withdrawn, will wholly escape observation.

It has been already mentioned, that the door (B), from its con-

struction, closes by its own weight ; but as the player’s head will

presently be very near it, the secret would be endangered, if, in

turning round the chest, this door were, by any accident, to fly

open
; it becomes necessary, therefore, to make assurance double

sure,” and turn the key. If the circumstance should be observed,

it will probably be considered as accidental, the keys being imme-
diately wanted for the other locks.

The opening (B) being once secured, and the screen (I) closed,

the success of the experiment may be deemed complete. The secret

is no longer exposed to hazard ; and the exhibitor is at liberty to

shape his conduct in any way he may think most likely to secure

the confidence of the spectators, and lead them insensibly from the

main object of pursuit. The door (A) may safely be left open ;

this will tend to confirm the opinion, which the spectators probably
formed on vicAving the candle through this cupboard, that no per-
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son was concealed within it : it will further assure them that no-
thing can pass in the interior without their knowledge, so long as

this door continues open.
The drawer stands next in the order of succession : it is open-

ed, apparently

j

for the purpose of taking out the chess men, cushion,

&c. but really to allow time for the player to change his position,

(see Fig. 5.) and to replace the false back and partition, preparatory

to the opening of the great cupboard.
The machinery is so thinly scattered over this cupboard, that

the eye surveys the whole space at one glance, and it might seem
unnecessary to open a door at the back, and to hold a lighted candle

there, as in the former instance ; but the artifice is dictated by sound
policy, which teaches that the exhibitor cannot be too assiduous in

affording facilities to explore every corner and recess, which, he well

knows, contains nothing that he is desirous of concealing.

The chest may now be wheeled round for the purpose of shew-
ing the trunk of the figure ; leaving, however, the front doors of the

great chamber open. The bunch of keys, too, should be suffered to

remain in the door (D) ; for the apparent carelessness of such a pro-

ceeding will serve to allay any suspicion which the circumstance of
locking the door (B) might have excited, more especially as the tv/o

doors resemble one another in point of construction.
“ When the drapery has been lifted up, and the doors in the

trunk and thigh opened, the chest may be returned to its former si-

tuation, and the doors be closed. In the mean time the player

should withdraw his legs from behind the drawer, as he will not so

easily effect this movement after the drawer has been pushed in.

Here let us pause a while, and compare the real state of the

chest at this time, with the impression which, at a similar period of
an exhibition of the Chess Player, has generally been left on the

minds of the spectators ; the bulk of whom have concluded that

each part of the chest had been successively exposed ; and that the

whole was at that time open to inspection : whereas, on the con-

trary, it is evident that some parts had been entirely withheld from
view, others but obscurely shewn, and that nearly half of the chest

was then excluded from their sight. Hence we learn how easily,

in matters of this sort, the judgment may be led astray by an artful

combination of circumstances, each assisting the other towards the

attainment of one object.
“ When the doors in front have been closed, the exhibitor may

occupy as much time as he finds necessary, in apparently adjusting

the machinery at the back, whilst the player is taking the position

described in Figs. 7* and 8. In this position he will find no diffi-

culty in executing every movement required of the automaton : his

head being above the table, he will see the chess-board through the

waistcoat as easily as through a veil ; and his left hand extending

beyond the elbow of the figure, he will be enabled to guide its hand
to any part of the board, and to take up and let go a chess man with
no other delicate mechanism” than a string communicating with

the finger. Flis right hand being within the chest, may serve to

keep in motion the contrivance for producing the noise, which is
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heard during the moves^ and to perform the other tricks of moving
the head^ tapping on the chest, &c.

In order to facilitate the introduction of the player's left arm
into the arm of the figure, the latter is obliged to be drawn back-
wards ; and to account for, and conceal this strained attitude, a pipe

is ingeniously placed in the automaton’s hand. This pipe must not

be removed till the other arrangements are completed.

“ }Vhen all is ready, and the pipe removed, the exhibitor may
turn round the winder, to give the impression to the spectators of

winding up a spring, or weight, and to serve as a signal to the

player to set the head of the automaton in motion.

The above process is simple, feasible, and effective ; shewing
indisputably that the phenomena may be produced without the aid

of machinery, and thereby rendering it probable that the Chess
Player derives its merit solely from the very ingenious mode by
which the concealment of a living agent is effected.”

The author has added five Lithographic . Plates, containing

various methods of covering the chess-board with the Knight’s

moves, both terminable and interminable.

He has given the methods of Euler, Mairan, Demoivre, and

Montmort, and has added many new and very beautiful ones of

his own. Several of these are upon parallelograms less than the

chess-board ; two specimens of which are given in Figs. 12. & 13,

Explanation qf Plate X.
“ Fig.l, A perspective view of the Automaton, seen in front, with all the doors

thrown open.
“ Fig, 2, An elevation of the back of the Automaton. ,

“ Fig. 3. An elevation of the front of the chest, the dotted lines representing the

player in the first position.

‘‘ Fig. 4. A side elevation, shewing the player in the same position,

“ Fig, 5. A front elevation, shewing the second position.

“ Fig. 6, An horizontal section through the line WW, Fig. 5.

“ Fig, 7, A front elevation, shewing the third position.

Fig. 8. A side elevation of the same position.

“ Fig. 9. A vertical section through the line XX, Fig. 8.

“ Fig. 10. A vertical section through the line YY, Fig, 7. shewing the false back
closed.

“ Fig. 11, A similar section, shewing the false back raised.

Figs. 12. and 13. Shew the author’s method of covering with the Knight’s move
parallelograms less than the chess-board.

'

Thefollowing Letters qf' Reference are employed in all the Figures,

A Front door of the small cupboard.

B Back door of ditto.

CC Front doors of large cupboard.

D Back door of ditto.

E Door of ditto.

F Door in the thigh.

GG The drawer.

H Machinery in front of the small cupboard.
I Screen behind the machinery.

K Opening caused by the removal of part of the fioor of the small cu])hoard.

3
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L A box which serves to conceal an opening in the floor of the large cup-
board, made to facilitate the first position ; and which also serves as a
seat for the third position.

M A similar box to receive the toes of the player in the first position.
N The inner chest, filling up part of the trunk.
O The space behind the drawer.
PQ The false back turning on a joint at Q.
R Part of the partition formed of cloth stretched tight, which is carried up by

the false back, to form the opening between the chambers.
S The opening between the chambers.
T The opening connecting the trunk and chest, which is partly concealed by

the false back.

U Panel which is slipped aside to admit the player.

Art. XXXI .—Observations on the Natural History and Sti'uc-

ture ofthe Proteus Anguinus. By Sig. Configliachi and

Dr Rusconi. With a Plate.

HE Proteus Anguinus is an animal that has much excited

the curiosity of zoologists, and many points in its natural histo-

ry and anatomy still remain undecided. Of late this animal

has been examined with far greater minuteness, and under much
more favourable circumstances than heretofore, by two Italian

naturalists of distinguished ability ; and the results of their la-

bours have been given to the world in a work, entitled, Del

Proteo Anguino di Laurenti Monografia^ puhlicata da Pktro

Conjigliach% Professors Ordinario di Fisica nella Imperiale

Regia Universitd di Pavia, e da Manro Rusconi, Dottore in

Medicina e Publico Ripetitore di Fisiologia!'''—Pavia, 1819.

This work is illustrated by excellent engravings, from most ac-

curate drawings by Dr Rusconi himself ; and as only a few co-

pies of it have yet reached this country, perhaps an abridged

account of the labours of these ingenious naturalists, which have

so much contributed to clear up the doubts respecting this sin-

gular animal, may not be unacceptable to such of the readers of

the Philosophical Journal as take an interest in such subjects,

and have not the opportunity of consulting the original work.

It appears that the first knowledge of this animal was com-

municated to the public by Dr Laurenti, in his Synopsis Rep-

t'dium, about the year 1768. A fuller description of it was pu-

blished by Dr Scopoli in 1772 ; and in the new edition of the

Systcina Naiuru. of Linnneus, edited by Gmelin, notice is taken
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of it. After this Hermann and Schreibers wrote on the Pro-

teus, but described only its external parts, and contributed no-

thing to clear up the many doubts and conjectures respecting

it. In this state of uncertainty, Dr Schreibers first had recourse

to anatomy, as the only satisfactory mode of gaining correct in-

formation : but unfortunately he possessed only three Protei,

which had been sent to him from Carniola, preserved in spirits

;

which circumstance precluded him from giving that complete

information which might otherwise have been expected from so

eminent a naturalist. His description was published in 1801 ;

and among many excellent observations, he points out the stri-

king differences of form in the lungs of the Sirena lacertina,

compared with those of the Proteus Next to Schreibers, we

have to notice two zoologists of the highest celebrity, MM.
Cuvier and Rudolphi, both of whom examined the internal

structure of this animal. The former first discovered, and ac-

curately described the organs of generation in the female, and

established, on a solid foundation, that the Proteus was not a

larvUy as many had supposed, but a perfect animal

;

an opinion

now generally followed, and confirmed by the recent observa-

tions of Rudolphi, who has described the generative system in '

the male, and communicated observations on the globules of the

blood, which, in this animal, seem to be of an unusually large

size.

* The authors here uoserve in a note, that Dr Schreibers,, aware of the im-

perfection of his former description, had lately resumed the subject, and applied

himself not less to study the habits than the inteimal structure of the Proteus.

Uninformed of his intentions, the authors had transmitted to him at Vienna a

copy of their plates, with the accompanying explanations, and a request that he

would favour them with his opinion of their labours, and his advice, where it

might appear to him that they had been mistaken. With a liberality that does

him great honour, he replied, “ Since you have anticipated me, continue the

work you have so well begun : when the work shall be published, I will cause a

translation of it to be made into our language, under my own eyes, and as I have

procured very many of these animals, with the view of instructing myself on

various points, I shall be able to add to the translation not a few observations, and

perhaps some platOs.” The authors observe, that they announce, with great

satisfaction to zoologists, this intended translation of their work, and the addi-

tions it is destined to receive. The fame of Sig. Schreibers renders it unneces-

sary for them to say more ; they add only, that he has devoted many years to

this subject, and sacrificed more than 100 protei to his learned researches.



400 Ohscrvailons on the Natural History

Tlie Proteus Anguinus lives and multiplies in the water of -

certain subterranean caverns of Carniola. The province in

which these caverns occur is divided by a chain of mountains of

secondary or transition limestone, on which rest many hills of

posterior formation. Both in the mountains and^ hills are many
caverns and subterraneous passages stretching in various direc-

tions, and lying in different places. These caverns communi-

cate with one another, so that the water first collected in those

at a higher level, falls down and circulates through subterrane-

ous channels, till it settles in the lower caverns, some of which

are of vast size and depth. ,Two of the most remarkable of

these caverns are situate near Adelsberg, a village lying mid-

way between Trieste and Lubiana. One of them, called the

Cavern of Adelsberg, is close to the village, and the other,

named the Cavern of Maddalena, is only a few miles' distant.

It is in this last that the peasants at present go to fish for Pro-

tei. On the 2d of August 1816, the authors, attended by three

peasants, furnished with torches, and with a small net in the

shape of a bag, fixed to the end of a staff, prepared to enter

this cavern. At 5 o'’clock a. m., the temperature of the exter-

nal air at the mouth of the cavern was 48° Fahr^'. As they de-

scended, they passed through spacious apartments, some of

them clothed with stalactites and calc-spar, which reflected with

great brilliancy the light of the torches, and exhibited a mag-

nificent appearance. Others appeared like pits of mud, which

rendered the walking very inconvenient. At length they reach-

ed a stagnant pond, about 30 feet broad, and at a depth below

the surface of about 170 toises. In this pond they saw one

proteus, but did not succeed in taking him ; and from the

w^ater being turbid, and in too great quantity, in consequence

of heavy rains the day before, they were obliged to reascend,

after having been two hours in the cavern, without taking a

single proteus. The temperature of the water in this pond

w-as 55°, and that of the air of the cavern was stationary at

* In the original, the temperatures are given according to the scale of Reau-

mur, which are here converted into the corresponding degree of Fahrenheit. As

great precision is not necessary, the nearest ivhole numbers of Fahrenheit are taken,

in order to avoid fractions.
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54°. 5, while the thermometer, left in free air at the mouth of

the cavern, had risen from 48° to 59°. The specific gravity of

the water in the pond was to that of distilled water, at the

same temperature, as 101°.5 to 100°, These animals are found

in other pits of stagnant water in Carniola and elsewhere. The
first protei described by Laurenti and Scopoli were not procured

from the Lake of Zirknitz, as has been commonly represented,

nor from any of the caverns of Carniola, but were found acci-

dentally by the peasants in small puddles of water near the

mouths of certain caverns, a little distant from Sittich, on the

road to Newstadt, in Lower Carniola, cast out of the caverns

probabl}; by the overflowing of their water after heavy rains.

It was not till the year 1797, that these animals were discover-

ed in the caverns of Maddalenq,. At present, the peasants of

Adelsberg, when the season suits, go to fish for them, and pre^

serve them alive, till they sell them to the curious who visit

Carniola, or convey them to Trieste, where they are spld for

the small sum of two or three Ure each.

Regarding the form and habits of the proteus, the authors ob-

serve they shall be brief. As to externalform^ the accompanying

figure, (Plate XI ,) drawn with all possible care and attention,

will much more clearly make it known than any words can do

;

and on this point, therefore, they profess to note down only such

things as could not be exhibited by a figure, or which the

draughtsman could but imperfectly represent. With regard to

habits^—to describe these with minuteness and perfect accuracy,

it would be necessary to observe the animal in its native caverns,

and not in the state of captivity in which it has been seen by

them. They will faithfully state, however, all they have ob-

served of these animals, while kept in vessels within doors for

more than two years : and from the observations thus made,

and from comparisons between the proteus and aquatic salaman-

der, will deliver the best judgment they have formed of their

habits and way of life.

The authors are not able to speak positively either of the age

or of the size< at which these animals arrive. None of the pro-

tei seen by them exceeded 12 inches in length, and the smallest

they have heard of was only four ^
: It was seen by Dr Pockels,

VOL. IV. NO. 8. APRIL 1821. CC
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a skilful anatomist, and not less estimable for his learning than

for the suavity of his manners. There is reason to believe,

that, when at their full growth, they reach to 14 inches or

even more. That described by Schreibers in 1801 was 13

inches in length. With regard to age, there is reason to think

they are pretty long lived ; for the Archduke John of Austria,

a zealous cultivator and liberal patron of natural science, kept,

in a subterranean grotto, constructed for the purpose, several of

these animals, one of which lived eight years, and acquired a

size greater than ordinary.

When viewed alive, and in water, the body of the proteus

appears at first of a cylindrical form, but when more attentively

surveyed, it is seen to be somewhat flattened on the sides, espe-

cially towards the tail, which, beyond the lower limbs, is redu-

ced at length to the shape of a spatula. The back and head

of the animal are of a whitish-red colour, which, on the sides

and tail, inclines to violet. The belly, on the contrary, is

white, though even there, in the region of the liver, it has a

bluish cast, like that of the human veins, seen through a very

fine and delicate skin. An illustrious writer, ^ho had observ-

ed a proteus only after having been kept in spirits, has describ-

ed the skin as very opaque ; but we, say the authors, who have

seen many protei alive, can with confidence affirm, that so far

from being opaque, the skin of these animals is, almost beyond

belief, transparent,—to such a degree, indeed, that the colours

or tints, as painters express it, are so very diaphanous, that, to

represent it by words, is quite impossible, and by the pencil

sufficiently difficult. Those unacquainted with painting may
doubt our assertion, but those the least instructed in that art,

and v/ho know by experience how difficult it is to imitate a

diaphanous tint, will remain painfully convinced of this, when

told that the diaphanity of the tints of the Proteus Anguinus

(be the human skin as white, morbid, and subtile as you please)

exceeds by far that of the colours of the human body. But

the flesh-colour of this animal in course of time changes; and

this happens more or less quickly, according as he is more or

less exposed to the light. From whitish-red the skin passes by

The authors employ the old French measures.
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degrees to violet ; so that to preserve the nati^ral colour, it is

necessary to keep the animal always in obscurity.

The skin of this reptile, like that of eels, is every where be-

smeared with a viscid mucus ; and when viewed with a lens, it

is observed to be studded with minute reddish spots, and with

innumerable pores. By Reason of this mucosity, the proteus

easily slides out of the hand, and while alive, is with difficulty

fixed down to any substance for the purpose of dissection. In

attempts to do this, say the authors, we have destroyed many

protei, and have observed, that, when about to die, the body

has become covered with so much mucus, that it appeared diffi-

cult to believe how they were able to afford it.

In enumerating the external organs, the authors pass over for

the present the eyes and gills, till they come to describe anato-

mically the organs of sense and of circulation. As to the mouth,

it differs from that of other reptiles. The superior lip, after co-

vering the teeth, is continued a little downward over the inferior

one in front ; and, on the other hand, the inferior lip is conti-

nued upward over the superior one on the sides of the mouth.

The size of the head and tail is, in some protei, larger in propor-

tion to the body than in others, depending probably on the rela-

tive age of the animal, and not on particular seasons, as is the

case in the aquatic salamander.

When a proteus that has been kept some time in darkness is

observed with caution, he is always found to be resting quietly

at the bottom of the vessel, and in the position nearly repre-

sented in the figure. But if the vessel be quickly uncovered,

he suddenly begins to move, is much agitated, and seeks always

that part of the vessel which is darkest. If now that part of the

vessel be exposed to the light, the animal again begins to move,

and soon his gills assume a redder tint, and the rest of the body

also becomes of a redder hue. In fact, the light gives pain,

and the animal exerts himself to avoid it. This disposition to

escape from light is the more remarkable, as the eyes of this

animal are incredibly small, and so buried beneath the skin, that

a person even apprized of their situation, must use great dili-

gence to discern them ; whence those are not without excuse <

who have denied altogether the existence of these organs.

c c S
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This reptile feeds on worms, small bivalves, and snails. In

this he resembles the salamander, but he bears fasting much
better, being able to live two years and even more without ali-

ment. When taken from his natural habitation, and exposed

to the vicissitudes of the season, like other perfect reptiles, he

hides himself during winter, is inert, and refuses food.

The proteus does not live long if he is taken out of the water.

When he becomes dry, he dies more or less quickly, according

as the season is more or less warm, being less able to sustain life

under such circumstances than fishes. But if the proteus die

more speedily when out of water ; in water, on the contrary, he

lives better than fishes, since, caderis paribus^ he has not such

frequent need of a renewal of the water as fishes have. When
placed in a small vessel, in water at the temperature of 63°.5,

the proteus, like fishes, rises at times to the surface to take in

air by the mouth. In doing this, he opens his mouth as wide

as he is able, and again rejects the air very quickly through the

branchial apertures. In the act of taking in air, and passing it

through these apertures, he makes a certain noise, not unlike

that made by a syringe, when a little air insinuates itself with

the liquid into the tube; but when the animal is removed from

the water, and then inspires air by the mouth, this noise is not

heard. In the escape of the air by the branchial apertures, when

the animal breathes in air, some minute bubbles remain attach-

ed to the margins of the apertures, or to the roots of the gills

;

and the gills themselves collapse and fall down against the sides

of the head. On the contrary, when the air is received into the

mouth while the animal is in water, it escapes freely through the

branchial apertures, and rises in bubbles to the surface.

The necessity of inspiring air from time to time, is more or

less great, according as the water is more or less impure ; and it

has a more direct relation to the temperature than to the quan-

tity of water. It is greatest when the animal is removed from

the water ; he is then seen to take in air, and reiterate this ope-

ration ; his breathing becomes weaker, and at the end of two or

three hours he. ceases to breathe. But if the water of the vessel

have the temperature of 63°.5, and be also frequently renevved,

he then has no need of rising to the surface to inspire air, and

this is still less necessary if the water be in large quantity, or
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gently flowing. The authors enclosed a proteus in a box, per-

forated with holes, which was then sunk in a large lake, and

kept for three months and a half beneath the surface. At the

end of this time, on examining the box, the animal was found

extremely lively, which clearly shewed, that submersion in wa-

ter for so long a period had in no way injured its vital economy.

The temperature of the water, through the whole period,, va-

ried little from 66°. But if the temperature be under 54°, say

from 45° to 48°, it is of little consequence to the proteus whether

the water be much or little, fresh or stagnant, since at so low a

temperatu^, he remains always as if immoveable at the bottom

of the vessel, and never comes to the surface to inspire air. For

four months together, two protei have been kept in a small ves-

sel of water nf the temperature from 43° to 45°.5, and have li-

ved very well, although the water has not been once changed.

In the ordinary act of changing the water in which the ani-

mals are kept, if the fresh water be of a lower; temperature than

that which it replaces, the proteus becomes somewhat pale, and

the gills, previously of a vermilion hue, turn pale, and collapse

in an instant. This observation can, however, be made only in

summer ; for in winter, when the temperature is from 45°
. to

48°, if the proteus be placed in obscurity, and left perfectly

quiet, the gills are always pallid, collapsed, and very small

;

and, should he be even molested, they do not appear so branch-

ed or red, as we see them when in a temperature varying from

68° to 72"
; in which case, if the animal be at the same time

well nourished, the gills are always in the erected state repre-

sented in the drawing. Should the water be raised successively

to 77°, 88°, or 104°, it is observed, that at 88° the animal is

much disturbed, expels bubbles of air through the branchial

apertures, moves rapidly in the vessel, and attempts to escape t

the gills become very red, and are so turgid with blood, that

their points are turned upwards. And when the temperature is

^carried to 104°, the distress of the proteus is very great : he

makes such movements and contortions of the body as if about

to die, but which soon cease, if the temperature be reduced to its

proper point. Hence it seems, that the proteus is not able to

live long in a temperature much above 77°.
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With regard to the faculties of sense, those of hearing and

seeing appear to be very weak ; but those of touch and of smell,

particularly the latter, exquisitely acute. When some small

fishes were put into the vessel containing a proteus, it was amu-

sing to see the animal direct his snout towards his prey, though

he could not possibly see it, and afterwards seize it with the

greatest celerity when a fish passed near him. But it^may be

asked, if the sense of sight be so weak, why is it that this ani-

mal so anxiously avoids the light ? It is probable that the con-

stant desire of obscurity arises from the painful action of light,

not on the eye, but on the skin. From the experiments, how-

ever, of Sig. Rudolphi, it appears that this animal may, in time,

be brought to bear the presence of light.

In a future communication, I propose to exhibit a general

sketch of the.anatomy of this animal, more particularly of its cir-

culating and respiratory organs, illustrated by a few figures from

the beautiful engravings with which the authors have adorned

their work. A. Z.

Edinburgh, I

January 20. 1821. j

Art. XXXII .—Description and Use of the Apparatus em-

ployed by M. Ampere in his Electro-Magnetic researches.

Having already laid before our readers a brief account of the

researches ofAmpere on the mutual action of two electrical cur-

rents, we propose at present to give a general description of

the very ingenious apparatus which he employed.

The first memoir of this eminent philosopher, a copy of which

has jusUreached us, is entitled, “ On the action exerted upon an

electrical current by another current^ by the terrestrial globe, or

by a loadstone^

It is divided into three sections,

I. On the mutual action of two electrical currents.

II. On the direction of electrical currents by the action of the

terrestrial globe.

III. On the mutual action between an electrical conductor

and a loadstone.

The apparatus which M. Ampere employed in examining the

^mutual action of electrical currents, is represented in Plate VIII.
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Fig. 1. It is inclosed in a glass cage, and rests upon a pedes-

tal m n. Without this cage are arranged four cups of box-

wood, R, S, T, U, for holding the mercury, in which are plunged

the brass wires which traverse the cage, and which are soldered

to four supports M, N, P, Q, of which M, N, carry the fixed

conductor AB, which may be placed nearer to or further from

the other, by shifting the supports in the grooves I, J, where

they can be fixed by screws under the pedestal m n. The other

supports P, Q are terminated by steel cups X, Y, large enough

to hold globules of mercury which are placed in them, and in

which are plunged two steel points attached to copper boxes

E, F, which receive the two extremities of a glass tube OZ,

having at its middle another copper box, to which is soldered a

copper tube V, in which the rod of the counter-weight H slides :

This rod is bent, as shewn in the figure, in order to shift the

centre of gravity of the moveable part of the apparatus, by turn-

ing the bent rod about its own axis in the tube V. The sup-

ports P, Q maybe placed at different distances, by sliding them

in the groove K, L, and may be fixed by screws underneath.

To E and F is soldered the brass wire ECDF, the part of

which CD, immediately above AB, and parallel to it «, is called

the moveable conductor.

In using this apparatus, the conductors AB, CD are placed at

the required distance, by putting the steel points at E and F
into the cups X, Y, and adjusting the counter-weight H. In

order to shew the attraction (^two currents when they take place

in the same direction, a communication is then established be-

tween the two opposite extremities of the conductors AB, CD,
by the bent brass-wires immersed into the box-wood cups, such

as R and U, or S and T, which again communicate with the two

extremities of the pile by other two brass-wires. In order to

shew the repulsion of the currents, it is necessary that the first

brass-wire establish the communication between two cups, R
and S, or T and U, corresponding to the extremities of the two

conductors situated on the same side, while a communication is

made between the extremities of the pile and the two cups

placed on the opposite side. This arrangement of the box-wood

cups occurs in most of the other apparatus which is to be de

* I'he letters C, D are omitted in the figure, but should be placed at the wire,

immediately above AB.
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scribed, but it will only be represented in the figures
j and not

again alluded to.

If the conductor CD, instead of moving parallel to AB, should

be made to turn in a parallel plane, and form all angles with AD,
the two crossing one another at their middle points, then the two

halves of each conductor will attract and repel one another, ac-

cording as the currents are in the same or in opposite directions

;

and consequently CD will turn till it has arrived in a situation

parallel to AB, when the currents will have the same direction.

Hence, it follows, that in the mutual action of two electrical

currents, the directive action, as well as the attractive and re-

pulsive ones, depend on the same principle, and are only diffe-

rent effects of one and the same action.

M. Ampere now proceeds to examine the mutual action be-

tween an electric current and the terrestrial globe, or a magnet,

as well as that of two magnets on one another, and he shews that

they are all referable to the law of two electrical currents, by

conceiving on the surface and in the interior of a loadstone, as

many electrical currents in planes perpendicular to the axis of

the loadstone, as we can conceive lines forming without inter-

sections shut curves. He concludes, therefore, that the pheno-

mena of the loadstone are produced solely hy electricity^ and that

there is no other difference between the two polesfa loadstone hut

their position with regard to the currents of which the loadstone

consists^ so that the south pole is that which is found to the

Hght of the currents^ aiid the north pole that which is found

to the Ift.

In the apparatus shewn in Fig. 2. of PI. VIII. the electrical

current arriving by the support CA, runs along the conductor

AB, and redescends by BDE. The pivot of a glass axis HG
turns in the steel cup F, containing a globule of mercury, and

the current is communicated from DF to the copper box I, and

to the conductor KLMNOPQ, whose extremity Q is immersed

in mercury, communicating with the other extremity of the pile.

Things being thus arranged, and the conductor LN resting, as

in the figure, against the stop T of the fixed conductor CABDF,
the current in MN will be contrary to that of AB ; whereas by

turning KLMNOPQ round a semicircle, the two currents will

be in the same direction. The following effect was now pro
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duced. The moment the circuit was shut, the moveable part

of the apparatus revolved hy thfe mutual action of that part and

of the fixed conductor AB, till the currents which were at first in

an opposite direction, became parallel, and in the same direction.

It passed this last position by its acquired velocity, but soon

settled in it after a few oscillations.

The idea of M. Ampere that loadstones are an assemblage of

electrical currents, led him to conceive the plan of imitating their

action by spiral cbnductors. After some failures he at last suc-

ceeded by means of the following apparatus.

A spiral brass-wire. Fig. 3. PI. VIII. surrounds two glass

tubes ACD, BEF, and being pi'olonged on both sides, return

by the interior of the tubeSi The two extremities emerging at

D and F, one of them, DG, descends vertically, while the other,

FHK, is bent at H and K. Both these wires are terminated

by steel points, which are plunged in the mercury contained in

the cups M, N, which communicate with the two extremities of the

pile, the upper point resting solely on the bottom of the cup N.

The extremity of the spiral needle which is to the right of the

currents
j
is that which presents, with regard to a magnetised bar,

the phenomena of the north pole of a compass-needle, and the

other that of the south pole.

M. Ampere afterwai^ds constructed an apparatus similar to

Fig. 1. in which AB and CD were replaced by brass spirals,

surrounding tubes of glass, but whose prolongations, instead of

returning by these tubes, were put in communication with the

two extremities of the pile, like AB, CD.

In using this apparatus, M. Ampere discovered the following

law. Let AD be the resultant of two

forces AB, AC, and let these lines re-

present three infinitely small portions

of electrical currents, whose intensities

are proportional to their lengths. Then

the 'portion AD of the electrical current wilt exert on another

current.) or on a loadstone^ an attractive or repulsive action^

equal to that which would result in the same direction from the

reunion of the two portiems AB, AC. Hence, it follows, that

in spiral wires, the action produced by the current of each coil

is composed of two, one of which would be produced by a cur-
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rent parallel to the axis of the spiral, and represented in inten-

sity by the height of the coil, and the other by a circular cur-

rent, represented by a section perpendicular to this axis in the

(Cylindrical surface on which the spiral is coiled. And as the

sum of the heights of all the coils is equal to that axis, it foL

lows, that beside the action produced by the circular transverse

currents, which are compared to those of the loadstone, the spi-

ral produces at the same time the same action as a current of

equal intensity along its axis.

Now, if the conducting spiral wire returns along this axis, by
inclosing it in a tube of glass placed within the spiral, so as to

insulate the coils which compose it, the current of the rectilineal

part of the wire being in an opposite direction to that which is

equivalent to the part of the action of the spiral which is paral-

lel to its axis, the first will repel what the second attracts,

and attract what it repels. The longitudinal action of* the

spiral will therefore be destroyed by that of the rectilineal por-

tion of the conductor, and there will therefore remain only the

action of the transverse circular currents, which are perfectly si-

milar to that of a cylindrical loadstone. This reunion exists in

the instrument shewn in Fig. 3. which presents exactly the ef-

fects of a loadstone, and which will be a valuable instrument

in electro-magnetic researches. When the coils have a great

height, we have a conductor almost without power.

The phenomena of the loadstone may also be exactly imitated

by bending the conducting wire as in Fig. 4. where there i? be-

tween all the portions of the conductor in the direction of the

.axis the same compensation which takes place in the spirals al-

ready mentioned, between the action of the rectilineal portion of

the conductor^ and that which the coils exert in a contrary di-

rection, parallel to the axis of the spiral.

In the instrument Fig. 4. the brass-wire contained in the tube

BH, is the prolongation of the one which forms the cii’cular

rings E, F, G, &c. and each ring is connected with the pre-

ceding one by a small arc of a spiral, of which eacli coil has a

great height, in relation to the radius of the cylinder on which it

is coiled.

The action exerted by the projections parallel to the axis of

the tube of those small spiral arcs marked by M, N, O, &c. be-
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mg equal and opposite to that of the portion AB of the con-

ductor, there remains in this apparatus only the action of the

projections in planes perpendicular to the axis of the tube ; and

as those of the arcs M, N, O, &c. are very small, we shall have

only the actions of the rings E, F, G, &c. remaining.

In order to measure the attractive or repulsive action of two

electric currents, as modified by their distance, and by the angles

which determine their respective position, M. Ampere employed

the apparatus shewn in Fig. 6.

The support KFG has three different motions. The first

is produced by the screw M, and the two others by fixing the

support to a piece of wood N, which can slide both in a hori-

zontal and vertical direction on another piece of wood O, fixed

to the foot of the instrument. In one of these is formed a

horizontal groove, and in the other a vertical one, and at their

intersection is a screw Q, which fixes the moveable piece in the

required position. The rotatory motion of the graduated circle

for inclining the portion of the conductor attached to it, is pro-

duced by two pullies P and P'. In order that the earth may

not affect the moveable conductor, which is balanced by small

counter weights it is composed of two equal and opposite

parts ABC d, ah c DE, shaped as in the figure, in order that

its two extremities may communicate with those of the pile.

It is interrupted at the angle A, by which it is suspended to a

wire HH', ‘whose torsion ought to balance the attraction or re-

pulsion of the two currents. The branch BA is prolonged be-

yond A, and the branch DE beyond E, and they terminate by

the points E, L, which are plunged in two small cups full of

mercury
j
without reaching the bottom. The foot which carries

these two small cups, may be advanced or brought back by

means of the screw which fixes it in the groove ef. These

cups may be either of iron or platinum. One of them commu-

nicates with one of the extremities of the pile by the conductor

XU, enclosed in a glass tube, round which is twined a spiral

with high coils : The conductor YVT is terminated by a sort of

copper spring, which presses by its point at T upon the cir-

cumference of the graduated circle, where it is in contact with a

circular brass-wire, communicating with the branch S' S of the

conductor, of which the part SR is destined to act as the
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moveabie conductor, and of which the branch R' R communi-

cates with a second circular brass-wire, on which there presses

Bit Z a spring ZI similar to the first, and which communicates

on the side I with the other extremity of the pile. By turning

the graduated circle round its horizontal axis, the part SR of

the conductor will move in a vertical plane^ forming every pos-

sible angle with the part BC of the moveable conductor, on

which it acts through the glass cage.

In order to place SR at a given distance from BC, the verti-

cal axis H' H is turned, till BC points to the zero of the scale

^hich is done by placing it immediately above the mark on the

bevelled extremity of the piece of copper m. An index np, fixed

at n to the support of the graduated circle, marks on the scale the

distance of BC and SR. When a communication is established

between the two extremities of the circuit and those of the pile,

BC is carried forward or backward according as it is attracted

or repelled by SR, but it is brought back into its former posi-

tion by turning the axis of suspension H' H, and the number of

turns and portions of a turn marked by the index r on the

divided circle, gives the value of the attraction or repulsion, as

measured by the torsion of the suspending wire.

By the addition of another moveable conductor similarly

suspended, and composed of equal and opposite parts, the pre-

ceding instrument can measure the momentum of the forces

which tend to turn a conductor by the action of anbther con-

ductor, which forms with it different angles corresponding to

different momenta. This moveable conductor ABOCDEF is

shewn in Fig. 10. It is suspended between the points A^ F,

where it is interrupted, and where the two extremities of the

conductor carry two steel points M, N, situated in the same

vertical line^ and plunged in the mercury of the two small cups

in Fig. 6.) without reaching the bottom. In order to measure

the momentum of rotation produced by a rectilineal conductor,

one of them is placed under the glass cage, and very near the

lower side CD, Fig. 10. of the moveable conductor, so as to be

opposite to its middle. This last will then turn by the action

of the fixed conductor, without being influenced by that of the

earth, because there is a compensation between the action exer-
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ted on the two equal and opposite halves of the moveable con«

ductor.

One of the instruments which M. Ampere succeeded in

moving by the action of the terrestrial globe, is shewn in Fig. 7.,

where the conducting wire has the form of a semicircle ABCD,
whose radius is nearly 8 inches. The two ends of the brass-

wire out of which it is formed, are soldered to two copper-boxes

E, F, attached to a glass tube Q, and carrying two steel points

M and N, plunged in mercury in the two platinum cups

0, P, the upper one, N only, reaching the bottom of the cup P.

These cups are carried by the copper-boxes G, H, which com^

municate with the two extremities of the pile by means of two

brass-wire conductors, one of which is contained in a tube of

glass carrying these two last boxes, and forming the foot of the

instrument ; while the other forms around that tube a spiral,

whose coils have a sufficiently great height relatively to the

diameter of the pile, in order that the actions of the two por«

tions of the currents, which run through these conductors in

opposite directions, may nearly neutralise each other.

Under the glass cage which covers the instrument, M. Am-
pere placed another circle he oi brass-wire, whose diameter was a

little greater, and which was fixed and supported by a foot

similar to that of the moveable circle. This circle communis

cates also with two conductors disposed in a similar manner,

and which serve also to convey the electric current, when, in

place of observing the action of the globe upon the moveable

circle, we wish to see the action of two circular currents on one

another. The circle h c indicates the vertical plane perpendicu-

lar to the magnetic meridian,' into which BC ought to be drawn

by the action of the earth. The circle h c being placed in this

plane by means of a compass, and BC in another situation, for

example in that of the magnetic meridian, then, when an

electric current is made to pass it, BC will move into the plane

indicated by h c, and passing a little beyond it by its acquired

velocity, will return to it after a few oscillations.

The other apparatus shewn in Fig. 5., consists of a brass^r

wire ABCUEFG, soldered at A to a piece of similar wire

HAK, carried by the glass tube XY by means of the copper
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box H, and to which is fixed a small steel axis, which rests

upon the bevelled edge of a plate of iron N, in which mercury

is put in contact with the axis. The part FG of the wire

passes into the tube of glass, and is soldered to the copper-box

G, to which is attached a small steel axis similar to the other,

and resting similarly on an iron plate M. The plates M and N
are supported by the feet PQ and RS, which communicate with

the mercury in the boxwood cups T, U into which are plunged

the two conductors from the two ends of the pile. A thin

wooden lozenge ZV, supports the rectangular wire at Z and V,

in order to keep it from bending.

In order to observe the effects of the directive action of an

electric current upon a loadstone, without its being affected by

different causes, M. Ampere constructed a needlei, which he calls

the Astatic Needle. This instrument, represented in Fig. 8.

consists of a magnetic needle AB, fixed perpendicularly to an

axis CD, which can be placed in any direction by the screws

and pinions at E, F. The needle thus placed, can only move by

turning in a plane perpendicular to this axis, in which its centre

of gravity is exactly placed, so that we may be sure, before it is

magnetised, that its gravity has no tendency to make it change

its position. It is then rendered magnetic, and the instrument

serves to prove, that when the plane in which the needle moves

is not perpendicular to the direction of the dipping needle, the

earth’s magnetism tends to make the needle take the direction of

the lines traced upon its plane, which are the nearest possible to

the axis of the dipping needle, that is to say, the direction of

the projection of this axis on the same plane. By means of the

screws E, F, the plane in which the needle moves is made per-

pendicular to the direction of the dipping needle, and the earth’s

magnetism has then no power to direct it, and it -becomes com-

pletely astatic. The instrument carries in the same plane a

graduated circle LMN, on which are fixed two small bars of

glass GH, IK, for attaching the conducting wires, whose direct-

ing power will act alone, and without complication, along with

gravity and terrestrial magnetism. ,

The principal experiment which is made with this apparatus,

is to shew that the angle between the directions of the needle
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and the conductor, is always a right one, when the directive ac^

tion is the only one which takes place.

The apparatus by which M. Ampere established the exis-

tence of an attractive and repulsive action, between an electric

current and loadstone/without allowing the directive action to

combine with them, is shewn in Fig. 9., where ABC is a stand,

whose arms BEG, BFH, support the horizontal conducting

wire KL, near which is suspended a small cylindrical magnetic

needle MN, from the point C, by means of a silk fibre, and

sometimes by its south, and sometimes by its north pole. With

this instrument M. Ampere proves, that when a needle has its

axis perpendicular to a conductor, joining the two extremities

of the pile, the conductor will attract the loadstone, when its

south pole is to the left of the. current which acts upon it, that

is, when the position is that which the conductor and the load-

stone tend to take in virtue of their mutual action, and will re-

pel one another when the south pole of the loadstone is to the

right of the current, that is when they are kept in a position op-

posite to that which they tend to give one another mutually.

In order to prove still more clearly the identity between the

currents in voltaic conductors and those in magnets, M. Am-
pere procured two small and strongly magnetised needles, fur-

nished in the middle with a double brass hook, carrying an ar-

row, which points out the direction of the current of the magnet.

One of these needles is shewn at the right hand side of Fig. 1.

where a 5 is the needle, cd the double hook, and the arrow.

By means of c d, the needles adapt themselves to the conductors

AB, CD, Fig. 1. in a situation where the line which joins their

poles is vertical, and where their currents, always parallel to the

conductors, can be directed either in the same or in opposite di-

rections. Having produced attractions and repulsions between

the conductors AB, CD, by making the electric current pass

along both, it is then made to pass only along one, and one of

the needles is placed on the other, so that the current in the

needles is at first in the same direction as it had before been in

the conductor to which it is adapted. In this case, we observe

the phenomena of attraction and repulsion, which were exhibited

by the two conductors. The same needle is then placed so as

to have its current in an opposite direction, and the inverse phe-
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jiomena are observed, in virtue of the same action. If we next

stop the electric current in both conductors, and adapt one of

the needles to each conductor, they will act upon one another in

the same manner as the conductors did upon them.

The apparatus represented in Fig. 11. communicates with

the pile, and has its moveable conductor suspended nearly in

the same way as in Fig. 1. It differs from it, however, in

this, that the two conductors A, B, are here of a spiral form,

and the moveable conductor B suspended to a vertical tube of

glass. This tube is terminated below, at the centre of the spi-

ral which forms this conductor, and receives in its interior the

prolongation of the brass wire of this spiral. When that pro-

longation reaches D, at the top of the tube, it is then soldered

to a copper box F, which carries the copper tube V, into which

slides the counter-weight H, and a steel point L, which is

plunged in the globule of mercury of the cup Y ; whilst the

other extremity of the same brass-wire, after having encircled

the tube CD in the form of a screw, is soldered to the copper

box D, to which is attached another steel point K, to be im-

mersed also in a globule of mercury in the cup X. These two

cups are made of steel, in order that they may not be injured

by the mercury, and the parts rest on their concave surface,

as in Fig. 1,

Scale ofthe Figures on Plate VIII.

Fig. 1, % 3, 5, 9, 10, 11, are drawn in the proportion of one

inch to afoot.

Fig. 4. is drawn on a scale of two inches to afoot.

Fig. 6, 7, are on the scale of one inch to a foot, for the parts

parallel to the plane of the picture.

Fig. 8. is drawn on a scale of three inches to a foot, for the

• parts parallel to the plane of the picture.

Erratum in Fig. 1. For O (placed above B,) read Q, and in-

sert C at the angle below X, and D at

the angle below Y, so that CD may de-

signate the conductor above, and parallel

to AB.

Ditto in Fig 6. Insert r at the left hand of the dotted line,

so that efmay mark that line.
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Aet. %.'K.'KH\.-^Quarte7'ly Abstract the l)mrnat VafiatuM

ofthe Magnetic Needle

^

By Colonel Beaufoy, F. R. S.

Monthly Mean Variation o£ the Magnetic Needle.

Variation West.

1820. f Morning, 24° 89' 0"

Oct. ( Noon, 24 89 88

^ J Morning, 24 82 28

j gg
p. f Mornitig, 24 88 08

( Noon, 24 86 84

Art. the Transactions of the Royal

Society ofEdinburgh^ Vol. IX., Part I.

Tm part of the Transactions of the Royal Society of Edin-

burgh, which has just appeared, contains papers, and

is illustrated with Thirteen plates. Several of these communi-

cations are of ai very popular and interesting nathre, and may
be perused with much pleasure, even by those who are not in

the habit of seeking for amusement or informatiofi in the trans-

actions of learned Societies.

1. On the Parallel Roads qf Lochaber, By Sit Thomas
Dick Lauder, Bart. F. R, S. E.

; p. 1.—64. With Eight

Plates.

In this curious and interesting paper, the author begins by

giving a general description of the formf and appearance of the

shelves or Parallel Roads He next suggests the theory which

may account for the formation of such appearances in general :

—

He then gives a particular account of the whole shelves ofLocha-

ber, as Connected with the topography of the glens where

they are found, and he concludes by stating the theory which

appears most likely to explain the circumstances of their parti-

cular formation.

The Parallel Roads, as they are called, are a series of shelves

which extend themselves ‘’horizontally along the sides or faces of
^
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the mountains of Lochaber, particularly those which bound the

valleys of Glen Gluoy, Glen Roy and Glen Spean.

The highest of these roads or shelves is observed on each side of

Glen Gluoy, and in Glen Roy there are three other shelves, the

uppermost of which is about 12 feet below that of Glen Gluoy*

The second is about 80 feet lower than the first, and the third

about 200 feet below the second. The two upper roads of

Glen Roy are confined to that valley, but the lowest extends into

Glen Spean and round the upper e^ctremity of Loch Laggan.

All these different shelves have corresponding ranges in the

opposite sides of the valley on the same level, and by means of

careful levelling, they were found to maintain the horizontality

characterizing the surface of water throughout all the various

windings of their linear extent. And whenever an isolated hill

happens to rise from the bottom of the valley above the level

of any shelf, a delineation runs round the little hill at a level

corresponding to that of the shelf on the mountains which

bound the glen.

The formation of these roads has been ascribed by tradition

to the Kings of Scotland, when the royal residence was in the

Castle of Inveriochy, and also to the Eingalians, in consequence

of several of the hills being named after the heroes of Fingal*

Sir Thomas Lauder, however, considers these opinions as un-

tenable, and attributes the formation of the parallel roads to the

action of the waters of a lake which has stood at different heights

corresponding with that of the shelves, and which has subse-

quently burst through its confining barrier, in consequence of

some great convulsion which formed at the same time the great

glen of Scotland through which the Caledonian Canal is now
carried,

It is very remarkable, that the Parallel Roads should have

been so seldom visited even by our own countrymen. If they

are works of art, they must possess a high interest in the esti-

mation of the historian and the antiquary ; and if they are the

result of natural operations, an opinion which we think demon-

strable, they afford an ocular proof of a great local convulsion

which must have preceded the records of authentic history.

This paper was written before the author had seen the very

learned and ingenious Essay of Dr MacCulloch, On the
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Parallel Roads of Glen Roy,” published in the fourth volume of

the Geological Transactions. The investigations of these able

and accurate observers will, we trust, direct the attention of

the philosophical geologist to this interesting part of Scotland.

% On the Poisonous Fishes of the Carihhee Islands. By Wil-

liam Ferguson, M. D. F. R. S- E.
; p. 65,—80.

An abstract of this paper -has already been given, in vol. i.

p. 194,—195. of this Journal.

3. Account ofa Mineralfrom Orkney. By Thomas Stewart

Traill, M. D. F. R.'s. E.
; p. 81,-93.

An abstract of this paper has already been given in this Jour-

nal, vol. i. p. 380.

4. Extractfrom an Inspection Report on the Mud Volcanoes (f'

Trinidad. By William Ferguson, ,M. D. F, R. S, E.

p. 93,—96.

The Mud Volcanoes described in this paper are situated near

Point Icaque, the southern extremity of Trinidad. They oc-

cur on a round bare platform of several acres, and resemble chim-

neys like truncated cones, about three feet high, some ofwhich were

throwingout, with a strong bubbling noise, salt water, loadedwith

argillaceous earth. A white sea-shell was observed in the act of

being thrown out along with the mud. The mud was always

cold. In the hottest months of very dry seasons, the noise is

said to be like that of the loudest dannons, and the mud is

thrown up to the height of thirty feet.

5. Memoir on the Repeating Reflecting Circle. By Major-Gene-

ral Sir Thomas Brisbane, C. B. F. R. S. E.; p. 97,-102.

The observations in this paper, were made with a repeating

circle of Trough ton’s, six inches radius^ and divided on gold to

20". For altitudes^ Sir Thomas chooses thirty repetitions, di-

vided into three series of ten each, and reads the angle or arc

run through during the series. For the time., he has always

found six repetitions, sufficient to give it as correct as equal al-

titudes ; aud of these lie generally observes three series in order

to take the mean. Troughton’s circle, six inches radius^ gives the

same results to a second, aS sl sixteenth inch repeating circle, with

I) d 2
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a moveable axis and level of Reichenbachs. The practical as-

tronomer will find this memoir of great utility.

6. Description ofa Fossil Treefound in a Quarry at Niteskill.

By the Reverend Patrick Brewster
; p. 103,—106. With

a Plate.

The trunk of this interesting fossil, which was found in the

coal-formation near Paisley, was five feet long, and had four

principal roots, each of which was two feet long. The circum-

ference, taken close at the root, was five feet seven inches and a

half ; in the middle of the stem four feet and a half ; and at the

top or fracture three feet nine inches.

7. Account fa nondescript Worm (the Ascaris pellucidus)

found in the eyes qf Horses in India. By Alexander
Kennedy, M. D. F. R. S. Ed. With a Description of the

Animal, By Captain Thomas Brown, F. R. S. E.
; p. 107,

—llg.

An abstract of this paper will be found in this Journal^ vol. i.

p. 191, 19S. The following is Captain Brown’s description of it.

Ascaris pellucidus.—Head slightly subulate, with the ex-

tremity somewhat obtuse ; body smooth, pellucid, of a bluish-

white colour ; thickest at the centre, and gradually tapering to-

wards the head, and abruptly towards the tail, which termi-

nates in a sharp point ; its diameter not being more than one-

fourth of the head. Length, 1| inch.

8. Memoir relating to the Naval Tactics ofthe late John Clerk

Esq. ofEldin^ being a Fragment of an intended account of
his Lfe. By the late John Playfair, Esq. F. R. S. Lond.

& Ed.
; p. 113,-138.

It is scarcely necessary to inform our readers, that the cele-

brated manoeuvre of breaking the enemy’s line, by the practice

of which we have so often annihilated the proudest armaments

of France and Spain, was the undisputed invention of our

countryman the late John Clerk, Esq. of Eldin, a country gen-

tleman who had no practical acquaintance with naval affairs.

Mr Clerk had begun so early as 1779, to make the principles

of his system known to his friends. The manoeuvre was first

successfully practised by Lord Rodney, in April 1782 ; and it
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was by the application of the same principles that Lord Howe^

Lord St Vincent, liord Duncan and Lord Nelson, achieved their

splendid victories.

Mr Playfair had proposed to draw up a biographical account

of his friend ; but he was prevented by ill health from complet-

ing his design. Although the present memoir, however, is only

a fragment, yet it contains a full account of the great invention

of Mr Clerk ; and is characterised by the usual elegance and

ability of its distinguished author. It will be read, therefore,

with the double interest which must ever be excited, to a sub-

ject so deeply national, and to the last literary production of a

philosopher so universally and deservedly esteemed,

9. On circular Polarisation as exhibited in the Optical Structure

ofthe Amethyst, ^c. By David Brewster, LL. D. F. R. S.

Loiid. & Edin
; p. 139,—153. With a coloured Plate,

A short analysis ot this paper is given in vol. ii. p. 179^ 180,

the properties of Amethyst detailed in this memoir, will be ex-

plained in our general history of the polarisation of light. The
author has shewn how to distinguish Amethyst from Quartz, by

mineralogical characters, and he has discovered amethyst of a

yellow, orange, olvve-green and lilac colour, and also perfecU

ly colourless, like quartz.

10. An Examination ofsome Qitesiions connected with Games

of Chance. By Charles Barrage, Esq. F. R. S. Lond. &
Edin

;
p. 153,-177,

This ingenious and profound paper relates to the methods of

betting upon a number of successive events, (the probability of

each of which is either equal to, or less than one-half,) by which

a profit shall be realised after a considerable number of games

bave been decided. The simplest plan, called the Martingal,

is that of doubling the stake whenever a loss occurs ;
and requires

for its success, that the person who employs it, has the power of

leaving off whenever he plea;ses5 and has the command of an un-

limited capital. If the chance of the events happening is one-

third, instead of one-half, the stake must be tripled.

Mr Babbage first examines the case of the Martingal, and

then proceeds to other problems of a similar kind.
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11. On the Madiation ^ Caloric. By tlie Reverend Thomas
Crompton Holland

; p. 179,—185. With a Plate.

In this paper Mr Holland explains in a very perspicuous man-
ner, upon Prevosfs Theory, the apparent reflection of cold, and

shews why those surfaces which radiate the most caloric pro-

duce the greatest cold when cooled, and are most sensible to the

impressions either of heat or cold from surrounding bodies.

12. Notice respecting a Reinarlcable Shower ofHail whichfell

in Orkney on the 21^th ofJuly 1818. By Patrick Neill,

Esq. F. R. S. Ed ; 187,-^01. With a Map.

An abridgment of this interesting paper is given in the pre-

sent number, p. 365.

13. Observations on the Mean Temperature of the Globe. By
David Brewster, LL. D. F. R. S. Lond. & Edin

;
p. 201,

—

226.

A brief abstract of this paper will be found in vol. hi. of this

Journal, p, 376. and vol. iy. p. 193. The general formula for

the mean temperature of the globe under all meridians, which

is given by the author, is T = 86° 3 Sin D.—3|°, D being the

distance of the place from the nearest pole. The position of

the two poles oJ maximum cold is in 80° N. Latitude, and 100°

West, and 95° East Longitude Their mean temperature is

—3^1 Fahr., though it is shewn that the temperatures are best

expressed when the Asiatic Pole is taken about 4|° warmer than

the American Pole.

14. Method of determining the Latitudefrom Circum-meridian

Observations., taken near noon. By Major-General Sir Tho-

mas Brisbane, C. B. F. R. S. E.
; p. 227,-235.

By the ingenious method of observing for the latitude, which

is described in this memoir, one day’s observations will give the

latitude within a few seconds, and may be equal to those derived

from the chances of three weeks of ordinary weather. The time

of noon being ascertained by former methods. Sir Thomas be-

gins nearly 10' from noon to observe the sun’s altitude from an

artificial horizon, and continues making as many observations as

possible, until the sun has nearly the same altitude as when he

began, which will be at 10' past noon. During these 20 minutes,

* See Plate IV., in which these Poles have been lai^l down.
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an expert observer will easily take 20 altitudes. Two sets of ob-

servations from Makerstown, in Roxburghshire^ are calculated

fully, and accompany the memoir. The following is the result:

10th February, mean of 17 Latitudes, 55° 34' 18".6

9th 17 55 34 14.S

Mean Latitude of Makerstown, 55 34 16.4

15. Descriptio7i ofa Vegetable Impressionfound in the Quarry

of Craigleith. By Thomas Allan, Esq. F. R. S. Lond.

& Ed.
;
p. g35,-238. With a Plate.

The beautiful vegetable impression described in this paper,

belongs to some unknown order of plants. The bark resembles

that of a vegetable connected with the palm tribe; but it differs

from those commonly met with, by having circular marks ar-

ranged in a line along the surface, which appear to be the im-

pressions of flowers or fruit. The specimen is 21 inches long,

and 14 broad, and the diameter of the circles a little more than

three 'mohQ^. The drawing which accompanies the paper, is

from the masterly pencil of E. K. Greville, Esq.

16. Accowit ofthe Native Hydrate Magnesia^ discovered by

Dr Hibhert in Shetland, By Davjh Brewster, LL. D.

F. R. s! Lond., & Sec. R. S. Edin.
;
p. 239,-242.

This paper is printed in the present Number, p. 352.

17. Description of a Magnetimete7\ being a New Instrument

for measuring Mag^ietic Atti'actions^ and finding the dip of

the Needle^ ^c. By William Scoresby, Esq. /ww. F. R. S.

Ed.
; p. 243.-250. With a Plate.

An abstract of this paper is published in this Number, p. 360.

18. Account of the Establishment of a Scientific Prize, By the

late Alexander Keith, Esq. of Dunottar, in a Letter from

the Trustees to Sir Walter Scott, Bart, P. R, S. &c.

See this Number, p. 358.

Art. XXXV .—Proceedings of' the Royal Society of Edin-

burgh, (Continued from p. 395.)

Dec, 18. 1820.—T^PIE continuation of the account of the

Journey of Alexander Scott through Africa was read. See thivS

Number, p. 225.
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At the same meeting were read. Major Rennell’s Ohserva-.

tions on the Geography of Scotfs Routes in North Africa, and
his Observations on the currents which carried the Montezuma
out o/^ its course. These two papers are published in this

Number, p. 235 and 241.

Jan. 8. 1821.— paper by Dr Brewster was read. On the

Native Hydrate of Magnesia, discovered by Dr Hibbert in

Shetland ; and also an analysis of this Mineral by Dr Fyfe,

See this Number, p. 352.

A paper, On certain Fossil Shells, which retained the marks

of their having been in a soft or pliant condition

;

by Mr
James Flint, Cbil Engineer, was read. The specimens descri-

bed in this paper were from a hill adjoining to the east end of

the city of Cincinnati in North America. They were present-

ed to the Royal Society’s Museum by Mr Flint.

At this meeting the following gentlemen were elected ordi-

nary members of the Society

:

Alexander Oswald, Esq. Lieutenant-Colonel Straton, C. B., &c. &c,

James Wedderburn, Esq., his Dr Graham, Professor of Botany.

Majesty’s Solicitor-General.

Jan. 22.—Mr Description of a Magnetimeterfor

measuring the dip of the Needle, &c. was read. See this Num-
ber, p. 360.

Another paper by Mr Scoresby was read, entitled, A De^

scription qf some remarkable atmospherical refections and re~

fractions observed in the Greenland Seas. The very curious

phenomena described in this interesting paper were observed in

the summer of 1820, and were illustrated with accurate draw-

ings.

At the same meeting was read, A Description of a remark-

able Petrifactionfound at Craigleith. By Thomas Allan, Esq.

A brief abstract of this paper will be found in p. 423,

Feb. 5.—Colonel Straton read the first part pf his paper on

the Temples of Egypt, particularly those of Thebes.

I The following gentlemen were elected members of the Sp-

ciety:

Foreign.

Sir Henry Bernstein.

Ordinary.

A. N. Macleod, Esq. of Harris. Archibald Bell, Esq. advocate.

Sir James M. Riddell, Bart. John Clerk Maxwell, Esq.
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FeK 19.—-i)r Andrew Duncan junior^ read a paper On
Nosdgraphic Lines for exhibiting to the eye the progress of cer-^

tain symptoms of disease.

A paper by Hugh Murray, Esq. was read. On the Encroach^

mentqfthe Sea on the shores of the Frith ofForth,

At the same meeting, Dr Kennedy read a Notice respecU

ifig the working and polishing of Granite m India^ which is

published in this Number, p, 349.

March 5 ,—Colonel Straton read the remainder of his paper

On the Temples ofEgypt.

A letter from Major Hennell to Dr Brewster was read, On
ihe Current of the LaguUus,

A paper by Dr Brewster w^s read, O71 the Mineralogical

Structure ofApophyllite^ as detected by the microscope^

At the same meeting there was laid before the Society draw.r

ings and a description of a twenty-five feet Reflecting Tele-

scope, constructed by Mr John Bamage, Aberdeen.

This magnificent telescope, which does honour to Scotland,

as well as to its ingenious author, is the largest reflecting tele-

scope, we believe, that was ever constructed, excepting those pf

the celebrated Sir W* Herschel. The specplum is 25 feet focal

length, and 15 inches in diameter. The method of observing

is by the front view ; the power is from 50 to 1500 ; and the

mechanism by which the observer and the instrument are

moved, is so simple and well contrived, that it can be iqcianaged

and directed to any part of the heavens as readily as a three

feet achromatic telescope.

The following gentlemen were elected members of the So^

ciety

:

Foreign.

V J. G. Oersted, Secretary to the Royal Society of Copenhagen.

Ordinary.

The liight Honourable the Earl of Hopetoun. Edward Earl, Esq. Chairman of

John tt. Wishart, Esq. President of the the Board of Customs,

Royal College of Surgeons. John Cay, Esq. advocate,

John Lizars, Esq.
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Art. XXXVI .—Proceedings of the Wernerian Natural His-,

tory Society. (Continued from p. 196.)

Jan, 18. 1821.—T^HE Secretary read two notices, communi-

cated by Dr Colladon of Geneva; one relative to Cinchonine

and Quinine, or the alkaline substances existing in cinchona;

the other relative to the travels in Brazil of Messrs Spiss and

Martins, sent thither by the King of Bavaria.

At the same meeting, Professor Jameson read a notice re-

garding the existence of Iodine in sponge and in the peat of

Scotland, and on the utility of iodine in the cure of goitre. The
Professor also exhibited to the Society a section of a log of elm,

containing the nest of a titmouse or other small bird, completely

encircled by the solid wood of the tree,—the specimen having

occurred in one of the Royal Dockyards, and been sent by

Lord Melville to Professor Jameson for the Museum of the Uni-

versity of Edinburgh ; and the business of the meeting was con-

cluded, by Professor Jameson exhibiting and describing a speci-

men of the Tapir of India, sent to the Museum by the IMar-

quis of Hastings.

Jan. 27.—This day, a Mummy from Thebes was opened,

by direction of Colonel Straton, C.B. of the Eniskilling Dragoons,

who brought the specimen from Egypt, and who, being pre-

sent at the meeting, gave various explanations. A report will

be published in regard to this curious remain, which proved to

be the body of an individual of the Arab-=European race.

Feh. 10.—Professor Jameson read a notice by Mr Black-

adder, concerning the sounds emitted by woods or forests on the

approach of storms. He likewise gave an account of a very

remarkable Scotch terrier. At the same meeting, Mr Deuchar,

lecturer on chemistry, continued the detail of his Experiments

on the Nature of Flame; an abstract of which will be found in

this Number, p. 374.

Feh. 24.—Mr Bald, civil engineer, read an account of the

Discovery of an Elephant’s Tusk, in the course of excavating

the Union Canal, near Linlithgow, with remarks on the nature

of the alluvial stratum in which it occurred.

The Secretary read a note, communicated by Mr Trevelyan,

of an Experiment made at Howick, in Northumberland, by

enclosing a living Toad in a small chamber under ground for tlie
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space of* more than two years, at the end of which time the

animal appeared as healthy as when Inclosed.

Aht. 'KXJLYll.-^Proceedmgs of the Cambridge Philosophical

Society.

Nov. 13. 1820.“— Paper by Dr E* D. Clarke was read. In

the first part of this paper, Dr Clarke explained, by quotations,

the difi'erent kinds of pigment used by the ancients in decora-

ting works of art. He afterwards endeavoured to ascertain,

on the authority of Pliny, some facts respecting the chemical

nature of the substances used in such decorations. The paper

concluded, with the detail of certain experiments which led to

the discovery of a preparation, which gave to Plaster of Paris

Casts the effect of the Rosso-antico Marble.

A notice was read by Professor Lee, Of the Astronomical

Tables of Mohammed Ibn Ahiheker al Farsi^ two manuscript

copies of which are preserved in the public library of the Uni-

versity. The only previous notice which is to be found of this

work, is given by D’Herbelot, and is in many respects erroneous.

The Tables are founded on the observations of Al Shirwani,

the date of which is the year 541 of the Yezdigerd, and claim

to be much more correct than any which preceded them, though

it was probably upon some of the earlier ones that the Alphon-

sine Tables were constructed. After giving a translation of the

preface, and a list of the contents of the work. Professor Lee

added a liable of the places of the planets for the year 631 of

the Yezdigerd, and for the longitude of Sena in Arabia Felix;

and another of the latitudes and longitudes of a considerable

number of places which are remarkable in oriental geography.

Nov. 27.—A paper was read by Dr E. D. Clarke, On a For^

motion ofNatron^ discovered by Dr Wavell, in the decompo-

sing stone of the tower of Stoke-Church in Devonshire. It con-

tained a detail respecting the analysis of the native salt, and a

description of some peculiarities of the stone, (a variety of grey-

wacke,) in the decomposing cavities of which the salt is now

forming. . .

A Machine was exhibited by the Reverend Mr Cecil of Mag-



4^8 Proceedings of the Cambridge Philosophical Society.

dalene College, in whieh motion was produced by the successive

explosions of a body of gas ; and a paper, containing an account

of the principle and construction of the engine, was read by

its inventor. Mr C. stated, that there are two ways in which

explosions may be applied to move machinery, either by using

the expansive force of the explosion, or by taking advantage of

the vacuum which it produces. The contrivance described on

this occasion belongs to the latter class. A piston moves in a

cylinder
; and as it retreats, the space which it leaves is occupied

by a mixture of hydrogen gas and atmospheric air. When this

mixture has very nearly filled the whole cylinder, the motion of

the piston opens a small aperture, through which the flame of a

lamp is drawn in, so as to produce an explosion, followed by an

instantaneous condensation. The expansion of the gas during the

explosion, (by which it is dilated to about three times its origi-

nal bulk,) is provided for by two other cylinders communicating

with the one already mentioned ; aud the vacuum produced

under the piston continues the motion by means of atmospheric

pressure. The author also examined the advantages of this

contrivance, the best proportion of the gases, the force of the ex-

plosion, and the extent of the expansion, together with some cu-.

rious irregularities in the working of the machine when the velo-

city is increased beyond certain limits,

Dec. 11. A paper by Dr Haviland, containing the details re-

specting the case of a young man who died on the 17th day of

a fever of the common continued kind, which was unaccompa-

nied by any unusual symptoms or remarkable affection of the

abdominal viscera. An examination was made about twelve hours

after death, when the upper and back part of the stomach was

found corroded in two places, where the coats of the organ were

entirely destroyed. The larger opening communicated with a

corresponding hole in the diaphragm, through which the great-

er part of the contents of the stomach had escaped into the cavi-

ty of the thorax. Scarcely any thing had been swallowed by

the patient for more than twelve hours preceding his death.

A translation was read by Professor Lee, from an ancient

Arabian author on geometry, of a demonstration of the funda-

mental propositions on the doctrine of parallel lines.
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Art. XXXVIII.—scientific INTELLIGENCE.

I. NATURAL I^HILOSOPHY.

ASTRONOMY.

1 . Volcanoes in the Moon.—On the evenirig of Sunday the’

4th of February, when the moon was two days old, Captain

Kater, and Mr James Dunlop of Beith in Ayrshire, (well knowit

for his skill in making reflecting telescopes, and other scientific

instruments, and who accompanies Sir Thomas Brisbane to New
South Wales,) discovered a volcano in the moon, not far from the

boundary of illumination. Captain Kater describes the volcano’

as resembling a small nebulaofvariable brightness,and subtending

an angle of 3^' or 4". The distance from the edge of the moon

was ^ th of her diameter ; and on the 6th February, the angle

which it formed with a line joining the cusps, was about 50°..

Mr Dunlop observed it both with a Cassegrainian and Gregor

rian reflector, and with both it had the appearance of a small

luminous spot. Mr Dunlop was not aware till he passed through

Edinburgh on the 27th of February, that Captain Kater had

made a similar discovery, and had announced it to the Boyal So-

ciety of London on 15th February. Mr Dunlop observed the

very same phenomenon in the year 1817.

2. OccuUaiion of ^ Pisces on the (6th February 1821.—The
subjoined observations on the occultation of ^ Pisces by the

moon, were made by Colonel Beaufoy, under very favourable

circumstances. He paid particular attention to discover if any

diminution of the staPs light took place on its approach towards

the moon’s limb ; but no such phenomenon was perceptible, and

the immersion was instantaneous.

Mean time at Bushey Heath, in N. Lat. 51° 37' 44".3, and

West Long, in time, V 20".93.

6th Feb. 1821, Immersion, - - 6^ 13' 28."7

Emersion, - - 7 07 06.7

3. Elements of the Comet which is expected in 1822.—This*

interesting comet, of which we have given a full account in

Vol. I. p. 390. of this Journal, is expected to re-appear about
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the end of 18S1 or the beginning of In considering the

action of the planets upon the comet from 1786 to 1819, M.
Encke has found, that Jupiter alone will have any material ef-

fect upon the time of the next perihelion in 182S, retarding it

more than 9 days, the least distance of the comet from Jupiter

being 1,136. The following are the elements upon two hypo-

theses assumed by M. Encke, the one assigning a period longer

by a day than the other :

Passage of the perihelion, mean time at

Seeberg, - , _

Long. Mean Distance,

Long, of the Perihelion from the Mean

Equinox, 2ith May 1822,

Longitude of the Ascending Node,

Inclination of the Orbit,

Angle of Excentricity,

Daily Motion,

1822, May 24. 1822, May 25.

.3472191 .3474612

157° 12*

334 23 40

13 20 36

57 38 30

1069'^49307 1068 '59904

From the ephemeris calculated with these elements, it appears

that the comet will not be easily seen in Europe till the spring

of 1822 ; but it may possibly he seen in December 1821 or Ja-

nuary 1822 by very powerful telescopes. In southern latitudes

it will be readily seen on the 9th or 10th June 1822, when it

will be like a star of the fifth magnitude. On the 1st July it

will be brighter than a star of the fourth magnitude. The fol-

lowing are its places in 1 822, the mean being taken of the two

hypotheses

:

Mean Noon
at Seeberg. 11. Asc Decl. Comp, brightness.

Feb. 25. 0° 42' - 7'’17' N. 0.011

Mar. 5. 4 14 8 49 N. 0.013

April 6. - 22 31 16 13 N. 0.037

May 8. - 54 47 24 18 N. 0.293

June 1. - 91 48 18 40 N. 1.737

17. 107 58 2 15 N. 2.066

25. 119 53 12 42 S. 2.583

July 3. 141 40 33 57 S. 2.723

27. 233 26 47 15 S. 0.385

See the (Quarterly Journal of Science^ vol. X. p. 413.

4. New Comet of 1821.—M. Pons, astronomer royal in the

observatory of Marlia, near Lucca, discovered a comet in the

constellation Pegasus, on the 21st January, between six and se-

ven o’clock in the evening. This comet seemed to him of a very
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extraordinary nature. It appeared like a white spot, of very

little density, and without the appearance of a nucleus. It had

then only the beginning of a tail, and was not visible to the

naked eye. On the January, M. Pons again examined the

comet, but what was very singular, it had changed its figure

without having changed its place. Though he had not been

able on the 21st to take its exact position, yet he had laid down

its relative position to the neighbouring stars. Not only was its

light more intense, but its tail had changed its shape in the

course of a day. It was now two degrees long, and resembled

a Jet d’eau. M. Pons supposed that its light was rapidly in-

creasing, and that it would soon be seen by the naked eye.

Astronomers will readily find it in 0° 30' of right ascension, and

18° of north declination, near ^ and u of Pegasus, stars of the

sixth magnitude. The preceding comet was re-discovered in this

country, by Mr James Veitch of Inchbonny, near Jedburgh, on

the 19th of February, when it was distinctly visible to the naked

eye, being situated a little to the NW. of Algenib, near to the

tip of the wing of Pegasus.

5. Observations of the Solar Eclipse of the '^th September .

—

The following observations of the solar eclipse have been made

by Colonel Scherer at St Gall, by MM. Horner and Peer at

Zurich, by Oriani at Milan, by Santini at Padua, and by M.

Bouvard at Fiume : ,

Beginning.

Formation
of Ring.

Rupture
of Ring. End.

St GaU, 1^19' 8."05 2h 44' 38" 10 2^ 49' 1".88

Zurich, 1 14 56.6 2 42 3.88 2 43 41.42 4^3' 41 ".97

1 15 0.39 2 42 15.05 2 43 49.8 4 3 42.67

Milan, 1 22 7.5 4 10 48.7

Padua, 1 36 20.6 3 0 57.2 3 6 14.1 4 24 53.3

Fiume, - 3 13 31.6 3 18 45.6 4 34 8.6

TheXatitude of St Gall is 47® 25' W , and its Long. 7° 2^ E. of Paris.

The Lat. of Zurich is 47° 22* 2T-'^ and its Long. 24' 50" of time E. of Paris.

The Latitude of Fiume is 45° 20' 10".

See the Bibliotheque Universelle, Novembre 1820, p. 223.

6. Geocentric Places of Pallasfrom Api'il 1. to July SO. 1821.

•—The following geocentric places of Pallas have been calcula-

ted by M. Staudt

:
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Midnight at R. Asc. North Midnight at R. Asc. Nottli

Gottingen, in Time. Decl. Gottingen. in Time. Decl.
April 1. 16i»44' 32" 16° 21' June 4. 161^12' 12" 26° 11'

9. 16 48 16 18 17 12. 16 6 0 26 1

17. 16 46 20 20 9 20. 16 0 44 25 31

25. 16 42 56 21 52 28. 15 56 40 24 45

May 3. 16 38 8 23 22 July 2. 15 55 4 24 16

11. 16 32 20 24 35 10. 15 52 56 23 11

19. 16 25 44 25 29 18. 15 52 8 21 57

16 18 52 26 1 30. 15 53 28 19 54

*?. Geocentric Places ofJuno,from May 5, to October 20. 1821.

—The following geocentric places of J uno have been calculated

by M. Nicolai of Manheim :

Midnight at R. Asc. South Midnight at R. Asc. South
Manheim. in Time. Decl. Manheim. in Time. Decl.

May 5. 20*' 20' 34" 5° 46' Aug. 1. IQ*' 52 23" 5° 17'

13. 20 24 14 5 7 9. 19 45 52 6 10

21. 20 26 43 4 31 17. 19 40 15 7 9

29. 20 27 53 4 1 25. 19 35 56 8 9

June 2. 20 27 57 3 47 Sept. 2. 19 33 10 9 9

10. 20 27 1 3 27 -10. 19 32 6 10 7

•= 18. 20 24 39 3 14 18. 19 32 48 11 0

26. 20 20 52 3 12 26. 19 35 13 11 4
July 4. 20 15 48 3 20 Get. 4. 19 39 17 12 3

12. 20 9 42 3 40 12. 19 44 54 13 8

20. 20 2 55 4 11 16. 19 48 14 13 19

28. 19 55 52 4 53 20. 19 51 54 13 32

8. Astronomical Society ofLondon,—The report of this flour-

ishing institution, which has just been printed, is of th^ most

gratifying nature, and will be read with the highest pleasure by

every person who is attached to the study of astronomy, or who

takes an interest in the public establishments of his country.

The Council have ordered a die to be formed for striking

medals in bronze, silver and gold, as a reward for any material

discovery or improvement im^e science ; and they have speci-

fied in their report the difihrent points in practical astronomy to

which they wish the attenition of the candidates to be more par-

ticularly directed. The Society’s Gold Medal and L. 21 will be

given for the best paper on the Theory of the motions apd

perturbations of the satellites of Saturn. The investigation to

be so conducted, as to take expressly into consideration the in-

fluence of the rings and the figure of the planet, as modified
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by the attraction of the rings on the motions of the satellites

:

to furnish formulae adapted to the determination of the elements

of their orbits, and the constant co-efficients of their periodical

and secular equations, from observation ; likewise to point out

the observations best adapted to lead to a knowledge of such de«

termination. The papers to be sent to the Society on or before

the 1st February 1823.” The Council propose that each me-

moir shall bear a motto, and that a sealed paper, having the same

motto, shall contain the name of the author. The sealed papers

of the unsuccessful candidates will be destroyed unopened, in

the presence of the Council.
.
The remaining part of the Re-

port contains an account of their pecuniary resources, which are

in a flourishing state ; and a notice of the principal points to

which the Council requested the attention of Captain Basil Hall,

during his voyage to the South Seas.

9. Geocentric Places of Ceres and Vesta.—The following are

the geocentric places of Ceres and Vesta for the month of April:

Ceres. Vesta.

B. Asc. Decl. R. Asc. Decl.

1821, April 1. 16?^ 33' 14° 37 S. 7^22' 26° 13 N.

7. 16 33 14 40 7 28 26 3
13. 16 32 14 43 7 34 25 51

19. 16 29 14 45 7 41 25 37

,

— 25. 16 27 14 46 7 48 25 22

See the Phil. Mag. vok Ivii. p. 129.

OPTICS.

10. Optical Structure ofMelted Quartz.—In order to decide

the important question relative to the existence of circular or

rotatory polarization in the ultimate particles of Silex, which had

been maintained by M. Biot, as a demonstrated result of his ex-

periments I was anxious to examine the optical properties of

a piece of quartz-crystal that had been fused. Upon mention-

ing my wish to our eminent Professor of Chemistry, he kindly

supplied me with a piece of considerable magnitude. This

piece, which Dr Hope had reduced to fusion by the action of a

stream of oxygen, is nearly two-tenths of an inch long, and

* See this Journal^ vol. ii. p. 179, 180. ; and the present Number, p. 373.

VOL. IV. NO. 8. APRIL 1821. ' E C
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of an inch broad. I now placed it in a fluid of the same re-

fractive power, so that I could transmit polarized light through it

in every direction, and, upon a careful examination of its struc-

ture, I found that it was entirely destitute both of the ordinarypo-

larizing structure,^ and of the circularly polarizing structure^ ha-

ving no other action upon light than a piece of well annealed

glass. In one corner, a small bubble of air had created, by its

expansion, a slight depolarizing structure, such as I have descri-

bed in this Journal, vol. hi. p. 98, D. B.

11. Singular Properties qf‘ Chlorophaite^ found in Scotland

and Iceland.—In the year 1817 I received from Major Peter-

son, on his return from Iceland, a mass of amygdaloidal rock,

containing what he considered a new substance, and which he

had observed possessed the singular property of being perfectly

transparent, and of a bottle-green colour, when taken out of the

rock, but which became quite opaque when removed from its

place, or exposed to the air. I was anxious to ascertain whe-

ther this remarkable change was an optical or a mechanical one

;

and the observations I made put it beyond a doubt that it was

of a mechanical nature. The cause of this change may be con-

ceived, by supposing a number of prisms assembled in a parti-

cular manner, and kept together by screws, so as to bring their

touching surfaces into that close contact which prevents total re-

flection at the junctions. The mass of aggregated prisms will be

now quite transparent ; but if we either diminish the compres-

sing forces by loosening the screws, or suppose some force similar

to the disintegrating force of the atmosphere, to act in opposi-

tion to the cohesive force represented by the action of the screws,

the touching surfaces will be separated, and the whole mass be-

come opaque. We were not aware till lately, that Dr Mac-

Culloch, in his very interesting work on the Western Islands,

had discovered, many years ago, in Fife and in Rum the same

substance, to which he has given the name of Chlorophmte. He
found its specific gravity to be 2.020. It is easily scratched by

a quill ; is unchangeable before the blowpipe, and is as refrac-

tory as quartz. He found it to consist principally of silica^ and

to give indications of a considerable proportion of iron, and a

little alumkia. See MacCulloch'’s Description of the Western

Islands., voL L p. 504, D„ B.
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MAGNETISM.

IS. Dr Wollaston!s Kocplanation of the Electro-Magnetic

Phenomena.—In the Journal of Science, No. XX., Dr Wollas-

ton is stated to have explained the phenomena of the conjunc-

tive wire, (See this volume of our Journal, p.407.) upon the sup-

position of an electro-magnetic current passing round the axis

of the conjunctive wire, its direction depending upon that of the

electric current, or upon the poles of the battery with which it is

connected. This explanation will be understood from Plate VI.

Fig. 5., No, 1. and No. S. In No. 1. the current is represented

in two sections, at right angles to the axis of the wires when si-

milarly electrified, from which it appears that the north and

south powers meeting, will attract eitch other. In No. 2., the

sections of the wire are shewn dissimilarly electrified, by which

similar magnetic powers meet, and consequently repel each

other.

18. Ampere’’s Electro-Magnetic Telegraph.—In the curious

memoir of M. Ampere, of which we have already given a full

account, he proposes to construct a Telegraph, by using as many

conducting wires and magnetic needles as there are letters. By
placing each letter on a different needle, he establishes, by means

of the pile placed far from the needles, an alternate communica-

tion betwixt its two extremities and those of each conductor, and

thus forms a sort of telegraph, fitted for writing all the details

which one may wish to transmit through any obstacle, to a per-

son who is charged with observing the letters placed on the

needles. By placing on the pile a row of stops, which would

carry the same letters, and establish the communication by their

descent, this method of correspondence might be made both easy

and rapid.

14, Cause of the Diurnal Variation ofthe Needle.—In the me-

moir of M. Ampere above alluded to, he ascribes the Diurnal Va-

riation ofthe Needle to the alternate change oftemperature of the

two regions, during the diurnal rotation of the globe, the influence

of temperature on electric actions having been established by M.
Dessaignes and others. We must also add,” says he, among the

electro-motive actions of the different parts of the earth, that of

E e 2
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the magnetic minerals which it contains, and which should be con-

sidered as so manyvoltaicpiles. The elevationoftemperaturewhich

takes place in the conductors of electric currents, ought also to

take place in those of the terrestrial globe. Is not this the

cause of that internal heat in the earth, which has been establish-

ed by recent observations ? And when we consider that this ele-

vation of temperature produces, when the current is sufficiently

energetic, a permanent incandescence, accompanied with the most

brilliant light, without combustion or loss of substance, may we

not conclude that opaque globes are so, on account of the little

energy of the electrical currents which are established in them,

while those that shine by themselves, derive their light from the

more active currents which they possess ?”

15. Mr Lecounfs Method offinding the Dip qfHhe Needle,^

In order to measure the dip at sea, Mr Lecount mounts a bar

of iron free of magnetism, and about 2 feet long, and upon a stand

furnished with a divided quadrant and spirit-level, all the parts

of which are either of brass or copper. The stand is then to be

placed north and south, and upon a horizontal plane, as ascer-

tained by the level ; and, by means of a delicate compass, the bar

is examined in different positions, till one side of it is found to

be all one pole, and the other side all a contrary pole, and

the ends neutral. The divisions on the arc will then give the dip

of the needle.—Lecount’s Description ofthe Changeable Mag-
netic properties possessed hy all Iron bodies, &c. p. 53. Lond.

1820.

16. Aecount oftwo large Loadstones.—In a paper giving an ac^

count of three large loadstones brought from Moscow, read before

theWernerian Society on 10th March last, MrJohnDeuchar gives

the following notice regarding two of them : The largest load-

stone weighs 125^ pounds ; and it measures in length 10| inches,

in breadth 8J, and in height inches. When I received it, it

could carry 163 pounds ; but, by gradually increasing the

weight, I afterwards brought it to' support 165 pounds, exclu-

sive of a connecting iron of about 28 pounds, and several supports,

which might be 12 pounds more ; thus giving an improved power

equal to 42 pounds. The weight of the second loadstone had

not been taken previous to fitting on the armature, but it is

* Tills loadstone is now in the possession of Dr Hope.—

E

d.
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supposed to be nearly half that of the large one : it measures

in length 5| inches, in breadth 4, and in height about 8 inches.

On the 27th November 1818, I had suspended from it a mass

weighing 80 pounds, independent of the conducting iron. These

two natural magnets were brought to this country in the same

vessel : the corresponding poles of both had most probably been

placed together, for when they arrived in Edinburgh, the weak-

er loadstone had its poles changed. A curious fact, which I

found exhibited by the largest of these two, deserves particular

notice. The full F D

south pole, and the force of south attraction ran along the line

CD. 'J'he north pole, however, was quite correct, being most

powerful at H, and along the line HG. This appearance may
arise from one of three circumstances^ : 1st, A may be a mass of

ironstone which is not magnetic : 2dly, It may be an ironstone

paste, added to complete the shape of the loadstone ; or, Sdly,

it may be a distinct magnet. If either of the two first sup-

positions be true, then the power of the loadstone may not be

injured by the presence of A ; but if the last be correct, then

the power must be much weakened. From the external ap-

pearance of the loadstone, on both sides of the line of extreme

south attraction, I am rather inclined to think that this last is

the most likely of the three. If we allow this to be the case,

then, by removing A, we must greatly add to the quantity of

magnetic effect displayed at the two poles.”

ELECTRICITY.

17. Excitement of Muscular Fibre by Voltaic Electricity.

—

The following observations on the subject have been communi-
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cated to us by Mr John Murray. In the Journal of Science^

No. xix. p. 193, and 104, are detailed some experiments of

Configliachi on the excitement of the muscular fibre by voltaic

electricity, as modified by the action of poison. In my experi-

ments on the excitability of muscular action by galvanic agency,

as modified or suspended by vegetable poisons, detailed in a pa-

per read before the Linnsean Society in 1815, similar phaeno-

mena are described. This paper is now more interesting than

It may have been at the period referred to. For instance, tinc^

ture of opium applied to the sciatic nerves suspended the excite-

ment, but when acetic or other vegetable acid was superadded,

the susceptibility was restored. Since, then, discovery has an-

nounced an alkali (morphia

)

as the active principle in opium,

a stranger which this phsenomenon might have prepared us to

€xpect. There were numerous experiments of a similar descrip-

tion mentioned, as those with Atropa belladonna, Hyoscyamus

niger, &c. I subsequently made many experiments on a por-

tion of the Wild Bushmails Poison, brought from South Africa,

and transmitted to me by Mr Campbell. The result of my re-

searches was the discovery of an antidote to that formidable poi-

son. This counter poison was caustic potassa. In one of my
experiments, a swallow wounded in the thigh by an arrow dipt

in the poison was set at liberty, after thirty hours confinement

;

the arrow being extracted, and the wound washed carefully

^ith the alkali. This was repeated on other animals with equal

success. In other cases, this poison, sufficiently rapid in its fata-

lity, was accelerated fearfully by some applications, particularly

solution of chlorine^"'

18. Experiments on the Electric Spark. appears from a

statement sent to us by our correspondent Mr John Murray,

that the electrical experiment of M. Moll, described in our last

Number, voL iv. p. 200. is only a modification of one published

by him in the Phil, Mag. for 1815 or 1816, to which the reader

is referred.

HYDRODYNAMICS.

19. Compressibility of Water.—In examining Mr Perkins"

experiments on the compressibility of water. Dr Roget has found,

that he has committed a mistake in the calculation, by whicll he
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makes the compression about 1 per cent. It is actually only

or a little less than one-half per cent. This result agrees most

singularly with Canton’s experiments, as Dr Roget has shewn

;

for the modulus of elasticity of water, according to Dr Thomas

Young’s method, is 750,000, as deduced from Canton’s results,

while it is 743,260, as deduced from Perkins’ results.—See Ann.

of Phil. Feb. 1821, p. 135,

20. Perkins'" Method of keeping off the Back-Water from
Mills.—At the time of floods, the Back-Water, as it is called, re-

turns upon the water-wheel, and not only diminishes the height

of the fall or head’of water, but impedes the motion of the wheel,

which is necessarily immersed to a certain depth in the back-

water. In order to remedy this, Mr Perkins boards up the wheel

against the back-water ; but leaves a channel at the bottom,

through which the back-water would rush upon the wheel, if it

were not prevented and driven back by a superior force. This

force is obtained, by taking off* from the mill-lead a part of the

superabundant water, and allowing it to rush by a new chan-

nel, through the channel left in the boarding. Its superior mo-

mentum drives away the back-water from the wheel, and allows

it to perform its functions as freely and uninterruptedly as if

there were no flood in the river. This contrivance has been

adopted in the United States with complete success for several

years.—See the London Journal of Arts and Sciences, vol. ii.

p. 38.

METEOjROnCGY.

21. Meteorological Table, and Temperature of Springs dt

Leith for 1820.—The following meteorological table has been

drawn up by Andrew Waddell, Esq. F. R. S. E. from his own
observations at Hermitage Hill, near Leith. The mean tem-

perature of 1820 is 47°, and that deduced from springs 47°.3,

—agreeing in a very singular manner with the accurate obser-

vations of Mr Jardine on the Crawley and Black Springs, which

give for the mean temperature of springs at Edinburgh 47°.08,

at an altitude of 230 feet. Mr Waddell’s observations were

made with a register thermometer, situated within three feet of the

ground, and placed in the middle of his garden, the surface of
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which is 60 feet above the medium level of the sea ; Lat. 55°.58

and Long. 3°. 10 W.

1820,
Months.

j
Mean

of

great-

1est
Heat.

Mean

of

great-

est

Cold.

Mean

of

both.

Mean

range

in

|

24

hours.

|

Extreme

of

Heat.

Extreme

of

|

Cold.
Mean

of

dittp.

I
Mean Temp, of

Spring-w^ater

from a Pump-
well, taken

once in Eight

Days.

January, 34°3 26!3 30°3
O

8.0
O

50 4°
O

27

February, 44.5 34 39.2 10.5 54 23 39.5 43°. 7

March, 47.7 33.0 40.3 14.7 55 28 41.5 43.5

April, 53.3 43.0 49,1 12.3 70 31 30.0 45.3

May, 59.4 43.5 51.4 15,9 76 36 56 46.5

June, 63.2 47 53.1 16.2 82 41 61.3 48

July, ,64 53 38.5 11.0 73 47 60 49

August, 63.7 30 36.8 13.7 72 39 60.5 50.5

September, 61 46 53.5 15 77 39 58 31

October, 50.7 38.5 44.6 12.2 61 32 45.5 30

November, 47.3 37.7 42.5 9,6 56 32 44 48

December, 43 39 41 4.0 56 28 42 46

Mean, 33.0 41.1 47 12.5 63.1 31.8 49.5 47.3

Mean Temperature at Carlsruhefor SO years., ^'’^•“"The

following results of nearly twenty years’ observations have been

obtained from the meteorological register kept at Carlsruhe by

Professor Bockmann :

Mean Temperature from 1800 to 1819.

Fahr. Fahr. Fahr.

1800, 50°.5 1807, 31°.l 1814, 49°.3

1801, 52.7 1808, 48.6 1815, 51.1

1802, 30.7 1809, 50.0 1816, 48.2

1803, 48.9 1810, 49.5 1817, 50.5

1804, 30.0 1811, 52.9 1818, 31.1

1805, 48.4 1812, 48.2

1806, 32.5 1813, 50.2 Mean, 30°.23

The following are the monthly mean temperatures from 1800

to 1819:

Jan. Feb. Mar. April, May, June, July, Aug. Sept. Oct. Nov. Dec.

36°.5 4r.4 30°.4 60°.G 63°.3 66°.4 C6°.4 37°.4 30°.4 4r.4 33°.6
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Hence the mean temperature of tlie fyear is very nearly repre-

sented by that of the months of April and October.

The following Table shews the general atmospheric pheno-

mena on a mean of 18 years from 1801 to 1819 :

Days quite Days quite Varied Electrical

clear. cloudy. Days. Rain. Show. Hail. Storms. Tempests. Fog^.

38 6t 260 136 25 8 19 14 8

The following Table contains the quantity of rain which fell

on every square foot i

In. Lines. In. Lines.

1801, 33 8 1811, 21 6

' 1802, 24 0 1812, 21 'o

1803, 28 0 1813, 25 1

1804, - 30 1 1814, 19

1805, 28 7 1815, 19 4

1806, 26 6 1816, 31 O/d

1808, 26 0 1817, 26

1809, 25 5 1818, ^ 21 8/d
1810, 26 0

mean of these results is 21.6 inches. The greatest heato

which took place was in 1783, on the 3d of August, when it was

98°.9. The greatest cold was — 13% on the 26th December

1798.—See Bibliotheque Univers. Nov. 1820, p. 168,—173.

23. Meteorological Table Icept at Kinfauns for 1820..—The

following Meteorological Table is extracted from the register

kept at Kinfauns Castle, North Britain.—Lat. 56° 23' 30".—

Height above the level of the sea 129 feet.

Morning, 8 o’clock.

Mean height of

Evening, 10 o’clock. I
Mean Depth

of

Rain.

N° of days<

1820, Mean height of
Temp,

by Six’s

U

s i
Barom. Therm. Barom. Therm. Therm. In: 100 3 §« £

January, 29.763 29.355 29.776 30.097 30.532 2.30 14 17
February, 29.883 38.655 29.875 39.069 40.310 1.40 12 17
March, 29.761 39.355 29.762 39.645 41.451 0.50 10 21
April, 29.794 45.500 29.795 44.533 47.333 0.90 6 24
May, 29.632 49.516 29.602 47.870 50.741 5.20 19 12
June, 29.838 55.066 29.837 52.966 55.533 1.60 13 17
July, 29.844 57.549 29.788 55.580 59.322 1.80 9 22
August, 29.621 55.645 29.627 53.590 56.806 2.20 13 18
September, 29.792 51.100 29.777 50.060 52.633 1.20 12 18
October, 29.499 43.193 29.480 42.742 44.419 2.50 12 19
November, 29.749 40.633 29.764 40.633 42.133 1.70 11 19
December, 29.877 39.032 29.883 39.129 39.483 2.20 16 15

Average of

the Year,
29.754 45.383 29.747 44.659 46.724 23.50 147 219
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Annual Result^.

Morning,

Observations.

Highest, 9th Jan.

Lowest, 17th Oct.

Wind.
SW.
NW.

Barom.
30.88

28.58

26th June,

18th Jan.

Wind.
W.
NW.

Therm.
68°

1

Highest, 8th Jan. SW.

Evening.

30.88 25th June, NW. 67

Lowest, 17th Oct. NW. 28.66 18th Jan. NW. 9

Weather.

Fair, .

Days.

219
Wind.

N. & NE.
Times.

19

Rain or Snow, - 147 E. & SE. . 97

S. & SW. . - 67

366 W. & NW. - 183

366

Extreme Cold and Heat by Six’s Thermometer.

Coldest, 18th Jan. Wind ,NW. 1° below Zero.

Hottest, 26th June, NW. - 79°

Mean Temperature for 1820, - 46°.7247

Result of Two Rain Guages. In.

Centre of the Kinfauns Garden, About 20 feet above the level of the sea, 23.5

Kinfauns Castle, 129 feet, - - - - - 18.5

24. Vegetation on the Himalaya Mountains,—At the Rol

or Shatul pass, over the Himalaya Mountains, the seeds of a

species of campanula were gathered at the height of 16,800

feet above the level of the sea, at a spot where the thermome-

ter at noon in the middle of October stood at 27° of Fahr.

Shrubs were found in a vegetating state at a still greater alti-

tude.

25. Mean Temperature of 1819 and 1820 at Chunar,

—

The following observations on the mean temperature of Chunar

in Longitude 82° 54' east, and latitude 25° 9' north, were made

four times a day in a large room, where there were no tatties.

1819, Fahr. 1819, Fahr. 1820, Fahr.

May, 89° Sept. 82°i Jan. 58°

June, 88 Oct. 79f Feb. 624

July, 90 Nov. 694 March, 774

Aug. 85| ' Dec. 634 April, 84

Mean Annual Temperature, 77°.4

26.

Mean Temperature of Melville Island.—The follow-

ing is an abstract of the Hecla'^s Meteorological Journal for

twelve kalendar months, during which period she was within
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the parallels of 74" and 75" of north Latitude. The thermo-

meter was placed in the shade on shipboard.

Months. Max, Min, Mean.

Fahr. Fahr. Fahr.

1819, September, + 37° — r + 22°.54

October, + 17.5 — 28 — 3.46

November, + 6 — 47 — 20.60

December, + 6 — 43 — 21,79

1820, January, — $ — 47 — 30.09

February, — 17 — 50 — 32.19

March, + 6 — 40 — 18.10

April, + 32 — 32 — 8.37

May, + 47 — 4 + 16.66

June, + 51 + 28 + 36.24

July, + 60 + 32 + 42.41

August, + 45 + 22 + 32.68

Annual Temperature, + 1°.33

During the time that Captain Parry was in Winter Har-

bour, it was always found that the thermometer on board stood

from 2° to 5° higher than the one on shore, in consequence of

the warmth created by the fires, &c. The minimum tempera-

ture for February was —50° on board, but —55° on the ice.

On the 14th and 15 of February, the thermometer was at

— 54° upon the ice for seventeen hours. The mean annual

temperature may therefore be fairly considered as 1° or ^° below

zero.”—See Captain Parry’s Work, and the Transactions of the

Royal Society ofEdinburgh, vol. ix. p. SI 4.

II. chemistry.

S7. M. Grotthus’'s Method ofFreezing Water in vacuo the

same as Nairne'^s.—M. Orotthus hasjust published, in the An-^

nates Generates des SciencesPhysiques, by M. VanMons, &c. &c.

the following account of a New Method of Freezing Water in

vacuo, which is said to be an improvement on the method given

by Mr Leslie :
—“ Into a metal vase, half filled with water, I

poured, very gently, an equal quantity of ether, so that no mix-

ture might take place of the two liquids. The vase was placed

under the receiver of an air-pump, which was so fixed upon its

support, as to remain quite steady when the air was pumped
out. At the first stroke of the piston, the ether became in a

state of ebullition. It was totally evaporated in less than a 'mi-
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nute, and the water remained converted into ice. I made this

experiment, for the first time, at Mittau, in an apartment, the

temperature of which was 16° R. (72° Fahr.)” This method,

now held out as an improvement on Leslie’s, our readers will

observe, (See this Journal^ voL hi. p. 59.) is the identical pro-

cess given by Edward Nairne, so early as 1777.

28. Solution and Crystallization of Lime.—It has been some

time ago observed by Mr Dalton, that lime was more soluble in

cold than in warm water. He found, that one pint of water at 60°,

takes up y of lime ; whereas, one pint, at 212°, takes up :

and hence he concludes^ that water at the freezing point will

dissolve nearly twice the quantity of lime, that water at the

boiling point will do. In trying to ascertain the cause of this,

Mr R. Phillips found, that the lime deposited by an increase of

temperature, was in the state of crystalline particles ; that the

action of the heat had caused the crystallization of the lime, and

had affected it iti a much greater degree than could be account-

ed for by the evaporation which occurred, more than one-half of

the lime being crystallized by evaporating j^gth of the solution.

Mr Phillips’ explanation of these interesting facts, though inge-

nious, does not appear to us satisfactory. See Ann. of Phil.

Feh. 1821. p. 107.

29. Mercurial Atmosphey'e.—By suspending a piece of gold-

leaf in the upper part of a bottle containing mercury, Mr Fara-

day found that, in about the end of seven weeks, the gold was

whitened. Hence he justly concludes, that mercury is always

surrounded with an atmosphere of the same substance. Quar-

terly Journal, vol. x.'-p. 355.

30. Bicarbonate qfAmmonia.—Mr R. Phillips has found the

bi-carbonate of ammonia to consist of

S atoms Carbonic Acid, 55.08 55.5

1 of Ammonia, 21.50 21.7

2 of Water, 22.64 22.8

99.22 100.0

See Ann. of Phil. Feh. 1821, p. 111.

31.

On the Alloys qfPlatinum.—The following additional ex-

periments on this subject have been communicated to us by Mr

John Murray :
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When potassium or sodium is wrapped up in platinum-foil,

and introduced into the flame of a spirit-of-wine lamp, it bursts

into flame, and perforates the platinum-foil.

When potassium is heated on a slip of platinum-foil, and is

withdrawn in a state of fusion, it suddenly ignites the platinum.

If we fold up a fragment of concrete potassa in platinum-foil,

and it becomes anhydrous by exposure for some time in the spirit

lamp, it afterwards burns with scintillation, which seems to be

owing to the reduction of the potassa^ and consequent evolution

Sometimes when the glowing mass of antimony and platinum

falls down, it continues to hum like a taper for a short while.

A little powdered native nickel from Kfesse, or the same in

small fragments, folded up in platinum-foil, gave repeated slight

explosions like the cracks of a whip ; the particles then perf©,

rated their envelope, like a sieve, and rolled down through the

flame like little fire-balls, in a state of intense ignition.

32. Composition ofRhuharh,—Mr Brande has found, that the

root of the Rheum palmatum is composed as follows :

Water, • - • 8,2

Gum, - - , - 31.0

Resin, - - , - . 1 0.0

Extract, Tan and Gallic Acid, - - 76.0

Phosphate of Lime, - - 2.0

Malate of Lime, - - - 6.5

Woody Fibre, - - - 16.3

100.0

Quart. Journ. vol. x. p 201.

33. On the Colouring Matter of the Shell of the Crab.—It is

well known, that when a crab is boiled, its shell assumes a fine red

colour, the nature and origin of which have hitherto been un-

known. At the desire of M. Latreille, a series of experiments

upon it was undertaken by M. J. L. Lassaigne. The shell of

the crab having been carefully freed from all fleshy matter, was

plunged in pure alcohol, of the temperature of 59° Fahr. They
assumed a scarlet colour, which was instantly communicated to

the alcohol. The alkoholic solution of the colouring matter was

then decanted, and new doses of alcohol added, till it ceased to

be coloured. The shells thus exhausted lost their property of

becoming red in boiling water. From the spontaneous evapo-

of potassium
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ration of the different alcoholic solutions, a red and apparently

fatty matter was obtained. This matter has no smell, or sensi-

ble taste
; is insoluble in cold or boiling water, but soluble in

sulphuric ether, and pure cold alcohol. This solution is of a

scarlet colour. It is not disturbed by the addition of distilled

water, which shews that it is not of a fatty nature. Its natural

colour is not changed by potash, soda or ammonia. The mineral

acids have no action upon it, when diluted with water ; but,

when concentrated, they destroy it, by changing it to a dirty

yellow. The salts of lead, tin, iron, and copper, do not precipi-

tate this colouring matter from an alcoholic solution diluted with

water.— t/owm. de Pharmacies tom. vi. p. 174,-175.

34. On the colouring matter the memhra/ne which lines the

shell of the Crab.—M. Lassaigne also examined the membrane,

which, in young crabs, adheres strongly to the shell, but which

may be easily separated from it in large crabs. It is extremely

fine, and of a violet colour by reflected light, and a purple violet

by transmitted light. When put in water it does not lose its

colour ; but in cold alcohol it gives out a great quantity of red

colouring matter, similar to that which is extracted from the

shell. Though treated successively with several doses of alco-

hol this membrane retains a little of its red violet colour, which

cannot be taken away from it by other solvents without destroy-

ing the membrane itself. The colouring matter has the same

properties as that of the shell.

M. Lassaigne has found the same principle in the shells of

lobsters, and other animals of the same order, and he con-

cludes,

1. That crabs, &c. contain a red colouring principle, which may

be extracted by means of cold alcohol.

% That this colour is not formed by the action of heat, but

that it is developed or distributed in the shell by the impulsion

of that fluid.

3. That there exists a highly coloured membrane, which ap-

pears to be the source of the colouring matter in that class of

animals; and,

4. That this colouring matter differs in its chemical properties

from others obtained from the mineral and vegetable kingdom.

—See Journ. de Pharm. tom. vi. p. 175, L76.
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35. Onthe Alloys ^Potassium andSodkm^ with other metals.--^

The following are the results deduced by M. Serullas from the ela-

borate memoir which we have already had occasion to quote, (see

page 389.)

1 . That very fusible metals, treated in a high temperature

with tartrate of potash or soda, are susceptible of producing al-

loys more or less rich in potassium or sodium, and which may,

without being decomposed, resist a very strong fire.

% That the existence of potassium and sodium in these alloys

manifests itself, 1. By the more or less vigorous action which

they exert qpon water ; % By the rotation of their fragments

in a bath of dry or wet mercury ; 3. By the solidification of

the mercury which is agitated with them ; 4. By the consider^

able quantity of caloric which they emit, when they are pul-

verized or exposed to air ; 3. That the pyrophorus owes its

property of burning in contact with the air to the presence of a

certain quantity of potassium.

4. That not only the tartrates, but also the salts whose base

is potash or soda, decomposable by heat, are brought to the

state of potassium and sodium by means of the charcoal,

which is either added or naturally contained in the vegetable

acids which form a part of the salts ; and that this reduction is

singularly favoured, as M. Vauquelin first remarked, by the pre-

sence of metals, of which several then join themselves to the

potassium or sodium.

5. That the antimony of commerce proceeding from arsenical

mines of this metal contains often arsenic, in consequence of the

resistance which this last appears to bring to its solidification

when it makes part of an alloy.—See Journal de Pharma,cie^

Dec. 1820, tom. vi. p. 589.

36. Dohereiner on the chemical action of' Capillary Tubes.-—

*

M. Dohereiner is of opinion, that chemical combinations and de-

combinations may be effected by simple capillarity, and he has

succeeded in producing sugar, by uniting the carbonic acid

and carbonated hydrogen, by the aid of charcoal and compres-

sion. Experiments of this kind are very dangerous. A strong

tube of copper, filled with charcoal, and in which M. Dohereiner

had introduced two gases by compression, burst with a tremen«

dous explosion,— Annul Generates des Sciences Physiques,

tom. vi. ch. xi.
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37. Existence ofAlcohol in PyroUgnoiis Acid.—In examining

the pyrolighous acid obtained from birch, M. Dobereiner found
alcohol in it. Some time after, a manufacturer of salts wrote

him from Moscow, that in rectifyingwood vinegar, he had collected

about a third of brandy. In dissolving large masses of lead in

wood vinegar, alcoholic vapours have been observed in such

quantities as to deserve being condensed and collected.

—

Ibid.

III. GENERAL SCIENCE.

38. Mr CampbelVs second Journey in Africa.—The Reverend

John Campbell, a native of Edinburgh, who published, somo

years ago, an account of his travels in the South of Africa, has

revisited that part of the world, and penetrated much farther

than he did formerly. Upon arriving at Leetakoo, the limit of

his former journey, and about 900 miles from Cape Town, he

found that the inhabitants had removed to a new settlement, cal-

led New Leetakoo, Proceeding N. E. for more than 100 miles,

he passed through two towns, one of which, Masheu^ contained

from 12,000 to 15,000 inhabitants, and where much land was

under cultivation. Thence he proceeded still farther to the NE,
for more than 100 miles, and reached Kurrechane^ the chief

town of the Marootze tribe, containing about 16,000 inhabi-

tants, who have many founderies, and smelt iron and copper ores

from the neighbouring mountains. They excel in making bas-

kets, and ornament their walls with paintings of elephants, ca-

melopards, shields, &c. Kurrechane is supposed to be in 26° of S.

Lat. and not very distant from the eastern coast. Some of the

rivers flowed W., and others E. or SS. E. Several large towns

are said to be to the east of Kurrechane, and Mr Campbell saw

the smoke of one or two of them; He was allowed to send

Missionaries to Kurrechane with the promise of protection.-—

Lond. Journ. cfScience and the Arts, vol. ii. p. 72 *.

39.

Destruction ofthe village ofStron.—The village of Stron,

in the district of Permian in Bohemia, was situated a league

* We have just seen a copper bracelet of very curious workmanship, whk-x

Mr Campbell brought from the interior of Africa, which shews their knowledge of

the working of metals.— En.
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above ike Saatz on a declivity, partly in tlie vicinity of the

Eger, and partly in a gorge which descended to that river. This

hill was formed of a sort of earthy coal, covered with a bed of

sand and allnvia. Qn the upper part of the declivity weie se«>

veral springs, which dofet themselves in the small but rugged

hills of moving sands upon the banks of the Eger, w hich flowed

at the distance of about 400 yards , from the village. These

springs appear to have excavated large subterranean hollows, so

that the church, the houses and the gardens, rested only on

pillars as it were, wMcli became weaker and weaker every day

^

For some time back,Kthe grand bed appeared to sink m severe!

places ; but in the month of February a great noise was heard

at midnight ; the inhabitants felt that the earth was decending

;

and they found next morning, that half of the village had dis-

appeared, and had fallen to a considerable distance from the

place which it occupied. The hill and the church, indeed, had

almost wholly disappeared, and at some distance there w'as a
mass of debris, from which the roof and the chimneys only ap-

peared. The church is now eighty feet below the place on

>vhich it was built. It is divided into two parts, one of whichL

is burned, and the spire overturned: only one-iifteenth part of

the houses now remain, and even these are not in a state of se-

curity. The Eger appears to have undermined, by degrees, the

supports of the whole of the hill, which Were very much inclined

in front.—Gilbert’s Annalen der Physih^ 18S0.

40. Weight ofthe Dutch Pound Trqy.—In a paper read before

the Literary and Antiquarian Society of Perth, on the weight

of the Dutch Troy pound, Mr Anderson demonstrated, that the

original weight of that pound had been 7680 grains. After sta-

ting the theoretical investigation by which he arrived at this re-

sult, Mr A. remarked, that it was strongly confirmed by an

examination which he entered into some time before, with the

view of determining the weight of the Scotch pound, from the

various multiples and subdivisions of that weight, in the posses-

sion of the Guildry of Perth.

This set of weights, he stated to have been presented by Go-
vernment to the Guildry of Perth at the time of the Union, and

to be uncommonly accurate from the mmee to the stone^ through*

, VOL. IV. 8. APEIL 18^1. F f
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out ail its denominations, never deviating above one-tenth of a
grain from what it ought to have been, on the supposition of

the pound being 7680 grains. There was another confirmatory

circumstance. By James I. it was enacted, that the pint should

contain 41 oz. Trone weight, of the clear water of Tay ; and

by James VI., that the same measure should contain 55 oz.

Scotch Troy of the water of Leith. Ifjhe water enjoined in the

two cases had been the same, the pound Trone would have been

to the pound Scotch Troy as 55 to 41 ; but the specific gravity

of the water of Tay being to that of Leith as 100 to 103 nearly,

it is a curious circumstance, that if this be taken into account,

and the pound Scotch Troy reckoned 7680 grains, the pound

Trone will turn out exactly 10,000 grains Troy.

41. Blach Resinoiif! Varnish used at Silhet in Bengal.—This

black varnish, celebrated for its lustre and durability, is prepa-

red in the following manner : the nuts of the Semecarpus AnOf

cardium^ and berries of the Holigarna longifolia^ having been

steeped a month in clear water, are cut transversely and pressed

in a mill. The expressed juice is kept for several months, and

the scum taken offfrom time to time. The liquor is then decanted,

and two parts of the one are added to one part of the other, to be

used as varnish. Other preparations are sometimes employed, but

the juice of the Semecarpus always predominates. The varnish

is laid on like paint, and is polished by rubbing it when dry, with

an agate or smooth pebble,

—

Quart. Journ. vol. x. p. 315, 316. -

42. Manufacture ofCatgut Strings,—The catgut strings used

for harps and violins, are manufactured at Whitechapel, &c. of

the peritorial covering of the intestines pf the sheep ; but have

always been considered inferior to those exported from Italy.

Dr MacCuIloch ascribes^ this superiority to the leanness of the

Italian sheep,^it is known,' that the membranes of lean ani-

mals are stronger than those of fat ones ; and he suggests, that

the catgut should be manufactured from the Welch Highland

or Southdown breeds, in preference to those which, like the Lin-^

coin, are prone to excessive accumulations of fat.

—

Quart.

Journ, vol. x. p. 267,

43. On the Selection ofIcefor Ice-houses.—M. Hemptinne of

Brussels has shewn, that ice for summer use should be taken from

^he river on 4 very cold day, and be exposed on t)ie foIIpFing
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night to the open air, till its temperature is in equilibrio with the

cold of the atmosphere. It should then be placed in the ice-

house, about six o’clock in the morning, when the air becomes

warmer. In order to prove the advantage ofthat«^ethod, he sup-

poses that two ice-houses have been filled with ite, one with ice at

S2°5 and the other with ice at 14°. ^ When a sixth part of the ice

at 32° is melted, the ice at 14° will be untouched, but its tempe-

rature will have risen to 32°. One-sixth part of the whole, there-

fore, has been saved by laying it "up at a low temperature.—

.

Annal. Generales des Science Physiques, tom. ih: num. 7.

44. Printingfrom the Fusible Metal—M. Gassicourt proposes

to take impressions from recent MSS. by means of the fusible

metal. In order to shew the application of it, he pastes a piece

of white paper on the bottom of a china saucer, and allows it to

dry: he then writes upon it with common writing ink, and

sprinkles some finely powdered gum-arabic over the writing,

which produces a slight relief. When it is well dried, and the

adhering powder brushed off, the fusible metal is poured into

the saucer, and is cooled rapidly to prevent crystallization. The
metal then takes a cast off the writing ; and when it is immersed

in slightly warm water, and any adhering gum removed, impres-

sions may be taken from it as from a copperplate.

Aet. XXXIX .-—List of Patents granted in Scotland since

23d November 1820.

11. To John Birkenshaw of Bedlington Iron-Works, in

the parish of Bedlington, county of Durham:—For certain

Improvements in the manufacturing and construction of a

wrought or malleable iron rail road or way,” Sealed at Edin-

burgh, 30th December 1820.

12. To Andrew Turnbull of the Old South Sea House,

in the City of London For f«^an improvement in the rudder

and steerage of a ship or vessel.” Sealed at Edinburgh 30th
December 1820.

13. To William Wood of Bow, county of Middlesex;

—

For “ the manufacture of a material or materials for the more
effectually making and retaining water-tight and seaworthy ships,

and. other vessels” pealed at Edinburgh 30ih December 1820.
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14. To John Main of Bagnio Court;, Newgate Street, LoH^
don :—For an improved method of preparing and spinning

wool, cotton, silk, flax, fur, and all other fibrous substances.’^

Sealed at Edinburgh 80th December 18^.
1. To John Winters of Abton, county of Middlesex?*^

For certain improvements on chimney-caps, and in the appli-

cation thereof,” Dated at Edinburgh S8d January 18S1.

2. To John Heakd of Birmingham Court, county of War-
nock'.^^For improvements on; working apparatus.” Sealed

at Edinburgh 28d January ISSl.
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Comptonite, a new mineral, described, 131.

Concretions, stoney, in the human muscular system, 212^

Conjigliachi on the Proteus anguinus, 398.
Congo, observations on the country of^ 327.

Crab, on the colouring matter of the shell of the, 445—on that of
the membrane which lines the shell, 446.

Cryptogamous plants in Devonshire, 194.

Crystallised salts, on the forms of, 19-

Currents between Cape Finisterre and the Canary Islands, 241.—ou
the submarine current at the Struts of Gibraltar, 243.

Cuviefs^Xoge of Werner, I.
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Daubeny, Dr, on the volcanoes of Auvergne, 89, 300.

Davy, Sir H. his experiments on electro-magnetism, 172.

Deuchar, Mr, on the nature of flame, 374.—on two large magnets,

436.

Diamond, apparatus for the combustion of, 202.

Dibble, Lake, account of the, 47, 238.

Di'p of the horizon, new method of finding it, 331. _
of the needle, instrument for measuring it^r3u6.—chart of it

by Hansteen, 363.

Dobereiner on the chemical action of capillary tubes, 447*

Double refraction of light, history of the, 124.

Dunbar, Rev. Mr, his observations on bees, 133.

E
Earthquake in India in 1819, 106.

at Lead-Hills, 215.

Echidna, on the affinity of with amphibia, 211.

Eclipse of the sun on the 7th September, observations on the, 87,

197, 431.

Electro-magnetic apparatus of Ampere, 406.

phenomena. Dr Wollaston’s explanation of the, 435.

Electrometer, Bohnenberger’s, 324.

El Hezsh, account of Scott’s journey to, 50.

Expedition to the Frozen Ocean, 221.

F
Fir trees, on the cultivation of, 204.

Fisher, Mr, on the effect of magnetism on the balances of chronome«<

ters, 199.

Flame, experiments on the nature of, by Mr Deuchar, 374.

Flint, Mr, on fossil shells, 422.

Flora of a former world, 206.

Florida or Gulf Stream, observations on, 76.

Fluids, on the resistance of, 315.

Fluor-spar, phosphorescence of, 1 80.—^green discovered in Banff**

shire, 214.

Fluoric acid, existence of, in mica, 21.

Franklin, Lieutenant, account of the arctic land expedition under
him, 141. . ^

Fulminating Silver, 203.
Fusible metal, used for taking impressions from MS., 451.

Fyfe, Dr, his analysis of the native hydrate of magnesia, 354.

G
Geocentric places of Ceres and Vesta, 433.
Gilby, Dr, on the respiration of plants, 100.

on fulminating silver, 203.
Granite, on the method of working and polishing it in India, 349*
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/

Grevillcj Mr R. K. on the cryptogamous plant? in DevonshirCj 194»

Groomhridge, on the new planets, 197*

Grotthus’s method of freezing water, 443.

Gulf Stream, observations on the, US,

H
Hail, on a remarkable shower of, in Orkney, S65.

Halkin Mountain, Mineralogy of, 246.

Hamilton, Dr Francis, on a map of the country north of Ava, 76.

Hansteen, M. his inquiries respecting the magnetism of the earth, 114.

—letter from, on the diurnal variation of the needle, 295.—His
chart respecting the variation and dip of the needle, 363.

Hausmatin on the inorganic kingdom, 213.

Haviland, Dr, on a remarkable case of fever, 428.

Heat, on the distribution of, in the Arctic regions, 193*

Hermaphrodite butterflies, 212.

Herschel, Mr J. F. W. on the deviation of polarized tints, 334.—on
circular polarisation, 371.

Hibbert, Dr, discovers the native hydrate of magnesia in Shetland,

352.

High-Water, table for determining it accurately, 54.

Himalaya Mountains, vegetation of the, 442.

Hoar-frost, on the regular figures formed by, on windows, 201.

Hot-Springs of Gastein, animals, &c. in the, 206.
Humboldt on isothermal lines, 23, 262.

I

Ice, state of, off the coast of West Greenland, 221.

Ice-houses, on the best mode of filling them, 451.

Iodine in the crab and lobster, 203. '

Isothermal Lines, 23, 194, 262.

Jameson, Professor, on Parry's voyage of discovery, 144.

Jameson, Rev. A. on bee-hives of wood, IO9.

Juno, geocentric places of, 432.

J

Java, on the natural history of, 211.

K
Kater, Captain, on a volcano in the moon, 429-

Keith, Mr A. establishment of a prize by, 193, 358.

Kempelens automaton chess-player analysed, 393.

Kennedy, Dr A. on the method of working and polishing granite,

347.

L

Lauder Dick, Sir Thomas, on the parallel roads ofLochaber, 41 7»

Leadhills, earthquake at, 215.

Lee, Professor, on the astronomical tables of Mohammed al Farsi,

427.
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Lime, on the solution and crystallization of, 444.

Limestone, Alpine, 213, 215.

Linncea Bcmealis discovered in Northumberland, 206.

Loadstone Hill in New Holland, account of, 179*

Loadstone, on its action upon electric currents, 409.—a large one de-

scribed, 436.

Loango, observations on the country of, 327-

Low, Mr D. on a machine for raising stones, 281.

Luminosity produced by compression, &c, 216.—^by insects, 217*—of

ashes of wood steeped in solutions of lime, 218.

Lunars, new method of working, 9^*

Lungs, apparatus for restoring the action of, 1S9»

M
Machine for raising stones described, 281.

Macmurdo, Captain, on the earthquake in India, 1 06.

Magnesia, native hydrate of, discovered in Shetland, 352.

Magnetimeter, description of the, by Mr Scoresby, S60,

Magnetism of the Earth, Hansteen’s observations on the, 114, 245,

363.

Map of the country north of Ava, 76.

Marrat, Mr, on a new method of working lunars, 98.

Marum, Van, his experiment in favour of an electrical fluid, 195.

MaxwelU Mr, his observations on the countries of Congo and Lo-
ango, 327,

Melville Island, meteorological table kept at, 442.

Mercurial atmosphere, -444.

Meteorological Committee appointed by the Royal Society of Edin-
burgh, 201.

Meteorohgical Table kept at Leith, 439.—at Carlsruhe, 440.—at Kin-
fauns, 441.—at Chunar, 442.—at Melville Island, 443.

Mica, on the existence of fluoric acid in, 21.

Micrometer, account of a new double image one, I69,

Mills, method of protecting them from back-water, 439-

Mitscherlick

s

experiments on the forms of crystallised salts, I9.

Mineralogy, Mohs" new system of, 56.

Mohs’ new system of mineralogy, 56—his characteristic, 213.

Moll, Mr, his experiment in favour of two electrical fluids, 200.

Moon, volcanoes in the, 429*

Moselle, fall of a mountain into the, 215.

Mud volcanoes of Trinidad, 417.

Mummy pits of Thebes described, 220.

Muriate of potash found in rock-salt, 201.

Murray, Mr John, on an apparatus for restoring the action of the

lungs, 139.—on the combustion of the diamond, 202.—on the al-

loys ofplatinum, ib.—on luminosity produced by compression,&c.
216.—on the luminosity of the ashes of wood steeped in lime, 218.

—on the excitement of muscular fibre by voltaic electricity, 437.
—on the electric spark, 438.

Muscular Fibre, on the excitement of, by voltaic electricity, 437.
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N
Natron, on a formation of, 427*

Neill, Mr, on a remarkable shower of haill which fell in Orkney,
S65.

^

•

Newton, Sir Isaac, on the double refraction and polarization of light,

124,

O

Ocean, on the temperature of the, 267, 268.

Occultation of ^ pisces, 429-

Oersted, Professor, his discoveries on electro-magnetism, 176.

Ordeal Trial in Congo and Loango, described, 329.

Orkney Islands, on the remains of trees in the, 209.

Oxley, Mr, on the variation of the needle, 277.

P

?alm Tree in Congo described, 330.

Pallas, geocentric places of, 431.

Pallas, M. on the phosphorescence of fluor-spar, 183. Note.

Parallaxes, new method of calculating, 387*

Parallel roads of Lochaber, 417*

Parry’s voyage of discovery, account of, 144.

Patents, Scottish, 224.

Patton, Admiral, his inquiries respecting the submarine current at

the Straits of Gibraltar, 249-

Pendulum, wooden, account of the going of a clock with a, 355.

Perkins, Mr,—on the compressibility of water, I76.—on keeping the
back-water from mills, 439-

Phosphorescence of fluor-spar, 183.

Piezometer for measuring the compressibility ofwater described, 178.
Pigments, ancient, 427*

Pine^Martin, cross breed between it and the cat, 208.

Planets, New, oppositions of the, 197*

Plants, on the respiration of, JOO.

Platinum, alloys of, 202.

Platina, extraordinary mass of, discovered in Peru, 214.

Polarization of Light, history of the, 121.

Polarised Light, on the tints of in certain crystals, 339.
Potassium, on the alloys of, 447, on the motion of these alloys in

water, 389.

Potentilla, on a new species of, 195.

Porcelain-Clay from the Halkin Mountain described, 257.
Pound, Troy, Dutch, on the weight of it, 449,
Printing from fusible metal, 451.

Proteus Aiiguinus described, 398.
Prussiates, Berzelius’s analysis of the, I6.

Pyrolignous acid, on the antiseptic power of the, 344.
Pyroxenes, on the analysis of the, 21,
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Q
Quartz, Plagiedral, its optical properties, 371.

melted, its optical structure, 373.

R
Ramage, Mr, notice of his large twenty-five feet reflecting tele-

scope, 425.

Rejecting repeating circle, on the use of the, 419*

Rennell, Major, his observations on Scott’s routes in Africa, 235.

—oa the currents between Cape Finisterre and the Canary Is-

lands, 241.

Resistance of Fluids, observations on the, 315.

Respiration 100, \

Richardson’s machine for raising stones, 281.

Rock-crystals with globules of water, 212.

Rock'Salt contains muriate of potash, 201

.

Roget, Dr, on the compressibility of water, p. 438.

Rose, M., on the pyroxenes and amphiboles, 21.—on fluoric acid

in Mica, ib

Royal Society of Edinburgh, proceedings of, 192, 423.

Rumker, M., on the times of conjunction of the sun and moon on
the 7th September, 87.—letter from, on Hansteen’s new dis-

coveries, 295.—on a new method of calculating parallaxes, 387
Rusconi on the Proteus Anguinus, S98.

S

Scoreshy, Mr, on the state of the ice on the coast of West Green-
land, 221.—analysis of his work on the Arctic Regions, 285.—

-

his magnetimeter described, 360.

Scott, Sir Walter, Bart., elected President of the Royal Society of
Edinburgh, 193.

Scott, Alexander, account of his captivity, and journey in Africa^

38, 225.

Sea-Lions, numerous near South Shetland, 347.

Sea-water in different latitudes, specific gravity of, 185.

Selby, Mr, his natural history of British birds, 210.

Serpents with two heads, 211.

Serullas, M. on the movements of camphor, and of alloys of potas-

sium on water and mercury, S89.—general results of his obseiv

vations on the alloys of potassium and sodium, 447.

Shetland, New South, voyage to it by Mr Barnsfield, 345.

Snowdon, on the height of, 215.

Sounds inaudible to certain ears, account of, 158.

Specific Gravity of sea-water in various latitudes, 185.

Springs, temperature of, at Leith, 439-

Stanley, Dr, on the antiseptic power of pyrolignous acid, 344.
Starling, on a peculiar habit of the, 207*

flora of a former world, 206.

Stron, on the destruction of the village of, 448.
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Strontites found in Faroe, 213.

Sumatra^ on the natural history of, 211.

SwainsoTij Mr, his Zoological illustrations, 209*

Tartary

y

central, on two volcanoes in, 156.

Telegraph, electro-magnetic one described, 4S|5.

Telescope, on a large reflecting one, made by Mr Ramage of Aber-
deen, 425.

Temperature of the southern and northern hemisphere compar-
ed, 262.—of the ocean, 267.—of the upper atmosphere, 269.-—

of the Arctic Regions, 193, 422.

Titanium, ores of, their new localities in Scotland, 214.

Traill, Dr, his account of Scott’s route in Africa, 1, 225,—on the

specific gravity of sea-water, ] 85.—on the mineralogy of Halkin
Mountain, 246.

Transactions of the Royal Society of Edinburgh, vol. ix., part 1 .,

analysed, 417* .

U
Ulloa d’, Don George Juan, his theory ofthe resistance of fluids de-

fended, 316.

V
Variation of the needle in New Holland, 177-—diurnal variation,

199.—cause of the diurnal variation, 435.—^general view of

the variation at Bushey Heath, 188.

Varnish used in Bengal, 450.

Vesta and Ceres, geocentric places of, 433.

Venturis experiments on the motion of camphor on water, 389.

Volcanoes of Auvergne, 89^ 300.—-in central Tartary, 156,

of mud in Trinidad, 419.
' in the moon, 429*

W
Watts, Mr W. on the resistance of fluids, 315,

Werner, historical eloge of, 1.

Wernerian Natural History Society, proceedings of, 194, 426.

Wollaston on sounds inaudible to certain ears, 158.—on electro-

magnetism, 435.

Y
Yule, Lieutenant-Colonel, description of his apparatus for dischar-

ging ordnance, 374, 385.

n
12

P. Neill, Printer.
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