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I. On the Gold-workings formerly conducted in the County of
Wicklow, Ireland. By Thomas Weaver, Esq., F.R.S.
F.G.S. M.R.I.A.8fc.8rc*

INCE my return to Europe, after an absence of nearly
three years, among the scientific publications that have

attracted my attention, the Journal of the Geological Society
of Dublin claimed particular notice. I rejoiced to perceive a

growing spirit of geological inquiry in Ireland, and more espe-

cially as that spirit is understood to have been mainly excited

and promoted by the Trigonometrical Survey of the island now
in progress under the able conduct of Colonel Colby, R.E.

It was, however, with surprise and regret that I read the

following passage in the Address delivered at the First An-
nual Meeting of that Society by their President. Speaking of
the natural resources of Ireland, the learned author says :

" Even native gold was found not many years ago in a neigh-

bouring county in large wedges. It was discovered in a

limited portion of a stream of about one hundred yards in

extent ; and though the stream was repeatedly examined up
to the mountain from which it descended, not a trace of the

metal could be perceived in any other part; yet, notwith-

standing this circumstance, the mountain itself was presumed
to be the chief depository: it was accordingly perforated quite

through, with great labour and at an enormous expense ; and
the search conducted in this way having proved unsuccessful,

• Communicated by the Author.

TJiird Series. Vol. 7. No. 37. July 1835.
.
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was finally abandoned. The limited portion of the stream in

which any gold could be discovered, we might suppose, should

have directed to the adjacent banks, and the hills which rise

from the spot on either side. These might have been ex-

plored at much less expense; and judging by the uncom-

monly great size of some of the lumps which had been found,

it seems not unreasonable to expect, notwithstanding the past

disappointment, that much will hereafter be brought to light."

A judgment thus gravely pronounced from a presidential

chair demands attention. From what source the deliverer of

that sentence drew his information does not appear ; yet cer-

tainly a more strange misapprehension of facts has seldom

been embodied in words. In justice to the Government under

whose auspices I had the honour to act, as well as to the

memories of the individuals concerned in directing the opera-
tions (of whom I am the only survivor), it becomes incumbent

on me to disabuse the public by recalling their attention to

the real circumstances of the case ; and this I might briefly

do by a simple reference to the succinct and faithful history
I have given of the proceedings in my memoir on the East of

Ireland, published in the 5th volume of the Geological Trans-

actions, First Series. But as those Transactions are, compara-

tively speaking, in the hands of few persons, it appears expe-
dient to enter* into some details, through the medium of a

scientific Journal of extensive circulation; for which purpose
1 subjoin the following extracts from my memoir on the East

of Ireland, merely transposing a few passages for the sake of

greater distinctness*.
"

§§ 105. 106. The discovery of native gold in the Ballin-

valley stream at Croghan Kinshella mountain was accidental ;

and, as it subsequently proved, the principal depot of the gold
in that stream extended about twelve hundred yards below

the ford. In other quarters the gold obtained was compara-

tively of small amount. The largest piece found in any of

the other streams was on the Coolbawn side. It weighed
2 J ounces. But in all these cases the gold was accompanied

by most of the metallic substances that occurred in the Ballin-

valley stream, and which will be enumerated hereafter. Under
the Act of Parliament for managing the undertaking, the di-

rectors established regular stream-works ; and up to the un-

happy period of the rebellion in May 1798, when the works

* The publication of this article has been delayed in the hope of re-

covering the plate of the Geological Map of Croghan Kinshela mountain,
which would have thrown a clearer light on the subject ; but as, unfortu-

nately, that plate is not forthcoming, I must necessarily refer in this respect
to the 5th volume ofthe Transactions ofthe Geological Society, First Series.



formerly conducted in the County ofWicklorm. 3

were destroyed, Government had been fully reimbursed its

advances, the produce of the undertaking having defrayed its

own expenses, and left a surplus in hand. In the year 1801,
the operations were resumed, when the directors proposed to

Government not to confine its views to the mere collection of

the alluvial gold, but to extend the researches, directing them
more particularly toward the discovery of auriferous veins.

They were justified, as they conceived, in this proposition by
the following considerations :

"
1. The well-known fact, that in the various quarters ofthe

world, in America, Africa, Asia, and Europe, auriferous veins

often occur in the mountains adjacent to the districts that

abound in massy alluvial gold*.
f* 2. The peculiar circumstances under which the native gold

ofCroghan Kinshela was found.—It occurred in massy lumps,
and in small pieces, down to the minutest grain. One piece

weighed twenty-two ounces, another eighteen ounces, a third

nine ounces, and a fourth seven ounces. The gold was found,

accompanied by other metallic substances, dispersed through
a kind of stratum composed of clay, sand, gravel, and frag-
ments of rock, and covered by soil, which sometimes attained

to a very considerable depth, from twenty to fifty feet, in the

bed and banks of the different streams. By the operations in

the stream-works, (which are too well known to professed
miners to need detail on the present occasion,) all the metallic

particles thus disseminated were collected in a concentrated

mass; and in those at Ballinvalley it was constantly found
that the gold was attended by magnetic ironstone, sometimes
in masses of half a hundred weight, by magnetic ironsand,

by cubical and dodecahedral iron pyrites ; and, in small pieces
and grains, by specular iron ore, brown and red ironstone,
iron ochre, fragments of tinstone crystals, wolfram, gray ore

of manganese, pieces of quartz and chlorite, and sometimes

fragments of quartz crystals. I observed and collected also

some specimens, which show that the gold, magnetic ironstone,
and wolfram were each of them frequently intermingled with

quartz ; and I have also a few specimens which exhibit the

gold not only incorporated with iron ochre, but ramifying in

slight threads through wolfram. Some of the gold, though
very rarely? occurred crystallized in octohedrons, and also in

*• See, for example, the Travels of Ulloa and Humboldt in America ;

Molina's Chili ; Park's Travels in Africa; Marsden's Sumatra; Turner's

Thibet; Abhandlungen iiber Bergbaukunde ; Dr. Clarke's Travels in Europe,
Asia, and Africa, vol. iv. ; Robilant on Piedmont, in Journal des Mines,
vol. ix.; and D'Aubuisson in vol. xxix."

B2



4 Mr. Weaver on the Gold-workings

the elongated garnet dodecahedron, of which I retain speci-
mens.

"
3. The ascertained fact that several of the contemporaneous

veins of quartz, contained in the mountain, were metalliferous,

yielding magnetic ironstone, iron pyrites, copper pyrites,
blende and iron ochre, with chlorite and quartz crystals.

" Under these considerations, the measures proposed by the

directors were : to continue the stream-works, progressively

advancing toward the head of the several streams; to examine
more closely the solid mass of the mountain, by means of

trenches to be cut in various directions down to the firm rock ;

to explore more fully the veins already known, and those

which might be discovered near the surface by the trenches;
and lastly, to try these veins, at a considerable depth from the

surface, by means of a gallery or level, to be driven into the

mountain, in a direction nearly at right angles with the ge-
neral range of the veins, selecting that quarter where they ap-

peared to be most numerous.
" These measures receiving the sanction of Government,they

were carried into effect; and numerous trials were made by
driving and sinking on the veins previously known and

subsequently discovered. By the Ballinvalley trench alone

twenty-seven veins of quartz were found, varying from nine

inches to four feet wide, in a distance of 700 fathoms ; and
in the same manner, by the Ballinagore trench, eighteen

quartz veins were discovered in a distance of 600 fathoms.

These veins partly range and dip with the slaty rock, but they
also ramify and terminate in strings which intersect the latter.

They are evidently contemporaneous, and most of them are

barren, but some were found bearing magnetic ironstone, iron

pyrites, and iron ochre, with chlorite. Two of the most power-
ful veins occur on the western side of the northern arm of the

mountain, one being six feet wide in the broadest part, and
the other four feet. They consist principally of massive mag-
netic ironstone and quartz, with disseminated copper pyrites,
and iron pyrites. A similar vein, four or five feet wide,
with the addition of blende, occurs near the extremit}' of the

northern arm, and another, two and a half feet wide, appears
in the face of the rock over the Daragh river." In the Geo-

logical Map of Croghan Kinshela mountain *, it may be seen

that the level driven into the* mountain, nearly at right angles

* See Plate XI. of the 5th volume of the Geological Transactions. That

Map serves not only to elucidate the geological relations of the mountain,
but also to explain the nature of the mining operations which were car-

ried on there ; the whole being laid down from actual survey.
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with the general range of the veins, extended 178 fathoms in

length.
" The mineral substances obtained by these various opera-

tions were subjected to experimental processes both by fire

and amalgamation ; but in no instance was a particle of gold
elicited from them either by the one or the other process. So

unsatisfactory a result led to the persuasion, that the gold
formed no part of the veins which appear in the mountain ;

and hence Government were induced to abandon the enter-

prise.
" The same conclusion seems to apply to the tinstone, wol-

fram, and manganese, in discovering which the mining opera-
tions equally failed. What is, then, the primary source of these

substances found detached in the beds and banks of the

streams ? It is not improbable that they occur more or less

scattered and disseminated through the rocks of the mountain,

although it must be acknowledged that no discovery leading
to this inference attended the researches of Government. It

is, however, well known, that such occurrences are not un-
common in other tracts* ; and we may, then, conceive the gold
and the other metallic substances to have been detached from
their native seat, and to have been lodged in their present

position, in company with other alluvial materials, at the

time of the first formation of soil, upon the retrocession of the

ocean.
" The total quantity ofnative gold collected by Government

amounted to 944 ounces 4 pennyweights and 15 grains, pro-

ducing when sold 3675/. 7s. H|</. ; the ingots having yielded
from 21f to 2 J J carats of fine gold, the alloy being silver."

"
§ 107. But the discovery of native gold was not con-

fined to Croghan Kinshela. Trials were instituted by the di-

rectors in another mountain also, namely Croghan Moira,
about seven miles distant from the former mountain, and gold
was obtained there, though in very small quantity, the largest

piece not exceeding two and a half pennyweights in weight.
One trial was made on Ballycreen in the stream at the eastern

foot of the mountain, and minute particles ofgold were found,

accompanied by magnetic ironstone, magnetic ironsand, com-

pact brown ironstone, cubical iron pyrites, and numerous
small garnets. Another trial was made on the western side

" * See, for example, Ulloa's Travels in South America, vol. i i. p. 160,

English translation j
Humboldt's Political Essay on New Spain; Char-

pentier's Beobachtungen uber die Lagerst'dtte der Erze; Von Buch's Geo-

gnostische Bcobacktungen auf Reisen durch Deutschland und Italien, vol. i.

p. 128—130."



6 On theformer Gold-workings in the County of Wicklow.

of the mountain, in Ballynacapogue brook, and small particles
of gold were obtained, with magnetic ironstone, magnetic
ironsand, and fragments of tinstone crystals. A third trial, in

Fannanerin stream, on the north-eastern flank of the moun-
tain, did not produce any gold."
The preceding extracts may serve to show how untenable

are the positions advanced in the statement of the distinguished
President. They prove,

1. That the discovery of native gold was not confined to a
limited portion of a stream of about one hundred yards in

extent.

2. That gold was found in other parts, and in other streams

proceeding from the same mountain ; and indications to this

effect are given in the Map of Croghan Kinshela mountain.
3. That the mountain was not perforated through, nor with

great labour, nor at an enormous expense. And the sole

object of a level, which was driven 178 fathoms long into the

mountain, was to try in depth veins found by trenching at the

surface. The moderate expense of such a level passing through
a clayslate rock (and that rock dipping toward, and thus fa-

vouring the progress of the level,) any competent miner may
readily compute.

4. That the adjacent banks and hills rising on either side

were attended to
;
for in fact the mountain was scarified by

trenches on every side, cut down to the live rock; and many
veins were discovered in consequence, upon which workings
were conducted, and the produce subjected to repeated ex-

periments. These veins were thus explored at the least ex-

pense.
With this plain statement offacts I forbear comment, merely

adding that I am persuaded that few, if any, Government

undertakings have ever been conducted in a more ceconomical

manner, or at so little charge to the public. The great ob-

ject was to determine, according to the approved principles
of practical miners, whether auriferous veins existed in the
mountain ; and the negative appearing to be proved, Govern-
ment were induced to relinquish the enterprise. Prior to the

operations ofGovernment, my friends had joined me in a pro-
position to embark in the adventure ourselves, yielding to the
Crown one fifth part of the produce. Apprehensive that the

subject might become too rich, that proposition was rejected.
The result of the subsequent researches, however, gave us
reason to be content that our offer had not been accepted by
Government.
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II. On Olbers's Method of determining the Orbits of Comets,

By Professor Encke.*

P|R. OLBERS had the kindness to transmit to me last

^r. year the preceding paper, and to permit me to insert it

in this volume. It completes his excellent method of deter-

mining the orbits of comets in a point in which greater facility
and a quicker approximation to the truth by trials more me-

thodically conducted had been desired by many of those who

employed this method, and it finishes in some measure the

structure, the foundation of which Olbers laid in the year
1797.
Dr. Olbers supposes in this addition that his readers are ac-

quainted with his former formulae. Although this method was

already carried to such a degree of perfection in the first me-

moirf, that even the master-hand of the author of the Theo-
ria motus,Scc, 9 made no essential alterations in it, but only some
abbreviations, and although consequently the subject might
be considered as exhausted, yet I hope I shall not incur cen-

sure if I once more completely explain this method of Dr.
Olbers. The development of the necessary formulas will give
rise to some remarks, partly regarding the accuracy of the me-
thod in general, partly referring to the above important ad-
dition lately made to it by Olbers himself. Those remarks
are indeed not new, but their being placed together in this

publication will, I trust, by no means be deemed improper.
Lambert's theorem is a main part of Olbers's method. The

manner of solving it given by Olbers admitting of some abbre-

viations, I shall begin with explaining this little improvement.
Denoting two radii vectores ofa parabola, the minimum focal

distance of which is q9 by r, r, the corresponding true anoma-
lies by v, t/, and the interval of time between them by t, the
double area described will be by Kepler's laws,

F = K t */ 2 q,

where K is the constant of the Theoria motus :

K = 00172021.

On the other hand we have

F SB /r2 d v9 from v = v, to v = */.

Substituting for r, its value, r = —%—%°
cos \ V2

* Encke's Jahrbuch for 1833, page 264.

t Memoir on the most easy and most convenient Method of Calcu-

lating the Orbit of a Comet, by William Olbers. Weimar 1797.
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we have, by integration,

(1) K/</2?= 2?
9
(tani*/-tan£u + itani*/

3
-£tani*;

s

).

Introducing instead of the true anomaly and the smallest

distance, the radii vectores and the chord between, we obtain

the important advantage of exterminating the elements of the

parabola from the equation. In applying the method of co-

ordinates it is likewise more convenient to retain distances

only in the formula. With this view put

(2) if^inm <2ft

and taking k for the chord, we have

^ = r2 tr'2 -2rr' cos 2/ or = (r + ?
J
)*
— 4 r 1

J
cos/

2
;

consequently
2 cos/ */ri

J = ± s/ (r + r* + k) (r + r' — k).

For the sake of brevity we make

. , r + r' + k = m2

{ ' r + rl -k= n\

which is permitted in every case, even with the condition that

m and n shall be always positive ; and we have

r + r'=J(m*+»*)
2 cosy s/ r f* = + m n.

The upper sign for which, f /_ 90°, i/-»Z 180°, may be
almost considered as the only one here to be referred to.

By the same quantities sin/ may likewise be expressed. For
we have sin/

2= sin \ (t/
— vf

= cos \ v* -f cos \ t/
2— 2 cos \ (i/

—
b) cos J v cos J i/ ;

and by introducing r and H we obtain

™ Q Q cos f
J r r1 l

\Srr'

r -f- ?
J — 2 cosy >/ r r'

and by substitution from (4),

(5) 2 sin/Vr / = O + ») -/ 2 ?,

where, as above, the upper sign is to be taken for/^ 90°, and

the lower one for/7 90°.

Separating in (1) the factor contained in the part on the

right-hand side we have,
F =zKt s/1q = 2 £

2
(tan \ d — tan \ v)

(1 + i tan \ t/
2 + J tan £ t/ tan

£ + £ tan i v2
) ;

and placing in this equation instead of 1, its value deduced

from this equation,
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. . , cos \ (1/
—

v) cos fVrr1

1 + tan \ t/ tan \ v = M r
2- = —

,2 2 cos J if cos \ v q

and likewise for the one factor its value, viz.

. . . sinj(i/
—

t;) sin/ V rr*
tan id — tan A a = fj r~ =—*

>z "* cos £ 1/ cos \ v q
we obtain

(6) F = K* V2 ?= 2rV sin/cos/ + |^7

sin/
3
,

or after substitution from (4) and (5),

KtV2q = ±b(m + n)mn\f2q + %
v

^
' V q9

therefore

2K/=+(/»+«)»!» + j(»i + n)
3 = 3 (m

3 + n3
),

or

(7) (r + T1 + k)*+ (r + r* — k)* = 6Kt.

This equation is solved by trials in Olbers's method. Ap-
proximate values of k, r9 r' are substituted until the equation
is satisfied. As it is evidently quite indifferent what form is

given to it, we may just as well deduce the value of one of

the variable quantities from it.

The powers being expanded in series, the odd terms will

destroy one another, (having for the moment only regard to

the upper sign,) and we shall have

6K/=3^(r+ r')---i^F(r + r')---i||^F(r-fr')"'"&c.
or

2K* k 1 / k \ 3 1.3.5 / k y
(r + r')*~r + r! 4,6\r+^/ 4.6.8.10\r + r7

°*

k
Reversing this series, so that the value of

:i
is de-

termined from it, and putting for brevity

(8)
-

3
= >), we shall find

V

(r + 7
J
)*

r + i*
' ? 24 ' '

384
'

9216
or

* Lambert's Insigniores Orbitcc Cometarum Proprietates, p. 63.

Third Series. Vol. 7. No. 37. July 1835. C
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If we consider the intervals of time as small quantities of
the first order, ij

will be of the same order. The factor of
2 K*

*

//
, jv will, consequently, differ from unity only by quan-

tities of the second and higher orders, and may be conveniently
represented in a table with the argument >j. The calculation

is then very simple. The approximate value of r, r1

, k being
2 Kt

given, -J-J-. ZT\
*s ^rst calculated, from which

>j
is imme-

diately derived, and this gives by the table immediately the

second factor. The comparison of the value of k thus found,
with the one assumed, will prove how far that value is correct.

The value of this factor, which I will designate by ft, so

that

I «
5 4 gg

24 ^ +
384^ 9216

may also be expressed by a finite formula, by which the calcu-

lation of the table is facilitated, and its use immediately ex-

tended to all cases.

kWe may always put
———

,
= sin y, whence

G K t
- —

r
= +siny)^ + (l -siny)^.

(r + r1

)*

Assuming, what we may assume, that y always Z 90°, we

may use this formula,

(cos i y ± sin J y)
2 = 1 + sin

y,

and the above equation will be transformed thus,

6 K t

(cos \ y + sin \ y)
3 + (cos \ y — sin \ y)

3= —
.

(r+ i*Y

Taking first the upper sign, we obtain

6 cos ^y2 sin ^y + 2sinly
3 = - —

,

(r + r)
T

to which this form may be given,

/sin J y\ _ /sin j y\
3 _ 6Kt

\ V2 J \ V2 ) &(r + r>)v

Lambert's formula shows at once, as h Z. (r + r1

), that in

both cases also

Making, therefore,
6K/ .

i—
: = sin 0,

2'(r + r/

)*
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we get from the last equation

sin J y = sin £ V 2.

Of the three roots of the cubic equation, one only fulfills the

two conditions, that

sin £ y 21 sin 45° or Z J V2,
and is positive, viz. the one for which has been taken £ 90°.

For the lower sign we have this form :

/cosjjA _ /£Osir\
8 6K*

W2 / V a/2 )
-

2* (r + r')**

or cos £ y = sin \ a/ 2.

Here sin ^ must be Z £ a/ 2, and at the same time
cos £ y 7 £ a/ 2. These two conditions are only fulfilled when

is between 90° and 135°. It follows from this that when
the equation

6Kt . A
-7- T7 = sin 0,

2^ (r + r')*

gives a value for which is £ 45°, for the same data only one
solution is possible, for which x) — v Z. 180°. But when
7 45°, there are two solutions, and 180° — 0, the latter of

which answers to t/ — v 7 180°.

The value of may be thus written :

sin * =w ;

and as we have both from the value of sin £ y as well as from
that of cos^ y

sin y = 2* sin ^ a/ cos § 0,

and likewise k = (r + r1

)
sin y,

we have the following complete system of formulae :

2K*
1 =

(11)
Sm0 = V8

(r+r'r

3*

3 sin 1

sin
a = r. I a/ cos &

where

- 2K*

log2K = 8-5366114.

By means of these formulae, log p has been calculated in the

C2
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annexed table for all values of >j, from >j
= to

rj
= \ V 8, in-

creasing by hundredth parts of unity. The logarithms by
which these calculations were made being only correct to 7

decimals, the last figure may be wrong one or at most two

units, which, however, will have the less influence, as Lam-
bert's formula is in this way applied with much greater ac-

curacy than in the common way. In the latter, as k is small

in comparison of r + r1

, a small quantity is obtained as the

difference of two greater ones, while there is no such subtrac-

tion in the use of the table. The case oft/ ~u7 180° has not

been taken into consideration, as the interpolation between the

values of log ft would then be too tedious. Besides, in these

rarer cases there is not the same disadvantage in following the

common process.
Lambert's formula shows most clearly how many observa-

tions are required for determining the parabolic orbit. If the
distance of a comet from the earth were known for one obser-

vation, its place in space, consequently likewise its place with re-

gard to the sun, would be given. Every observation which is

used introduces, therefore, one unknown quantity ; for two ob-
servations two radii vectores and the connecting chord k might
be expressed by two unknown distances, but only one equation
between r, r1 and k would be derived from them. But three

observations would give three equations for three unknown

quantities, by combining every two of the three radii vectores;
this would be consequently sufficient for solving the problem.
This application would satisfy one of Kepler's laws, viz. that

the times are proportional to the areas described
; but it is

quite independent of the second equally important law, that the

comet must move in a plane passing through the sun. This
latter law gives for the three places of the comet an equation of

condition, so that in three complete observations there are four

equations with three unknown quantities. Although, there-

fore, two observations are not sufficient for determining the

parabola, yet three observations are more than enough, and it

will be necessary either not perfectly to satisfy one of the data
contained in the three complete observations, or only to fulfill

one condition resulting from a combination of two data while
the other is entirely neglected.

Olbers's method is founded on the condition that the three

places of the comet shall be in one plane with the sun. It de-
termines from it with a close approximation the ratio of two
distances from the earth, and consequently also two places of
the comet in space, expressed by one unknown quantity. This
ratio applied to Lambert's equation between the places and the

time would give, if the substitution were actually made, one
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equation with one unknown quantity, but of a very high de-

gree, which would have to be solved by trials. It is therefore

preferred to solve the system of those equations by trials.

If we denote by x9 y9 #, the coordinates of a point referred

to the centre of the sun as the beginning of the coordinates,

we have the following three equations for three points in the

same plane passing through the centre of the sun:

Ax + By + C * =0
Ax1 + By + C*' =0
Ax" + By" + Cz"=:0.

The equation of condition for these nine coordinates, after

B C
the ratios—r- and —r- have been eliminated, may be repre-A A.

sented in different forms useful for future application. In or-

der to find the factors by which each of these equations must
be multiplied with a view to eliminate B and C, by which means
A likewise disappears, we have to combine these two equa-
tions :

W + PW + pn
y

,h=
pz + ptz* + p"z

u = 0.

We obtain from them

p proportional to y
n
z' — %f z

u

p' y z" — y
u z

pii yi z
—

yz*,

or as these latter values are the double areas of the triangles
between the beginning of the coordinates and the points y #',

y *", &c, respectively in the plane of the y ?, and as these

again are proportional to the areas of the triangles in the plane
of the orbit, these factors become proportional to [Vr"],—

[*" ^"]j \? ^]y if these symbols stand for the double areas of
the three triangles, viz. sun, second and third places of the co-

met ; sun, first and third places of the comet ; sun, first and
second places of the comets. The negative sign is introduced
in order to avoid negative areas, in as much as all areas are sup-

posed to originate from the turning of the first radius vector

always in the same sense.

Hence the equation of condition has three forms :

[V yff]
x _

[r jgirj
x\ + [r^ x\\ =

(12) [r
1

r"] y - [r /•"] y' + [r rf] y" =
[r

t

r"] x
_

[r r>q % ' + [r rt]
%n = .

Let us now designate
The three curtate distances of the comet froml , „

the earth, by J"
?> § > ? >
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The three observed geocentric longitudes of\ , „

the comet, by J
The three geocentric latitudes of the comet, by . 8, 8', 8",

The three longitudes of the sun, by 6, 6', 6",

The three distances of the sun from the earth, by R, R', R",

The three times of the observation, by . . . . t, t\ t",

Hence we have
x — § cos u — R cos 8

y = q sin a — R sin 6
z = q tan 8

and the analogous equations for the six other coordinates.

Substituting these expressions in (12) we get,

[V r"] (<>
cos a - R cos 6)

-
[r r"] (q'

cos a! - R' cos 6')

-f [i! r'] (§" cos a"- R"cos 6") =

[r' r"] (q~sin a
- R sin 6) - [r r"] (§' sin a' - R' sin 6')

+ [r r'] (q" sin a" - R" sin S") =

[r'r"]qtan$-[rr"]q'ta.n&+ [rr'] q" tan 8" = 0.

In these equations there are five unknown quantities, the

three p, p', p", and two ratios between the triangles. Two
of them, one q and one ratio, may be eliminated. As every one
of these equations separately expresses one and the same con-

dition, and as they are besides independent of the assumed po-
sition of the axis of abscissa?, it will be permitted to simplify
them by changing the position of this axis. The most conve-
nient forms are the following, which result from the former by
changing the position of the axis ofabscissae, in the first ofthem

by 6', and in the second, first by a', and again by 6', the

third remaining unchanged.

[r'r"](§cos(a-e')-Rcos(e-e'))-[r/-"](?'cos(a
,

-e')-R')
+ [rr'] (q"cos(u"-e

!

)-R"cos(e"-e'))=:0

[r'r"] (§
sin (a'-«)+R sin (6 -«'))- [>/•''] R'sin (e'-«'j

(13) -[rr'] (g"sin(a"~ a')~R"sin(e"-a')) =

[r'r
11

] ( ? sin(a-e') + Rsin (e'-e))-[> r"] e'sin (*'-6')

+ [r.ffJ (^sin(a"-e')-R"sin(6"-.e')) =

[r
1

r»] f tan 8- [r r"] ?
' tan 8' + [r /] f tan 8"= 0.

equations which likewise might have been obtained by the
combination of the two first of the preceding ones.

Eliminating ?' from the two last, we obtain
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[f> r"] q (tan
9 sin (a

-
8')

- tan 8 sin (a'
-

6'))

+ [rV] R tan 8' sin (6'
— 6)

+ [r r
7

] $" (tan
V sin («"- 6')

- tan 8" sin (a'
-

6'))
-

[r /] R"tan 8' sin (6"
-

6') = 0,

whence

* — [r'*"] tan 8' sin (a
— 6' )

- tan 8 sin (a!
— B!

)

P Z

[r r
1

]

'

tan 8" sin («'
-

6')
- tan ? sin {^

f r̂
e')

' P

tanj; [r
r

r"] R sin (6'
-

0) - [r tj
JR" sin (ylflQ+

[r r]
'

tan 8" sin (a'
-

6')
- tan 8' sin (*"

— e)
'

and introducing the analogous symbols

[R' R"] = R' R" sin (6"
-

e')

[R R"] = R R" sin (e»
-

6)

[R R'] =RR' sin (e'
-

6),

the second term of the right hand side of the equation may
be written

/[tV] [R'R"]\ R tan 8' sin (6'
-

6)+
\ [rr'] [R R'] /

'

tan 8" sin (<*'-#') -tan 8' sin («"- e')"

We have, therefore, assuming

M , _ tan 8' sin (a
—

&')
— tan 8 sin (a!

—
O')~

tan 8" sin («'
—

6')
— tan 8' sin («"

- 0)
'

O^ M"- tan 8' sin (6' -6)

,,_ [rV'] Mp+
V[rr'] [RR']/

M K>

an expression as yet perfectly rigorous.
The areas of the triangles \r r'],&c. 9 are in themselves, when

the intervals of time are small, little different from the sectors

of the parabola to which they belong, and as little will the

ratio of two adjoining sectors be much different from that

of the two areas of the corresponding triangles, as at any rate

each is smaller than its corresponding sector. For the orbit

of the earth this will be equally the case, and the more so as it

approximates so nearly to a circle, and as there is consequently
a case in which the equality of these ratios may be almost con-

sidered as rigorously true, viz. when the intervals are equal.
But the sectors are proportional to the times. We may there-

fore suppose as very nearly true,

,,sv |>y']_[R'R"] _;"-;'
S '

[rr']

~~

[RR']
"

t' -t'

By these equations the last term in (14) becomes quite

evanescent, and we obtain
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M _ t" — t' tan 8' sin (a — ©')
— tan 8 sin (a

1 —
©')

(16) t' - t 'tan 8" sin (a'-®') - tan 8' sin(a"-®')

p»
= M P ,

and have consequently an expression for *— in given quanti-

ties only.
The formula (15) contains the only approximate supposi-

tions made in Olbers's method. Their admissibility and the

cases of exception will be investigated afterwards.

It is now required to find, by means of the equations (16),
convenient expressions for r, r, and the corresponding chord
k9 which shall contain no other variable but

p. For the first

two there is no difficulty, as

r2 = x* + y* + s2

The expression for k, for which we have

F = (*"
-

*)* + (y"
- yf + (z'i

-
z)%

is more easily found by a simple geometrical construction which
we shall again apply hereafter. Let the place of the sun

in space be denoted by S, the two places of the earth at the

first and third observations by E and E", those of the comet

by C and C". Let a line be drawn though E" parallel to, on
the same side with, and equally long as, E C. Calling the ter-

mination of the line thus drawn N, and designating its helio-

centric coordinates by x
i9 yt9

z
t9
we have, by what precedes and

by the construction,

x =
p cos a — R cos

y .

=
p sin a — R sin

z =
p tan 8

x"— Mp cos a"— R" cos ©"

(17) y = M p sin a" — R" sin ©"

«"sMp tan 8".

x
{

—
p cos a — R" cos ©"

yj ss p sin a — R" sin ©"

z
t
=

p tan 8.

The two first of these three systems give, by adding the

squares,

(
. r4 = p

2 sec82 -2
fJ Rcos(a~©) + R2

IW
fin m M2

g
» sec |ffs -2M p R" cos (*"

-
©") + R"2

.

Combining the first system with the third, and assuming
. v .r — *,

= R" cos ©" — R cos = g cos G
* ' y-y,= R"sin©"- R sine =g sin G,
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it is clear that g expresses the chord of the earth's orbit

between E and E", and G the longitude of the first place of
the earth when seen from the third. Combining in the same

way the second system with the third, and assuming
x" — Xj ass M p cos ot" — p cos a = ph cos £ cos H

(20) y"
— y/

= M p sin a" — p sin a = p h cos ? sin H
z"-is

/ sM/) tan 8" — p tan 8 = p h sin ?,

p # will be the distance of the point N from C", and £ and H
are the latitude and longitude of C" when seen from N. Asp
disappears in the equations, ft, £, and H are known quantities.
The systems (19) and (20) combined together give,

x" — x = x" — x
/
—

(x
—

xj), &c.

(21) A9 = p*#-2gpAcos?cos(G- H) + g
2
.

The formulae (18) and (21) assume a form more convenient

for logarithmic calculation by representing them as sums of

two squares.
With this view let

cos 8 cos (a
—

6>) = cos 4/

(22) cos 8" cos (a"
— 0") = cos ^'

cos ? cos (G — H) = cos $|
and we have

r = */((? sec 8 - R cos vj/)

2 + R9 sin \J/
2

)

(23) r"= */((M p sec 8" - R" cos <}/')
3 + R"2 sin ^"

2
)

k = \/((p h -s cos $)
2 + S

2
sin *) •

Here ty and \(/" are the angular distances of the comet from the

sun, and <p is the angle at N in the triangle N C C". Lastly,
the calculation may be still more simplified by introducing a

new variable quantity. If we suppose

ph
— g cos $ = u, or

__
u + g cos £

and substitute this value in the first two equations of (23),

every quantity will be expressed by u. As g sin $ is the per-

pendicular line drawn in the triangle N C C" from C to the

side N C/r
, so u is the distance from Cff of the point of inter-

section of this perpendicular line with the line N C/r
.

The formulae here given, which, it appears, have the form
most convenient for calculation, have been published by Gauss
on the occasion of the second comet of 1813*. In the calcu-

* Zach's [German] Monthly Correspondence, vol. xxviii. p. 504.

Third Series, Vol. 7. No. 37. July 1835. D
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lation of g, G, k, H, and £, he has adopted a modification

which is easily found, and which, (as all formulae in the whole

paper,) supposes the use of his logarithmic tables, by which,
from the logarithms of two quantities, the logarithm of their

sum or of their difference is immediately found. Indeed, these

tables facilitate many calculations so much that every practical
calculator should not spare the trouble of getting expert in

using them. I will now place together all the formulae exactly
in the symbols used by Gauss, (with the sole exception that the

geocentric latitudes are by me denoted by 8,) as all alteration

would be for the worse.
The data of the observations, viz. the three a, 8, 0, R, and t,

being given, we have to calculate successively, agreeably to

formulae (16), (19), (20), (22), (23), (24),

M - *'""*' tan 8' sin («
-

©')
- tan 8 sin (a'

-
0')

t'-t
'

tan 8" sin (a'
-

0')
- tan 8' sin (a"

-
©')

R" cos (©"- 0) - R = g cos (G - 0)
R" sin (©"- 0) m g sin (G - 0)
M — cos (a" -a) = h cos ? cos (H - «")

sin
(a

"
-a) = h cos ? sin (H - a")

M tan 8" — tan 8 = h sin
?j

cos £ cos (G — H) = cos <p

cos 8 cos (a
— 0) = cos \[/

cos 8" cos (a"
—

©'')
= cos \J/'

g sin <p
= A

R sin ^ = B
R"sinvf," =B"
h cos 8 = b

h cos 8"
,

-sr = 6

g cos $ — b R cos 4» = c

g cos $ — b" R" cos <J>" = c", then

(I)-

(II)

"V((-/)* + *'B
")

£ = \/(« m + AA)

and the value of u must now be so determined that

(r + 7
Ji + *)*

_
(
r + r« - *)* = ^jp
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where

m =
-r|£

, log m s 0*9862673,

If we make use of the table given at the end, u must be so
determined that if

then

(r + f"j*

where log 2 K = 8-5366114.

In making these trials hitherto, a value of u was assumed
and from it r, r", k were computed. The substitution of the

values thus found in Lambert's formula showed whether the

assumed value of u was the true one. If not, it was varied
until the formula was complied with. But this way of pro-

ceeding has this disadvantage, that in general ti9 according to

its geometrical signification, does not admit of an approximate
valuation, and one might probably assume at first a value

very far from the truth. The process proposed by Olbers
in the preceding paper appears to be much preferable.
From practical, and, as far as here applicable, from theo-

retical reasons, it will be perceived that r + r" will be sel-

dom or never Z. 1, and likewise seldom 7 3. The value
r + r'

f = 2 will, at least in most cases, not be far from the

truth. If, therefore, by means of the table, from r -f r" = 2,
the corresponding k is determined, and from this value of k
the u, and thence r and /*", the comparison of the new value of
r + r" with the one assumed for this sum, will prove how far

the assumption was correct. The new value may now be again
applied, and we may thus continue until a perfect agreement
is obtained.

The formulae being so simple, it is interesting more closely
to investigate the steps of this process. The factor \l may be
considered as a constant quantity, it being at any rate, in all

cases which can occur, little different from unity. Making,
for brevity, r -f r" = s, the differential equations of the for-

mulae, as they are successively applied, will give the following
relations :

dk= -i#—2
s

du = — d k
u

D2
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d g
=

-j-
du dg' = -j-

du

d r = sec 8 cos C d p

dr"=sech"cosC"dg".
If we designate the value of s originally assumed by s , its

correction by d s , so that

^0 ~f~ ^ ^0
== ^9

or the true value again by sp the value of s, resulting from the

assumed value s , and its correction by ds
l9

so that in like

manner s
x + ds

l
= s = the true value, we have

fp sec 8 cos C + p" sec S" cos C"^ F ,

dSl ~ m 1 2 (r + r") J
'

7*7*''
in which formula the angles C and QI' are those angles which

represent the angular distance of the earth from the sun when
seen from the comet, or the angles C and C/r

, in the triangles
S C E and S C" E". The formula supposes that the assumed
value 5 is not so far distant from the truth as that the differ-

ential for s may not be applied with some approximation ;

it is likewise clear, that by d s09 dsiy may be understood not

only the corrections of the numerical values but likewise the

corrections of their logarithms.
On account of the circumstance just mentioned, we may

simplify the formula by putting for the sum of the terms

g sec 8 cos C and g
n sec 5" cos C", this one, 2 g

1 sec 8' cos C, by
which, at least in reference to the general form, nothing is

changed. We may besides designate for the sake of simplicity

p
1 sec 8', or the true distance, by the single letter J'. Besides, in

order to have such quantities only as have a geometrical mean-

ing, let us consider the triangle N C C" above referred to. The
sides of this triangle are k, g h, g, and the angle opposite to

k is $. Let the angles opposite to p h and g be denoted by %
and x"; we have

§ h , u = k cos x"
• ph

= k(k -gcosx).
By this means we obtain this simple form, if

_ A 1 cos O k

(r + r")

'

h — g cos x
ds

{
= — q . ds .

The factor q can only become negative when either cos C
becomes negative, or g cos% V h. The first case supposes
that the comet is within a sphere, the centre of which is the

sun, and the radius the distance of the earth from the sun, so

that it would be very near both to the sun and to the earth.

The second case, on the contrary, requires that g 7 £, or as
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the linear velocity of the comet at the time of the second ob-

servation is = /
(
—

)
the linear velocity of the earth being

assumed = 1, while the ellipticity of its orbit is neglected, so

that approximately

consequently s 7 4. Both cases, comets very near to the earth

and the sun, and comets very distant from the sun, are rare,

especially the latter. Commonly q will have a positive value.

Hence it follows that employing first s , then the following
value 5,, next the one resulting from that one s^ and so on, we
shall obtain alternately values too small and too great, an ad-

vantage of no small consequence for the rapid approximation.
For the corrections, or that which is to be added to the as-

sumed value in order to obtain the true one, will be

d Sj
= —

q ds

d s2
= — qds x

= + q
9 d s

ds3 = — q d s2
= —

q^d s , &c.

We find indeed, in the four examples calculated by Olbers,
this change of signs occurring three different times. Only in

the case of the first comet of 1 805, where the case above re-

ferred to occurred, the successive values are s = 2, s
x
= 1*413,

s2 = 1*328, s3
= 1*318, which are all in excess.

By means of the same consideration we may, when three
values have been calculated, approximate to the truth by an

easy interpolation. We will suppose s}9 s2 , ss any three suc-

cessive values of s, each of which has been derived from the

one next preceding it. Let us find the arithmetical differences :

s2 ;
j2

s,

S3

we shall have approximately
A s

x
=

(
1 4- q) d s

x

A h = —
(

l + 9) 9*dsl

J%=_(1 +q)*dsl9

consequently,

ds
x
=

ds3

(*hY
J2

52

(Js,y

and generally an approximate value of q,
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Js2

which, if necessary, might be employed in an insulated trial.

We may employ ds Y
or d s3 according as the one or the other

is smaller.

The latter selection and in general the more or less rapid

approximation of the trials depend on the value of g. The
first factor, j'cosC

r + r"
9

will in almost all cases be a very small fraction. The mag-
nitude of the second factor will, on the contrary, mainly de-

pend on the value of %. Agreeably to the construction, v
is the angle formed by the chords of the orbits of the earth and
the comet, if these chords are so placed together that the first

place of the earth coincides with the first place of the comet,
and the directions are made to correspond to the directions

of both bodies. When the motions are parallel, x whM conse-

quently be = 0, and cos% will have its greatest positive value ;

but when the motions are in contrary directions, % = 180°,
and cos y has its negative maximum. Hence it follows that

likewise this factor will in most cases, at the discovery of a

comet, be a real fraction, or will at least not differ much from

unity, because by the nature of the case comets will always be
first seen when their course is rather opposed to that of the

earth, and directed towards the earth, than when both move
in the same direction in parallel courses. In the latter case

they might have been seen before. The ambiguity which
seems to exist in this manner of instituting the trials, viz. whe-

ther, on account of u2 = 1c
l —A2

, u is to be taken positive or

negative, disappears in practice almost altogether. By the geo-
metrical meaning of u it is clear that it can only become nega-
tive when the angle y/' is obtuse, consequently g~7 k9 and, after

what precedes, 5 7 4. Cases of this kind are of rare occur-

rence, and may, when they occur, be easily decided.

It appears, therefore, that this way of instituting the trials

has greatly the advantage over the usual process, partly on
account of the value immediately to be applied of s = 2, partly
on account of the methodical manner in which the successive

assumptions result from the first without any arbitrary suppo-
sitions. Only when u is very small, which quantity for that

very reason will then be derived with less accuracy from the

combination of k and A, the proceeding may perhaps be more
circuitous. The remarks of Dr. Olbers on cases where, in place
ofs = 2 immediately, a smaller or larger value may be applied,
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are, of course, likewise here applicable. The smallest valueof

5 is, agreeably to what is said above, B + B"; when this value

is itself nearly = 2, in the cases of comets which are near
the quadrature, or much smaller than 2, for comets which are

nearer to the conjunction or opposition, a greater or less value

may be chosen in the beginning, especially with a due regard
to the values of b and 6" compared to those of c and c" .

In order to give an application of these formulae I will give
here the calculation of the second comet of 1813, which has
become a model by Gauss's paper, and I will apply it to the

method of trials here explained.
The observations of Gottinger of the 7th, 14th, and 21st of

April, 1813, gave for this comet the following data :

t = 7*55002
t' == 14*54694
*"= 21-59931.

8 == + 29° 2' 0"

8' = + 22 52 18
8"= + 9 53 12

log R = 0-00091

logR/ = 0-00175

log R" = 0-00260.

Hence will be found:

log M = 9-75799
G= 113° 43' 57"

logg = 9-38029
H = 109° 5' 49"

? = 44 13 9

, . log/* = 9-81477

log A = 9-22527

logB = 9-98706

log B" = 9*86038

log b = 9-75645

log b" = 0-05028
c = + 0-31365
c" = + 0-95443.

As a first trial (although it may be easily seen that s must be

considerably greater than 2) I assume

$ = 2, logs = 0-30103.
We have next, since

t" -t= 14-04929

log 2 K (t"
-

t)
= 9-68427,

whence the calculation stands thus :

a =271°
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log ft

log£

9-68427
01 5051

9-53376
0-00053

tan
t)
= 9-23273 »j

= 0-1709

log A
log h

. . . 953429.

9*22527 log (u + c) . 9*78660
9*53429

9-94013

log u. ... 9*47442
u = + 0-29814

u+c = + 0-61179
a+c"=+ 1-25257.

log b

logB...

log r . . .

9-75645

003015
9-98706
9-86996

0-16019

log u + c" . 0*09780

log b" . . . 0-05028

log B"

log r"

0-28332

log ^ ss 0*44351.

Continuing this value we obtain

logr = 0*13612

log r"= 0*10890

log s2 = 0*42375

and by means of this latter again,

logr = 0-13933

log r"= 0*11092

log s3
= 0*42639.

Forming now the differences thus,

log sl= 0*44351

log 52
= 0*42375

'III +2240
log s3

= 0*42639 + Zb*

we obtain

0-04752

. 9-86038
9-92349

.0-12403

or,

. . (264)
2

log s -is 0*42608,

31,

and by interpolation,

logr = 0*13895

log /•"= 0*11068:

values which are strictly true, as a repetition of the calculation

would prove. Gauss finds 0*13896 and 0*11068. One would

in this example have come near the truth by two trials only,
for from

log s = 0*30103

we get

log s
x
= 0-44351 _

log *« = 0-42375

+ 14248
1976

— 16224

d log 52 = +
(1976)*

16224
= + 241,



determining the Orbits of Comets. 25

or log s = 0-42616.

A calculation made with this value would have given the

required value with perfect accuracy.
As soon as s and consequently u9 p and p" are found, the

elements of the parabola may be derived in various ways
from the two extreme observations. It will, however, be in-

teresting previously to investigate the degree of approxima-
tion obtained by the assumption in (15) and the applicability
of the formulas (16).

[To be continued.]

III. On the Summation of slowly converging and diverging

Infinite Series, By J. R. Young, Professor ofMathematics
in Belfast College,

[Continued from vol. vi. p. 354.]

r

|^HE foregoing examples have been chosen of the form

S = b — ex + dx* — ex? + &c.

because it is only for slow series of this form that the trans-

formation furnished by the differential theorem offers any
practical facilities. When the series is of the form

b + ex + dx2 + ex + &c (D.)

we may indeed convert it into

1 f Ax A**2 A 3 *3 '

. T ,,_

i^i b - r^ +
(i^y

-
(i _^+&c -

\
•••

(
E->

by simply substituting
—x for x, in the formula (B.), and this

is a form to which the foregoing arithmetical process may be

applied. But it is easy to see that that process would con-

duct us to the original series, and would terminate in the ac-

tual summation of its successive terms ;
for by the formula

(B.) it appears that the new series, into which (E.) would be
transformed by the process alluded to, would proceed accord-

x / x \

ing to the powers of
j

j- f- hi)}
instead of accord-

x
ing to the powers of , as at present, that is, it would

proceed according to the powers of x
; and, agreeably to this

change, the factor , which multiplies the series (E.), would

become simply 1 ; so that (E.) would thus be converted into

a series of the form

b + c'x + d'x* + e'x^ + &c.

Third Series. Vol. 7. No. 37. July 1835. E
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which being equal to (D.), independently of particular values

of x, must be identical with it; hence the transformation (E.)
does not assist us in the summation of (D.). Slow series, how-

ever, of the form (D.) may, when b, c, d, &c. are a series of

divisors in arithmetical progression, be easily changed into

others, of quicker convergency, by a method which a single

example willfully illustrate. Suppose, for instance, the sum-

X^ 1
' X

mation of x + — -f-
— + — + &c. be required. Put

/**3 ,v,5 y.7

X X3 Xb X1
,

S,—X
• • V- h u —- + &c. = —*

.

Subtracting

.r #3 # 5 ^7
o 1 f o. S,— .rl

Hence

and consequently S
x

will be obtained by summing the more

rapid series S3. Again,

A+A + 577+A + * --*
x x*

47

xb

jg S3
-~

•'•3T5
+

5.7
+

1^9
+

9.11
+&c

jnf-->

Subtracting

Hence S3 = ^>_ 1
=

.p^y (
4* S5

-—
J ;

and thus S3, and therefore S
19 may be obtained by summing

the more converging series S5 . And generally

so that by summing a few terms of S„ we may, by this for-

mula, obtain near approximate values to S„_2, S„_4, &c. in

succession, and finally, to Sj, each step being deduced from
the preceding by simple arithmetical operations.
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IV. On the Importance of Studying and Preserving the Lan-

guages spoken by Uncivilized Nations, with the view of elu-

cidating thePhysical History of Man. By Dr. Hodgkin.*

T> EFORE proceeding to the objects which it is my design to"
lay beforeyou, I would beg leave to take a rapid glance at the

range which our Association maybe considered to embrace. The

study of language may, Iconceive, betaken up on several distinct

grounds: 1st. It may be considered metaphysically, by which
I mean the consideration of language generally, as the means
of giving expression to the feelings and operations of the mind.

To this head might belong the question whether language is

coeval with the creation of man, or has been gradually worked
out by the development of his faculties, having nothing more
than the mere capability ofutterance as the original material with

which to work. I confess that whilst it is impossible to doubt the

progressive development of language, I am inclined to unite

with those who admit the former proposition. The metaphy-
sical philologist may nevertheless pursue his speculations and

inquire hypothetically into the mode in which language might
be progressively built up to satisfy the wants of man. With
this inquiry, however, I have little inclination to meddle, but

I would take this occasion to mention an interesting essay in

some degree bearing on this subject, recently written by Ben-

jamin Harrison, jun., of Christ Church, Oxford. To this

same division of the subject belong the general or univer-

sal principles of grammar. 2ndly. Another division of the

subject, to which there is some difficulty in giving a name, forms

a most essential part of what are called the Belles Lettres. It

has not so much to do with the wide range offered by the nu-

merous languages spoken in different parts of the globe as

with the profound and critical knowledge of a few to which

common consent has given a prominent position. These are

studied in all the varieties of style and idiom as well as in the

modifications which at different periods they have exhibited.

This branch of the subject necessarily requires an intimate and
minute acquaintance with the best authors who have written

in these languages ; and the individual who has successfully
devoted himself to this branch of our subject, is considered

par excellence a learned man and a great scholar. It is not

my object to detract from the estimation which pure and ele-

gant Latinity and an intimate acquaintance with the dialects,

idioms, and metres of the Greeks have by common consent

* Read before the Philological Society by Dr. Hodgkin, in the course of

the present session, and now printed with the permission of that Society, in

order to make known some of the suggestions contained in it.

E2
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conferred ; but it is not in my power to engage your attention

in this department. There is another, the 3rd, which I shall

mention, which seems more associated with the studies of my
own profession ; this may be styled the physiological depart-
ment of philology. To this department belong the interesting
researches respecting the production of the vowel sounds, the

modification of the voice by the movements of the larynx and
the cooperation of the tongue, teeth, lips, and nose. It is not,

however, in this department that I propose seeking this even-

ing's occupation, yet I would remark in passing that there are

certain modifications of language which it seems necessary to

refer to this department, and which cannot fail to introduce a

difficult complication, and even serious errors, if they are al-

lowed to be blended with the points of inquiry which legiti-

mately belong to the next division which I shall have to no-

tice. I allude to certain modifications and transitions of sounds
which probably pervade all languages, as the result of physio-

logical or organic causes, rather than as proceeding from their

mutual relationship as branches of a particular stock. Although
it is not my intention to enter minutely into this question, I

shall offer a few examples by way of illustration : the substi-

tution of one letter for another is a modification of the kind

to which I am alluding. Thus the B is changed into a V in

converting the Latin Diabolus into the Italian Diavolo. A
similar change seems to have taken place with the modern
Greeks, who say vlvlos for biblos (j3ij3Aoj), and vasilefs for ba-

sileus (/3a<r»A£us). It may, however, be questioned whether this

is not the true ancient pronunciation preserved by the de-

scendants of the Greeks, from which other nations have se-

ceded, yet I am aware that there are strong reasons for doubt-

ing that this is the case. That this change is not a charac-

teristic of a particular stock in language, but rather one of
those changes which may be common to them all, and be refer-

rible to some physical cause, maybe inferred from the fact that a

similar substitution is to be found on the north coast of Africa

amongst persons who speak Arabic*. I observed this in a

fentleman
from Morocco, and I found that his substitution of

\ for V,—which I think he made reciprocally, so that he would
have said «

Biridicertatvaccabenafro,'—was connected with a

deficiency in the perception of the sounds of these two letters.

He could distinguish no difference between Bacca and Vacca.
The substitution of V for W and W for V, which is so cha-
racteristic of the vulgar London pronunciation, seems to be

* I have noticed several instances of the similar substitution of one let-

ter for another in the vocabularies of different dialects of the Polynesian

language.
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of precisely the same character. An individual who exhibited

this peculiarity asserted that his ear could detect no difference

between Weal and Veal, Winegar and Vinegar. Whether
this insensibility be general amongst those who have acquired
this vulgar London peculiarity I am not prepared to say, but

I have known a similar insensibility to exist where another

substitution of the same kind had taken place. In some parts
of Worcestershire and Herefordshire a striking error prevails
in the use of the aspirate ; we hear it employed where it should

be suppressed, and it is suppressed where it should be em-

ployed. Although this is done so systematically that it seems
like the result of design and principle, yet, as I have just stated,

I know that it may take place from a want of perception of the

difference existing between the two sounds *. I heard a gen-
tleman from that district say that he could not distinguish as

from has. I am unable to say how far changes of this kind

are to be attributed to a defective appreciation of the sounds

produced, but I believe there can be little doubt that such

changes are rather to be attributed to a want of aptitude in

the organ producing than in the organ perceiving the sound.

A cause of this latter kind operates to prevent many persons
from pronouncing the TH, to which, in consequence, they

give the power of T or of D. A similar difficulty occasions the

L to be pronounced like R, as, for example,
" the Rong grories

of majestic Rome," for the Long glories, &c. Children, in

learning to speak, often, transiently, exhibit difficulties of this

kind, which they for the most part speedily surmount, unless the

difficulty be very great, in which case it may become permanent.
The commutation of one letter for another, as is exhibited

in the declinable parts of speech, in the composition of com-

pound words, and also in the concurrence of words in a sen-

tence, of which there are so many striking examples in the

Greek language, are doubtless to be referred to some physi-
cal cause which may sometimes be found in the greater facility
of utterance, and at others in the more agreeable sound con-

veyed to the ear. The manner of contraction from double
vowels to diphthongs, and from long vowels to short, is to be
referred to a similar cause, as being rather dependent on a

physical cause than to be regarded as a peculiarity connected
with a particular language. The contraction of OI into I in

Greek seems to be quite analogous to the vulgar pronuncia-

.

*
[An instance illustrative of this is within our own knowledge, in which

a person who was originally incapable of distinguishing between aspirated
and unaspirated sounds, and who therefore uttered them indiscriminately,
has gradually acquired both the perception and the right utterance of
them.—Edit.]



30 Dr. Hotlgkin on the Importance qfStudying and

tion ofpi?it and pison for point and poison. It is by no means

improbable that some of these peculiarities of pronunciation
and the predominance or suppression of certain sounds in par-
ticular districts, although proceeding from physical causes, and
therefore to be regarded as distinct from those characters

which indicate connexion with a particular stock, may never-

theless be characteristic of a particular race, the organic pe-

culiarity prevailing, like those of colour, form of the head, ex-

pression of countenance, stature, and the like, from hereditary
transmission. That peculiar dialect of English spoken by
negroes when living as an enslaved or otherwise oppressed
race amongst the English or their descendants, though partly
to be ascribed to the neglect of their education and to the en-

couragement which whites give to this dialect, by themselves

falling into it when conversing with negroes, is doubtless prin-

cipally to be ascribed to the same physical causes which give
a characteristic softness to several of the languages on the west
coast of Africa, and thus, like the colour of their skin and the

form of their features, indicates the stock from whence they
are derived, independently of any infusion of words from their

own languages with which they may have corrupted the

English. The investigation and classification of these

changes, influenced by physical causes, might greatly faci-

litate the labour of those who may apply themselves to the

acquisition of several languages, as well as aid those investi-

gations which more particularly fall under the class of which
I am next to speak.
The fourth and last division of the subject may perhaps be

called the Natural History of Language, its object being to

investigate and classify the numerous languages which are

spoken upon the face of the globe ; to refer them, as far as

they admit of being so traced, to different primitive stocks or

languages, from which there is reason to apprehend that many
of them have proceeded as from a parent or common stock ;

and to discover, as far as inherent and collateral evidence can
render possible, the modifications which the intermixture of

language derived from a different stock may have produced,
and the time and mode by which these changes by infusion

have been brought about. These inquiries are perhaps the most

important which can be undertaken for the elucidation of the

physical history of man ; this division of the subject may there-

fore be regarded as one of the most interesting and important
in which man can be engaged. Although the arduous and suc-

cessful labours of many distinguished philologists, amongst
whom must be especially mentioned Herder, Adelung, Vater,
W. and A. Humboldt, Rask, Klaproth, Prichard, Mars-
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den, Grotefend, Crawford, &c, have done much to excite

an interest in this subject, not only in its elucidation, but

by extending the inquiry into new regions, yet it is still

very far from having obtained the estimation and encou-

ragement which it merits. If I am not greatly mistaken, the

thorough investigation of language, on this extensive scale, is

absolutely essential to the philologist and to the antiquary or

historian, to render theirs integral sciences. Without it their

deepest researches and most successfully rewarded exertions

only go to the production of a fragment, which, though mighty
and splendid, is but a fragment, failing to convey a just idea of

the whole. In this view of the subject, Philology and History

may be considered somewhat in the same state as the science

of Botany would be were it based solely upon the Flora of a

particular district ; and some of its cultivators may be com-

pared to the ingenious and successful florist who brings out

the varieties and beauties which a few species are capable of

producing, rather than to the Linna?uses, the Jussieus, the De-
candolles, and the Browns. It may perhaps be more correct

to compare the state of that branch of Philology which we are

now considering to Geology at the time of Buffon, when many
and valuable detached facts had been found out and recorded,
when the importance of the conclusions to which they might
lead were acknowledged, but when these conclusions could not

be drawn, and when that great man and some others trusted

to supply the deficiency by systems wrought out by their own

vigorous imaginations.
If there be any value to be attached to Philology on the

comprehensive scale to which I have alluded, we must have a

great accession of numerical strength in the class of patient
and able observers who may be content to amass facts, both
in language and on collateral subjects, without any ruling bias

as to the result to which these observations may seem for a

time to tend. This is the course which has been successfully

pursued with respect to Geology, and which has made it perhaps
the most popular subject of investigation of the present day.
There is, however, an important difference between the pur-
suit of Geology and that of Philology to the extent which I

am pointing out. If the philological investigations are the

more difficult and laborious, and are further removed from
the reach of those who may feel an interest in the pursuit, and
if it be on this account a less inviting science, there are reasons

which do not exist in the case of Geology, or perhaps in any
other science, to urge to the prompt and zealous pursuit of it.

The geological facts which escape observation or record in this

year, or even in this century, may be investigated with equal or

greater success in centuries to come. The same may be said
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of almost every other science except that of Philology in its

most comprehensive sense. The precious materials with which
alone this fabric can be constructed are like the fleeting mo-
ments of time itself, which are removing them irrevocably from
our research. It becomes therefore a matter of very serious

consideration for those who feel the importance of Philology,
or rather of that branch of it with which we are now occupied,
to bring into its service without delay all the available strength
which can be mustered.

I must confess that my object in bringing this paper before

my fellow members of the Philological Society has been to

submit to their judgement certain measures which I have been
led to believe might, with their sanction and support, be made

very successfully to conduce to the investigation of this branch
of Philology as well as to other researches intimately con-

nected with it.

Before I proceed to offer these suggestions it may not be
amiss to take a superficial survey of the present state of the

subject, in order that we may have before us, not only the

vast extent of the present deficiency, but also some of the

grounds of encouragement which prompt to perseverance not-

withstanding the apparent discouragement which exists.

I shall adopt as the basis of this sketch the tabular view

which is given by my excellent friend Dr. Prichard, which,

although it requires alteration in some points, is, I apprehend,
the most correct general survey that we at present possess

#
.

From this table it appears that the Indo-European, the

Western Asiatic, the Northern Asiatic and Eastern European,
and the Chinese and Indo-Chinese, including those known to

have existed as distinct, with those which at present do so, com-

prise nearly two hundred nations, to which we may ascribe

forty-one languages, besides many which are unknown or not

mentioned.

According to the same authoritywe are at present moreorless

acquainted with upwards of forty different African races, several

of which are numerously subdivided. There are above twenty
ascertained languages, and of some of these there appear to be
various dialects ; and it is admitted that there are besides thirty-

eight languages wholly unknown to us. Amongst the com-

paratively recent attempts to increase our knowledge of the

African languages, I may mention that my friend Jomard, a

member of the French Institute and one of the Commission

*
[A summary classification of languages purporting to carry still further

their natural and ethnographical arrangement, has been given by Mr. Beke,
in his Origines BibliceE, ch. x. p. 231—235, and also in his

* Views in Eth-

nography, &c* published in Jameson's New Edinburgh Phil. Journ. for

April last.—Edit.]
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(PEgypte, has paid considerable attention to the Jaloff lan-

guage and has composed a grammar, and I believe a dic-

tionary of the same. Hannah Kilham, a minister in my own

society, whose zeal led her to make three voyages to Africa,
reduced as many as five or six African languages, besides

the Jaloff, to a written form. A laborious article has been
written on the Birbir language. The missionaries in Southern
Africa have paid some attention to the languages spoken in

that quarter, and the languages of the Copts and Abyssinians
have not been neglected.
The widely scattered inhabitants of the islands of the Indian

Archipelago and Pacific Ocean compose twenty-four groups,
which seem to be referrible to two or three principal divisions.

In many instances the languages spoken by these groups are

confessedly allied. They are by most admitted to have more
or less affinity to the Malay, properly so called. In some in-

stances the languages are unknown, and in others they are

said, but upon what authority I know not, to be quite pecu-
liar. The similarity between the languages spoken in several

of these groups was noticed by Captain Cook, and has been
confirmed by many voyagers since his time. The subject of

these languages has been scientifically taken up by Marsden
and Crawford, by some German philologists, and by mission-

aries employed by this country. Articles on this subject have

lately appeared in the Quarterly Review, and I have re-

cently been informed that Baron W. Humboldt is at present

engaged in a work on these languages*. I must not attempt
to enter into any of the views of these authors, but I cannot
omit to notice the work and views of another author which

appear to me to deserve considerable attention. I allude to

the Essay of Dr. Lang on the origin and migration of the

Polynesian 'nation. One of the objects of the Doctor's work
is to show that the several dialects spoken in the islands of the

Pacific Ocean are branches of the Malay stock ; and again,
that the Malay language, with its ramifications, is of Asiatic

origin, and if not derived from the Chinese, is at least related to

it. He meets the objection which might be raised from the

fact that the Polynesian and other branches of the Malay stock

are not so monosyllabic as the Chinese language, by observing
that the former are often lengthened by prefixed or suffixed

particles, which seem to be added in order to increase the

* Since this paper was read to the Philological Society, this excellent
man and profound philologist has paid the debt of nature. Of the state in

which he has left the paper here referred to we can give no information.
Baron W. Humboldt's Posthumous Works, including the memoir in ques-
tion, have recently been announced and preparing for publication.

—Edit.
Third Series. Vol. 7. No. 37. July 1835. F
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number of vowel sounds. Thus, the word to?ig, which signi-
fies east in the Chinese, is converted into tonga in the lan-

guage of New Zealand. He further notices the prevalence
of particular sounds, as that of the ?ig, which occurs either at

the beginning or the end of words in both languages, and of

the particles e or y, pa, pe, te, ka, and ko, or to, which are of

frequent use in them, and, as it would appear, in similar modes
and for similar purposes. Besides these points, indicating a

similarity in character, there are some in which there is an

evident similarity of meaning, which seems to indicate still

more strongly than the instances last mentioned the absolute

affinity of these languages.

Having endeavoured to show that the Malay language is a

kindred tongue to the Chinese, he points out that the language

spoken by the Malays properly so called, has received, at two
different periods, important additions from distinct languages,
in a manner somewhat similar to that in which the Anglo-
Saxon, the original of our own tongue, became blended with

Norman- French. These admixtures, or infusions as Dr.

Lang calls them, consisted, in the case of the Malay language,
1st, Of the introduction of a considerable number of San-

scrit words. This modification of the Malay language appears
to have been accompanied by a corresponding change in the

religion of the Malays, who are supposed to have adopted that

of their Sanscrit teachers. 2nd, The next infusion which the

Malay language received was from some of the enterprising
followers of Mahomet, who introduced both the language and
the religion of the Koran. This introduction of Sanscrit and
Arabic words into the Malay language appears to explain in a

satisfactory manner some of the differences between the Malay
language as it exists at the present day and the dialects which
are found in those widely scattered islands, from Madagascar
to Easter Island, the inhabitants of which are generally ad-

mitted to speak a language related to the Malay. The Poly-
nesian language, consisting of several closely allied dialects,

appears to have been derived from the Malay before it had
received the Arabic or even the Sanscrit infusion, and con-

sequently points to a very remote period, at which the occu-

pation of those islands commenced.
Dr. Lang endeavours to show that this connexion, as indi-

cated by the state of the language, is confirmed by many fea-

tures ofresemblance between the present or past habits of the

Oceanic islanders and the Asiatic race from whence they are

supposed to have sprung. Some of the most striking instances

of similarity consist in the separation of the inhabitants into

castes, keeping themselves punctiliously from each other ; in
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the adoption of a different language according as the person

speaking is of one class and the individual addressed is of an-

other; in their treatment of females ; in the superstitious obser-

vance of Taboos; in the possession of the rite of circumcision ;

in some of their games; and in the chewing of the Betel-nut.

The Doctor devotes some pages to account for the origin
of a revolting peculiarity which has characterized nearly, if

not all, the widely extended ramifications of the Polynesian
race, namely, their propensity to eat human flesh. The Doc-
tor accounts for it by supposing that it originated in the urgent
calls of extreme hunger experienced by those who made the

long and disastrous voyages which have given a kindred po-

pulation to widely remote islands. In these voyages, often

performed without design, under the irresistible influence of

wind or current, the stock of provisions must often have been

extremely inadequate, and the starving islanders in their ca-

noes may thus have been impelled to partake of the flesh of

such of their companions as may have first perished from

want, or they may have sacrificed one or more of their num-
ber to sustain the rest. The recurrence of such causes, in

conjunction with the warlike habits of the people and their

human sacrifices, would tend to encourage a practice which
the almost total absence of animal food, excepting fish, would
be likely still further to promote.

I need not, at present, further pursue the analysis of Dr.

Lang's work as respects the Polynesian nations' dialects and
manners ; but before I notice that part of his work in which
he endeavours to connect the Polynesian with the American

nations, I must mention, from the before-mentioned tabular

view given by Dr. Prichard, what appears to be the state of

America wkh respect to its nations and languages. The for-

mer appear considerably to exceed 300, and the latter seem to

be proportionally numerous, but of these many are unknown.

Notwithstanding that a vast number of these languages are

stated to be totally distinct, we have the authority of some ex-
cellent philologists, and more particularly that of Baron Alex-
ander de Humboldt, that there is a sort of common genius or
constitution pervading all these languages as far as they have
been examined, and which unites them into one group, whilst it

distinguishes them from nearly or quite all others. A more re-

cent traveller, Dr. Von Martius, of whose interesting memoir
on the state of the civil and natural rights of the aborigines
of the Brazils a translation is given in the Journal of the

Geographical Society, confirms the fact of the very great
number of the American languages, and mentions that in

Brazil alone more than 150 languages and dialects are spoken,
F2
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by more than 250 nations completely broken up and mostly

incapable of communicating with each other. The Doctor
adduces this statement in conjunction with the present state

of the American Indian tribes in support of his hypothesis
that the American race is altogether distinct from the rest of

mankind, and that the uncivilized tribes with which we are at

present acquainted are the debris of one or more nations who,

having attained civilization, subsequently relapsed into a state

of barbarism, which allowed of their being broken up into di-

stinct nations and tribes, whose migrations during countless

ages has brought them into the deplorable state in which they
now exist, and which he thus describes :

"In fact, the present and future condition of this red race

of men, who wander about in their native land, without house

or covering, whom the most benevolent and brotherly love

despairs of ever providing with a home, is a monstrous and

tragical drama, such as no fiction of the poet ever yet pre-
sented to our contemplation. A whole race of men is wast-

ing away before the eyes of its commiserating contempora-
ries ; no power of princes, philosophy, or Christianity can

arrest its proudly gloomy progress towards a certain and utter

destruction." (Journal of the Royal Geographical Society,
vol. ii.)

Though I shall not stop to combat this opinion, I cannot

refrain from expressing my confident hope that a better fate

awaits that interesting portion of the human family, and that

Europeans and their descendants, in laying aside the atrocious

and exterminating policy which they have too long adopted
towards those who have preceded them in the occupation of

America, will yet be able to redeem their character by suc-

cessfully pursuing a more liberal and humane system, which
it is truly gratifying to observe they are at length, at least in

some instances, disposed to substitute for it.

[To be continued.]

V. A Catalogue of Comets. By T. J. Hussey, D.Z)., Rector

ofHayes, Kent.

[Continued from vol. iv. p. 352. J

[The Chronology employed is that of Petau orPetavius.]

A, the comet of 1680. B, that of 1652. C (Halley's), that

of 1682. D, that of 1759. E, that of 1661. F, that of

1677. G, that of 1556. H, that of 1665. I, that of 1585.

K, that of 1 744-. L, that of 1 737.
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VI. On the Geological Evidence of the Advance ofthe Land
at the Head of the Persian Gulf By Charles T. Beke,

Esq., F.S.A.

To the Editors of the Philosophical Magazine and Journal.

Gentlemen,
HAVE now to trouble you with the following observa-

T tions on the Geological evidence of the advance of the land

at the head of the Persian Gulf, which you will oblige me by
inserting in the next Number of the Philosophical Magazine,
as a continuation of my paper on the Historical evidence on

the same subject contained in the number of that Magazine
this day published*.

Almost eighteen centuries have now elapsed since it was

remarked by Pliny, in the passage which I have already cited f,

that " in no part of the world did the land advance so greatly
or so rapidly upon the sea" as at the head of the Persian

Gulf. In making this observation that ardent and careful in-

vestigator of the phaenomena of nature at the same time ex-

pressed his wonder (to use Mr. LyelPs paraphrastic transla-

tion %i) "that the fluviatile matter was not swept away by the

tide which penetrated far above the tracts where great acces-

sions were made. This remark" (Mr. Lyell proceeds to say,)
"
proves that he had considered the different condition of

rivers in inland seas, and those discharging their waters into

the ocean." I may add that it proves even more evidently
that the subject of the growth of land at the mouths of rivers

was entirely familar to the natural historian, who (it is to be

remembered,) was a native of Verona, a city at a short di-

stance only from the shores of the Adriatic, and who, in the

course of his active life, visited various countries bordering
upon the Mediterranean—than which " no other inland sea

affords so many examples of accessions of new lands at the

mouths of rivers within the records of authentic history §"
—

* Lond. and Edinb. Phil. Mag., vol. vi. p. 401.

f Lond. and Edinb. Phil. Mag. for February 1834, vol. iv. p. 109; and

Origines Biblic<z,p. 21. " Nee ulla in parte plus aut celerius profecere
terras fluminibus invectae. Magis id mirum est, aestu longe ultra id acce-

dente, non repercussas." Hist. Nat. lib. vi. cap. xxvii.

I Principles of Geology, first edition, vol. i. p. 291. The passage here

cited is repeated by the author in the second edition of his work, vol. i.

n. 332; but in the third edition, published in August 1834, the paragraph
in which it is contained, together with the above quotation from Pliny,
which is also given in the former editions, are omitted, without any cause

being assigned by the author for their suppression.

§ Principles of Geology, vol. i. p. 231 ; first edition.
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and it further demonstrates that special attention had been
devoted by him to the particular subject of the changes at the

head of the Persian Gulf, since he pointedly contrasts what
he conceives ought to have been the effect of the tide there,
with the consequences of the absence of tides within the Medi-
terranean.

From the examination, therefore, of what is ascertained to

have occurred at the mouths of the principal rivers flowing
into this latter sea, resulting from the continuation of the pro-
cess which was going on in Pliny's time and to his knowledge,
we shall obtain the best means of forming an approximate
idea of what also have been the actual changes at the mouths
of those rivers which discharge themselves into the Persian

Gulf. For the present means of this examination we are

greatly indebted to the talents and research of the accom-

plished President of the Geological Society. It is, in fact,

substantially effected in his able work to which I have so fre-

quently referred *
; and in citing that work once more as my

authority, I shall content myself with adducing the single in-

stance of the rapid formation of new lands at the mouths of the

Po and Adige, as being that with which Pliny himself may,
from the place of his birth, be presumed to have been better

acquainted than with any other. We learn, then, that " from
the northernmost point of the Gulfof Trieste, where the Isonzo

enters, down to the south of Ravenna, there is an uninter-

rupted series of accessions of land, more than one hundred
miles in length, which, within the last two thousand years,
have increased from two to twenty miles in breadth f ; that is to

say, a formation of new land has within that period taken

place, extending over an area of not less than one thousand

square miles. • Hence, even if we attach no importance what-

ever to Pliny's express reference to the extraordinarily rapid

growth of the land in the Persian Gulf, we may, at all events,
be permitted to calculate that during the same period the ac-

cession of new lands in that locality has at least been of equal

magnitude with that which has taken place within the Adriatic;
and if, further, we reckon that during the previous ages the

rate of increase was no greater than during the last two thou-

sand years, we shall have about 2300 square miles as the

amount of the new lands which have been formed by the al-

luvial deposits of the Tigris and Euphrates since the date of

the erection of the tower of Babel J.

*
Principles of Geology, vol. i. pp. 232—239 ; first edition,

f Ibid., p. 236 ; first edition.

X According to Dr. Hales, the birth of Peleg, to which epoch I refer the

dispersion of mankind (see Orig. Bibl., p. 68), took place in the year 2745
TJiird Series. Vol. 7. No. 37. July 1835. G
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It would, however, be most unreasonable to imagine that

the quantity of detritus brought down by the rivers which

flow into the Persian Gulf was not of far greater amount than

that of the rivers of the Adriatic, when we consider that the

Po itself is surpassed in size by many of the tributaries of the

Tigris, whilst " the great river, the river Euphrates*," ex~

ceeds it at least five times in length.
It may be impossible to determine the precise proportion

between the quantities of detritus transported by the two

classes of rivers respectively ; but it will not be unreasonable

to assume (as a first approximation only) that equal quantities
of detritus have been produced from equal spaces of the coun-

tries drained. Looking, then, to the basin of the Po and its

tributaries, which extends southward to the confines of Tus-

cany, from which country it is parted by the Apennines;
westward to the extremity of Piedmont, where the chain of

the Alps surrounds it ; and northward to where the Ticino,
the Adda, and the Adige bring down the waters from a por-
tion even of Switzerland and the Tyrol, we cannot compute
its area at more than 45,000 square miles. On the other hand,
if we regard the vast countries watered by the numerous and

widely spreading affluents of the Euphrates and Tigris and
the other rivers which discharge themselves into the Persian

Gulf,—from the Arabian and Syrian deserts to the westward,
as far as Asia Minor and Armenia towards the north, and
thence to Koordistan and Khusistan towards the east; and
even yet further in that direction beyond the Baktiari range
of mountains;—it will be an error in defect rather than in ex-

cess to reckon their area at 270,000 square miles ; that is to

B.C., or 4589 years since. If we take the date of the erection of Babel as

usually computed, it will differ about 500 years from this, making the

quantity of new land about 250 square miles less than as stated above.

This result is, of itself, sufficient to occasion very strong doubts as to the

identity of the site of the Babel of Nimrod with that of the ruins in the

neighbourhood of Hillah, and to induce us to look for it further to the

northward. Its real position was most probably in the north-western

portion of the land of Shinar, or Mesopotamia: see Orig. Bibl. t pp. 25
and 66.

* Does not the fact that in the times of Abraham, of Moses, and of

Joshua, the Euphrates was styled
M the great river," xocr* i%,offlv> (see Gen.

xv. 18; Deut. i. 7, xi. 24; Josh. i. 4.,) lead to the presumption that the

Nile, a river far greater and much more remarkable than the Euphrates,
could not have been known to the inspired writers at those early periods ;

thus further confirming the opinion advanced in Origines Biblices as to the

original distinction between the Mitzraim of Scripture and the Egypt
of Profane History? The former country, I will simply mention in this

place, I conceive to have been altogether to the eastward of the Isthmus of
Suez.
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say, at six times more than the area of the countries drained

by the rivers of the Adriatic.

If, then, in two thousand years a tract of 1000 square miles

has been formed in the Gulf of Adria from the alluvium

brought down by the rivers from 45,000 square miles of ter-

ritory, it will (ceteris paribus) result, that at the head of the

Persian Gulf the accession from 270,000 square miles of

country will have been six times greater in amount; that is to

say, a formation of not less than 6000 square miles of alluvial

soil will have taken place within the last two thousand years :

and if we compute the same rate of increase to have existed

back from the building of Babel, this formation will have ex-

tended to 13,800 square miles of land.

In making the foregoing calculation it has been assumed
that the circumstances are similar in both cases : this, how-

ever, is not precisely the case. The Adriatic is a gulf in a
tideless (or almost tideless) sea : the rise and fall of the tide at

the head of the Persian Gulf is (I believe,) as much as 8 or 9
feet at spring tides. From the effect, therefore, of the tide,

and also from that of a current which sets across the head of

the Persian Gulf from east to west, the accumulation at the

mouths of the rivers would doubtless be checked, and a por-
tion of the alluvium would be carried eastward and south-

ward, and be dispersed in those directions over the bottom
of the gulf. That such is actually the case is shown by the

chart of this gulf lately constructed by the officers employed
in its survey by the East India Company ; from which it ap-

pears, that whilst along the north-eastern or Persian side of

the gulf the depth, in great part, exceeds forty fathoms, along
the whole of the Arabian or western and southern side it varies

from twenty fathoms to shallows which are unnavigable, and

which, to all appearance, will soon rise altogether above the

level of the sea.

But, on the other hand, the much greater depth of the

Adriatic, and of the Mediterranean generally, (which in many
parts close to the shore is 2000 feet, and near Gibraltar even
as much as 6000 feet deep*,) would tend very materially to

reduce the rate of the superficial growth of the alluvial soil in

that sea ; and would thus—to a considerable extent, at least,
—

counterbalance the effects of the tide and current in the Per-

sian Gulf.

On the whole, therefore, when we take into consideration

the immense quantity of alluvial matter which is carried down
into the Persian Gulf, we cannot hesitate to admit that Pliny

*
Principles of Geology, vol. i. p. 237 J first edition.

G2
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was not merely sincere in his belief, but also perfectly correct

in his assertion that " in no part of the world* did the land

gain so rapidly upon the sea;" and consequently we cannot,
under any circumstances, be wrong in concluding that an ac-

cession of land very considerably greater than one thousand

square miles has actually taken place at the head of that gulf
within the last 2000 years. Hence it follows—and this is the

point for which I need now principally to contend,—that the

identifications of the various places mentioned by the ancients

(and in particular by Nearchus) at the mouths of the rivers

and along the coast at the head of the Persian Gulf, which
have been made by geographers of modern times, and espe-

cially by the late Dr. Vincent and Major Rennell, must neces-

sarily be erroneous f.

It is beyond the scope of the present paper to attempt to

determine the correct positions of any of those places, or even

to institute an inquiry into what may have been the direction

of the coast line at the time when the voyage of Nearchus was

undertaken, or at any other period of past history. I will,

however, venture to offer the following suggestions, which may
not be unworthy of the consideration of those who at any fu-

ture period may feel inclined to devote their attention to the

subject.
In the first place, then, it will be necessary to revert back

to the time—whenever that time may have been,—when the

Euphrates and Tigris discharged their waters into the Persian

Gulf by entirely distinct and separate channels, each possess-

ing its independent delta, as was formerly the case with the

Po and Adige, the Ganges and Brahmapootra, and the Red
River and Mississippi $.

* This assertion is of course to be understood with reference to those

portions only of the globe which were actually known in those times; for

the growth of the land in the Persian Gulf will not bear comparison with

that which takes place at the mouths of the great rivers of the NewWorld,
or even of Eastern Asia. It would be an interesting subject of research to

investigate the changes which have taken place at the mouths of the Indus
since that river was visited by Nearchus.

-f-
Mr. Carter, in his paper in the Philosophical Magazine (present series,

vol. v. p. 248.) before alluded to, relies upon the extraordinary and (as it

would appear) unfounded opinion asserted by Dean Vincent that Captain
Howe's chart "

explains the journal of Nearchus as perfectly as if it had
been composed by a person on board of his fleet;" (Commerce and Navi-

gation of the Ancients, vol. i. p. 423;) and that " the pilot on board Near-
chus's ship steered exactly the same course" {along the coast of the Delta)"
as MacCluer's Karack

j)ilot,
2000 years afterwards" (ibid. p. 466).

logy, vol. i.

tioned in Orig. Bibl., p. 19, Mr. Lyell observes that " the union of the
X See Principles of Geology, vol. i. 252, first edition. As I have men-

Tigris and Euphrates must undoubtedly have been one of the modern geo-

graphical changes on our earth."
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Next will have to be investigated the particular operation
of the causes which have produced the changes in the coast

line ; the principal of which causes are the transporting action

of the rivers on the one hand, and the counteracting influence

of the tides and current on the other. By the simple operation
of the former of those causes, a progressive deposition of al-

luvial matter would have taken place, which would have been
even and regular throughout: by the operation of the latter

cause, however, that deposition would not merely have been

obstructed, but its regularity and equal character materially af-

fected ; and in the same way as it has been shown * that the

current from the westward in the Mediterranean has occa-

sioned a general declination of the waters of the Nile from
east to west, and has obstructed, and indeed in some cases

closed up, the more eastern branches of that river, so by the

operation of the current at the head of the Persian Gulf, would
the western branches of the Euphrates gradually have become

impeded, and finally closed : and further, as in the progress
of time the deltas of the Euphrates and Tigris became con-

tinuous, the current of the former river would gradually have
become so obstructed, that, in the end, it would (like the

Rhinef) have lost its separate course to the sea, and would
be destined to form a tributary to its more favourably situated

rival.

It will likewise be necessary to ascertain what islands ori-

ginally existed in the Persian Gulf below the mouths of the

rivers ; as their presence will very materially have influenced

the direction and the rate of the formation of new lands in

their vicinity J.

In considering the progress of the changes in the configu-^
ration of the new lands which will thus have been formed, but

which, in many cases, will also have been subjected to de-

struction from the effect of the currents of the rivers and the

shifting of their channels, as well as from the effect of the

tides and currents of the sea, it may perhaps, under any cir-

cumstances, be impossible to determine anything decisive as

to their geographical outline and character at any former de-

terminate period ; but we may yet be enabled to obtain the

idea (however faint) of the mouths of the Euphrates having
first been impeded by shoals and sand-banks formed along
the base of the separate delta of that river ;

—next, of the for-

mation of one or more lakes through which the branches of

*
0,>ig. Bi6l., pp.172, 173.

t Principles of Geology, vol. i. p. 286.

X These islands will now, of course, form part of the main land.
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that river would have had to force their way;
—

subsequently,
of a portion of the Euphrates finding a partial course to the

eastward, through the less obstructed channels of the Tigris,
and of the consequently easier and more rapid victory of the

sands over the sluggish, and at times almost stagnant waters

of the former river;—then of the formation of marshes which
would have been alternately flooded and left dry, as the waters

of the Euphrates rose and fell ;
—till at length the union of

the two rivers being perfected, by which completion of the

process the united streams would roll together to the ocean,
the separate course of the now tributary river, the Euphrates,
would gradually become obliterated, and all traces of its ex-

istence at length be lost

When the chorography of the countries in question shall

have been investigated with reference to the change above al-

luded to, we shall be enabled to understand more fully and
more satisfactorily the statements respecting them of the geo-

graphers and historians of antiquity: under any other point
of view it is an interminable and hopeless task to attempt to

reconcile their conflicting, and in many cases apparently totally

contradictory, assertions.

London, June 1, 1835. CHARLES T. Beke.

VII. On the Silurian System ofHocks. By Roderick Impey
Murchison, F.R.S., Vice-President of the Geological and

Royal Geographical Societies, SfC tyc*

t^ EOLOGISTS having long felt that the older sedimentary
^-*

deposits required a systematic examination, I have de-

voted the last five years to the study of this class of rocks,

hoping thereby to fill up certain pages which were wanting in

the chronology of the sciencef. A table published last year
was the first attempt to convey to the geological student a

correct view of the thickness, variety of strata, and fossil or-

ganic contents of a vast system, which, though arranged by
nature in the most lucid order of succession, had not pre-

viously been pointed out. These rocks, rising from beneath

the old red sandstone in Herefordshire, Shropshire, Radnor-

shire, Brecknockshire, Monmouthshire, and Caermarthen-

shire, and each distinguished by separate and peculiar organic
remains, were respectively named after those localities where
each of them could be best studied, and their places in the

series most clearly established. I have no change to an-

* Communicated by the Author.

f See Lond. and Edinb. Phil. Mag. 1832 to 1835, in the Proceedings
of the Geological Society.
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nounce in the order detailed in that table (see Lond. and Edinb.

Phil. Mag., vol. iv. p. 370), but I wish to simplify it by the

abandonment ofdouble names, as applied to any one formation,
and by the adoption of the names of those places only where
the respective rocky masses lie in juxtaposition.
The names finally adopted, and which will be incorporated

in a work now in preparation on this subject, are,

1. Ludlow rocks, divided into upper and lower Ludlow

rocks, with a central zone of limestone : in this formation no

change of name is proposed.
2. Wenlock limestone and shale {equivalent, Dudley)*
3. Caradoc sandstones. This name, supplying the place of

the Horderley and May Hill rocks, has been derived from
the striking and well-known ridge of Caer Caradoc, on the

eastern flanks of which, and lying between it and the Wen-
lock Edge, are exhibited those peculiar strata which are the

equivalents of the shelly sandstones of Tortworth.
4. Llandeiloflags (preferred to " Builth and Llandeilo").

When this table is reprinted, there will naturally be found

many additions to the organic remains, some identifications

of British with foreign species, and numerous corrections.

Notwithstanding the adoption ofthese names, there was still

required a comprehensive term by which the whole group
could be designated, and at once distinguished from the old

red sandstone above, and the slaty rocks below. Without
such a collective name for the group, I found it impracticable
to proceed with the work which I had engaged to complete,
it being essential to the clear exposition of the subject, no

longer to speak of these deposits as " transition rocks" or
" fossiliferous grauwacke." The term ' transition' might in-

deed, have been retained, if for no other reason than to im-

press upon foreign geologists, (the Germans particularly,) how
vast a difference exists between the geological horizon of the

mountain or carboniferous limestone and that of the limestones

of Ludlow and Wenlock, which are not only separated by
many thousand feet of strata from the limestone of the car-

boniferous system, but, further, contain an entirely distinct

class of organic remains. It was, however, utterly hopeless
to use the word 4 transition' in any definite sense as applied
to these lower deposits, seeing the extent to which it had
been abused. By some it was confined to those older rocks
in which the earliest traces of organic remains were sup-

posed to be observed, whilst others had more recently so

expanded the meaning as to comprehend in it the whole
of the carboniferous series ! Thus at a period when, from
the rapid advances of the science, it had become indispen-
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sable to define the boundaries of groups naturally distinct

from each other, dissimilar things were still confounded un-
der one common name ! and hence every geologist with
whom I am acquainted had been for some time agreed upon
the expediency of obliterating the term. The name * trans-

ition* is, in truth, not applicable to any one class of stra-

tified deposits in preference to another. Thus, for example,
within the area of a map now preparing for publication and

embracing parts of ten counties only, I shall be able to show
transitions into every formation, beginning with the inferior

oolite and terminating in descending order with the Llan-
deilo flags, many thousand feet below the old red sandstone ;

whilst the latter overlie other fossiliferous masses, the rela-

tive ages of which yet remain to be worked out ! In va-

rious memoirs read before the Geological Society I have de-
scribed these rocks as " fossiliferous grauwacke," but this

term is in reality a misnomer, as the group contains -few if

any strata of the true grauwacke of German mineralogists.
But whilst this system contains no such beds, it is underlaid
and sometimes in discordant stratification, by a vast series of

slaty rocks, in which much genuine grauwacke is exhibited.

It was therefore manifest that if used at all in geological no-

menclature, the term *

grauwacke' must be rejected as inappli-
cable to the first great system below the old red sandstone,
and restricted to rocks which were ?ww proved to be of much
higher antiquity. My friend Professor Sedgwick will doubtless
soon dispel the obscurity which hangs over these grauwacke
rocks, with which his labours in Wales and Cumberland have
so well enabled him successfully to grapple.
To return, however, to the system under review, I was

urged by leading geologists both at home and abroad to pro-
pound an entirely new name for it. In consonance, therefore,
with those views which have rendered the names used by En-

glish geologists so current throughout the world, I venture to

suggest, that as the great mass of rocks in question, trending
from south-west to north-east, traverses the kingdom of our
ancestors the Silures, the term " Silurian system" should be

adopted as expressive of the deposits which lie between the
old red sandstone and the slaty rocks of Wales, including, as

above detailed, the Ludlow, Wenlock, Caradoc, and Llandeilo

formations. One of the largest of these formations, to which,
indeed, the Llandeilo flags are frequently subordinate, has
been named after the bold and picturesque ridge of Caer
Caradoc in Shropshire.

I further propose that the system be subdivided into
"
Upper" and " Lower Silurian rocks," the former em-
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bracing the deposits of " Ludlow" and " Wenlock," the latter

those of " Caradoc" and " Llandeilo." By this arrangement
the observer will not be embarrassed when he finds that

certain typical strata have disappeared. Thus, for instance,

when the zones of limestone thin out, by which the forma-

tions of Ludlow and Wenlock are subdivided, it is no longer

practicable to mark lines of separation between them. Under
such circumstances the united mass will simply be described

as "
Upper Silurian rocks" whilst, wherever similar causes

prevent the separation of the M Caradoc sandstones" from

the " Llandeilo flags," the two will be termed " Lower Silu-

rian rocks"

A wood-cut is annexed, explanatory of the manner in which

these deposits are connected with the old red sandstone above

them, with each other, and with the slaty grauwacke rocks

beneath them. Although the lower Silurian rocks are fre-

quently unconformable to the schistose grauwacke, as repre-
sented in the wood-cut, there are situations in which a passage
from the one to the other may be detected.

Having alluded to a work which is in preparation upon
the geology of the country of the Silures, and of several

of the surrounding counties, I may take this opportunity of

acquainting those friends who have fostered the undertak-

ing, that the author is unceasingly occupied in promoting
its completion. Geologists are not, I am sure, among those

who feel surprise at the delay ; for they well know that so

large an area of country, and one so little previously ex-

amined, could not have been adequately described without se-

veral years of hard labour. In the mean time 1 may state

that a map is now constructing, being a precise reduction of

the Ordnance Maps, extending over the greater part of ten

counties, all of which have been geologically coloured in the

field ; together with about twenty plates ofengravings of fossils,

many of which are of new species, and a vast number of co-

loured sections, vignettes, &c, all of which will, I trust, be

completed so as to enable me to lay the work before the public
in a few months.

P.S. Authorities differ in opinion concerning the exact

geographical boundaries of the kingdom of the Silures.

Cluverius and Camden state that it embraced the greater

part of South Wales, including also Monmouthshire and
Herefordshire. Hume speaks of the Silures as a nation in-

habiting the banks of the Severn, whilst others think that

their chief river was the Wye, The Roman historians afford no
correct account of the geography of this region, but they as-

sure us that the Silures were, of all the nations of South Britain,

Third Series. Vol. 7. No. 37. July 1835. H
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the most powerful and warlike, impatient of slavery, and of

great intrepidity. Such was their confidence in their gallant
leader Caradoc (Caractacus), and so exasperated were they at

the saying of the Emperor Claudius,
" that the very name

of Silures must be extirpated," that they carried on a stubborn

war, not only under Caractacus, but long after his capture, de-

feating the legion under ManliusValens, and wearying out the

indefatigable Pro-Praetor Ostorius, who died when spent with

the. difficulties they opposed to him. Veranius, who command-
ed under Nero, attacked them in vain, and they were only

finally subdued by Julius Frontinus in the time of Vespasian!
British geologists, therefore, will not doubt that " Siluria" is

a name entitled to be revived, when they are reminded that

these struggles of their ancestors took place upon the very
hills which it is proposed to illustrate under the term " Si-

lurian system." Antiquaries are not agreed concerning the

exact spot in which Caractacus made his last stand against
the Romans. Camden has unquestionably erred in supposing
it to have been on Caer Caradoc, an error into which he was
doubtless led by the hill bearing the name of the great
chief. The existence of a river at times deep and rapid is

pointedly mentioned by Tacitus, and there is no such feature

at the base of Caer Caradoc. The site of this battle is now
most generally supposed to be Coxwall Knoll*, near Leintwar-

dine, about 10 miles west of Ludlow, and on the left bank of the

Teme, to which stream the hill opposes a precipitous face.

Having examined this locality with the eye of a soldier, and
with the words of Tacitus in my recollection, I am disposed
to doubt the accuracy of the conjecture, and I may, on some
other occasion, point out the reason for this dissent, and

suggest the position which the wily Caractacus may have

occupied. This, however, is of no interest to the geologi-
cal question, for even if Coxwall Knoll be the spot, it is in

the very heart of the " Silurian system" of rocks. Although
a profound antiquary and one to whose erudition I ought per-
haps instantly to defer, is of opinion that the country of the Si-

lures never extended so far to the north as Caer Caradoc
and Wenlock Edge, I am still (until decisive counterbalan-

cing evidence be produced,) disposed to think that the terri-

tory over which this warlike race exercised an influence must
have been prolonged to the gorge of the Severn. It appears
highly improbable that the north-eastern portion of a hilly

system, which running from south-west to north-east has its

natural termination in the parallel ridges of Caer Caradoc and
Wenlock Edge, should no thave been occupied or controlled

* See Ordnance Map.
H2
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by the same powerful people who possessed all the remainder
of the chain, particularly as the Severn forms a well-defined na-

tural boundary to the ridges in question. But after all, should

antiquaries prevail in abstracting this hilly tract of South

Salop in which the M Silurian system" of rocks is so well dis-

played, from the domains of old Caradoc, ample space is

still left in Herefordshire, Radnorshire, Brecknockshire, and

Monmouthshire, to sanction the use of the name proposed. In
allusion to this term I have only further to add, that it is to

be hoped that no naturalist will, from its sound, fall into the

mistake ofan early English writer who is ridiculed by Camden
for having misapplied the line of Juvenal,

"
Magna qui voce solebat

Vendere municipes facta de merce Siluros,"

supposing that the British captives were exposed to sale at

Rome, when the poet spoke oi'Jis/ies, and not of men ! My
geological readers do not require to be told that there are

no fossilized remains of the " Silurus" or bony Pike, in these

deposits, since M. Agassiz will afford us very different names
for the ichthyolites of the Ludlow rocks.

VIII. Proceedings ofLearned Societies.

GEOLOGICAL SOCIETY.

PROCEEDINGS
at the Annual General Meeting, 20th Feb-

ruary 1835.

The various official Reports having been received, the President

delivered the following Address :

Gentlemen,
In the Report which has just been read to you, it is stated in what

manner the Council have adjudicated the proceeds of the Wollaston

Fund for the present year. To carry into effect that award is the

pleasing duty which 1 now have to perform. It is to me as well as

to Mr. Mantell a subject of deep regret that he cannot attend to

receive the prize in person. I shall deliver it, with your permission,
to Mr. Lyell, who will officiate as his representative on this occasion.

Mr. Lyell,
—In the name of the Geological Society I beg to com-

mit to your care the proceeds for the present year of a fund be-

queathed to us by one of the most eminent philosophers to whom
this country has given birth, and by him directed to be applied to

the furtherance of geological science. The Council are of opinion
that they cannot upon the present occasion more conscientiously

discharge the duty imposed upon them, than by awarding this prize
to Mr. Mantell. Zealously engaged as he is in the practice of an ar-

duous profession, we, his fellow labourers in this Society, have wit-

nessed with great satisfaction for a series of years his unceasing en-

deavours to unravel the geological phsenomena of the interesting
district around him. By long experience Mr. Mantell has acquired
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so much skill in the dissection, if I may call it so, of fossils, from

amidst the matrix that conceals them, that many of the finest speci-
mens in that rich and beautiful collection which his liberality has

opened to the public, may almost be considered as the works of his

hand : his active researches in different branches of natural history,
and more especially his investigations in comparative anatomy, preg-
nant with inferences and analogies illustrative of the early history
of our planet, are convincing proofs of the energy and activity of his

mind, of his determined love of knowledge, of his parsimony of time,
of his unbounded prodigality of labour. His discovery of the Igua-
nodon in 1828, and his determination of the place which it occupied
in the scale of animated beings, prove his sagacity and acquaintance
at that early period with the principles of anatomical and zoological
science. So strange to the eye of the naturalist were the first

discovered remains of this gigantic animal, that Cuvier himself knew
not to what genus recent or fossil they could with any propriety
be assimilated. Mr. Mantell discerned its relation to the Iguana,
and the fortunate and wholly unexpected disinterment which has

lately taken place at Maidstone of a considerable assemblage of the

fossil bones of this creature*, together with the impression of a tooth,
confirm in many respects his early conjectures. The Hylseosaurus,
also, another extinct genus, was first brought to light by Mr. Man-
tell's labours, and correctly illustrated by the application of his ana-

tomical knowledgef . I will only add, in the way of congratulation,
that his perseverance in these interesting researches is not remote
from the habits, or at variance with the duties of his profession ; for,

as you are well aware, the examination of the human body is one

department of that wide and beautiful field of comparative ana-

tomy in which he finds amusement ; and to become well acquainted
with the ceconomy and physiology of man, it is necessary to study
the structure of other animals. We hope and trust, that Mr. Man-
tell may long possess health and strength to advance further and
further still in his honourable career, and we request you, Sir, to

convey to him our earnest wish that in every department of life he

may meet with that success which his industry and talents so emi-

nently deserve.

The President then presented, in the name of the Society, a purse
of guineas to Mr. Lyell to be by him conveyed to Mr. Mantell, and
informed him that the remaining portion of the proceeds of the fund
had been laid out on a Medal, which would likewise be forwarded to

him.

The Meeting then proceeded to ballot for the Officers and Council
for the ensuing year; when the following gentlemen were declared

duly elected:—
Officers.— President, Charles Lyell, jun. Esq. F.R.S. & L.S. :

Vice Presidents^ Sir Philip de Malpas Grey Egerton, Bart. M.P.
F.R.S.

;
Roderick Impey Murchison, Esq. F.R.S. & L.S.

j
Edward

Turner, M.D. F.R.S. L. & E. Professor of Chemistry in the Uni-

* [See Loncl. and Edinb. Phil. Mag., vol. v. p. 77. Edit.]
f [See vol. ii. p. 150—151. Edit.]
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versity of London ; Henry Warburton, Esq. M.P. F.R.S. & L.S. :

Secretaries, William John Hamilton, Esq. ; Woodbine Parish, jun.

Esq. F.R.S. : Foreign Secretary, Henry Thomas De la Beche, Esq.
F.R.S. & L.S. : Treasurer, John Taylor, Esq. F.R.S.

Council.—George William Aylmer, Esq.; Francis Baily, Esq.
F.R.S. & L.S.j Arthur K. Barclay, Esq.j William John Broderip,

Esq. F.R.S. & L.S.; William Henry Fitton, M.D. F.R.S. & L.S.;

George Bellas Greenough, Esq. F.R.S. & L.S.; Henry Hallam,Esq.
F.R.S.

j
John Forbes Royle, Esq. F.L.S.; Rev. Adam Sedgwick,

Woodwardian Professor in the University of Cambridge, F.R.S. &
L.S. ;

Lieut.-Col. W. H. Sykes, F.R.S. & L.S.j John Henry Vivian,

Esq. M.P. F.R.S.; Sir Richard Vyvyan, Bart. M.P. F.R.S.; Rev.

James Yates, F.L.S.

The following Address was afterwards delivered by the President,

G. B. Greenough, Esq. F.R.S., &c.

Gentlemen,
I rejoice to see you assemble in these long-desired apartments:

the increased facilities now afforded to us of pursuing the objects of

our institution demand on our part a corresponding increase of exer-

tion. Let it not be imagined that in accepting a boon from the Go-
vernment we have not incurred an obligation. Our claim rested en-

tirely on the sense which the public entertain of our deserts. The
full and accurate knowledge, which it has been our aim to ac-

quire and publish, of the subterranean resources of all parts of

the world, cannot fail to be useful: so long as the utility of our

establishment is distinctly felt, independently of its bearings upon
what to us appear the higher considerations of science, so long may
we rely on the continuance of public support; but our claim to that

support would vanish at once, if we should relax our exertions, and
fail to realize those expectations which our hitherto well-sustained

activity has kept alive in the breast of our benefactors.

Gentlemen, you are well aware that all the accommodation which

you now enjoy has not been derived, however, solely from the be-

neficence of the Government, set in motion by the Royal Society.
On our first taking possession of this house the repairs and alter-

ations occasioned on our part an immediate outlay of J 500/., and
1000/. more have now been expended in improving and furnishing the

new apartments, and in availing ourselves of such other advantages
as their acquisition has enabled us to command. The Council con-

sidering it imprudent that so large a sum should be deducted from
the capital of the Society, 500/. of that amount have been provided

by a voluntary subscription.
The alterations planned by Mr. Decimus Burton have been exe-

cuted under his direction within the specified time, and in accord-

ance with the estimates. With what skill they have been executed
has not escaped the notice of the Building Committee ; with what
success is apparent to you all. You have been informed that

Mr. Burton has declined to accept any remuneration for his pro-
fessional services, but I cannot deny myself the pleasure of again

recording this new instance of his public spirit and characteristic

liberality.
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The concluding part of the third volume of our Transactions is in

the press, and the recent arrangements of the Council induce me to

hope that not this part only, but also the first part of the fourth vo-

lume will be ready for delivery in the course of the present year.
The number of our Fellows has received an addition of forty-two

and a diminution often
j
of those whom we have lost, three only are

known to me as Contributors to the Transactions or as Geological
Authors.
To the liberality of Mr. Matthew Culley, the chief of a family

greatly celebrated for the practical improvements they have intro-

duced into agriculture, our Museum is indebted for a large series

of primitive rocks collected in the remoter parts of Sutherland-

shire, as also for some fine specimens of the fossil fishes which occur

at Banniskirk, situated eight miles south of Thurso in Caithness.

The geological relations of these last have been since investigated

by Mr. Murchison and Professor Sedgwick, and their zoological
characters determined by M. Agassiz*. Mr. Culley also transmitted

to us an account of the prodigious power occasionally exerted by
rivulets when swoln by heavy rain.

Major James Franklin was a younger brother of Captain Sir John

Franklin, R.N. ; he commenced the survey of Bundelcund in India

in 1813, and continued it during four years, after which he joined
the army in the field, under the Marquis of Hastings. In December
1818, Captain Franklin returned to the duties of his survey, and

shortly afterwards was promoted to the rank of Assistant Quarter-
Master General. In 1820, he commenced at Calcutta the construc-

tion of his maps. He afterwards made a careful survey of Sincapore
and the adjacent strait. Having repaired to England in 1823 for

the benefit of his health, he soon learned by communication with

members of this Society, how much the value of his surveys would
have been enhanced by geological descriptions. On his return to

India in 1826, his first care was to supply this desideratum : he

solicited, though unsuccessfully, the appointment of Geologist to

the trigonometrical survey then carrying on in India, and strenu-

ously recommended that all officers employed on that service should

be qualified and encouraged to collect materials for the construc-

tion of a geological map of the entire Peninsula. Declining health

brought him again to England in 1829, where he remained till

his death, which took place in the summer of last year. He trans-

mitted to us a paper on the geology of a portion of Bundelcund f
and other districts in Central India; and to the Asiatic Society of

Bengal a description of the Diamond Mines of Panna, published in

the Transactions of the respective Societies. Among his MSS.
have been found Observations on several Iron Mines, and on the

mode in which the ore extracted from them is manufactured in

Central India, together with an account of different beds of coal

in that country.

*
Proceedings of the Society, May 1829.

t Transactions of the Geological Society, 2nd Series, vol. iii. Part I.
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Mr. James Hardie evinced in early life a taste for natural history.
Educated at Edinburgh, he founded the Plinian Society in that

city, and contributed largely to its Museum. In 1784? he embarked
for India, and served in the Bheal campaign ; he was afterwards ap-
pointed the Residency Surgeon at Odeypoor, and made a survey of
the neighbourhood. In his visits to Calcutta he acquired the

friendship of the most distinguished geologists of the East ; he be-

came a member ofthe Medical and Physical Society, and contributed

many papers to their Transactions. A survey of his route on one
occasion from Calcutta to Bombay, and thence to Odeypoor, will

be found in the Transactions of the Asiatic Society, of which he
was also a member. In 1830, he made a voyage round the Indian

Archipelago, with a view to the recovery of his health. He passed
six months at Java, and paid much attention to the geology of that

island. On his return to Scotland he presented his collection to the
Museum at Edinburgh. Professor Jameson recommended him to

the East India Company as a fit successor to the appointment held

by the late Dr. Turnbull Christie. Mr. Hardy repaired to Paris in

1833 for the purpose of prosecuting bis geological studies, and died
there in May following at the age of 31.

In reviewing the geological labours of the year I shall advert prin-

cipally, but not exclusively, to those of our own members, and the
order of precedence will be regulated by the nature of the respective

papers, without any reference to date*.

Mr. Murchison, in prosecution of the work in which he has been
so long and actively engaged, has communicated to us his observa-
tions on the detritus that covers the old red sandstone in Hereford-
shire and its vicinity. All the detritus, he says, seems to be derived
from neighbouring rocks. Granite boulders are nowhere found within

its area, but they occur of large dimensions and of various sorts upon
its northern confines ; he states generally that they appear to have
come from the North. Many, if not all of them, may I believe be
identified with the granitic rocks of Westmoreland and Cumberland.
Several of those I have observed on the north of Shrewsbury have
the character of the Irton rather than of the Shap granite. The de-
tritus of the old red sandstone is ascribed to the operation of dif-

ferent causes, some of which may perhaps require further study.
From Mr. Strickland we have received three communications re-

specting certain bones of extinct quadrupeds associated at Crop-
thorne in Worcestershire, with existing species of shells. On a base
of lias clay reposes a layer of fine sand containing twenty-three
species of land and freshwater shells, together with rolled and broken
bones of the Ox, Deer, Dog, Bear, and Hippopotamus. Upwards
this sand passes into gravel undistinguishable from the so-called di-

luvium. These shells are found at five or six different localities

within the Vale of Evesham. Two of the species are thought to be

*
[Abstracts of the papers read before the Geological Society during the

East
year, and referred to in Mr. Greenough's Address, have been given in

ond. and Edinb. Phil. Mag., in the last two and present volumes,—iv. v
vi. Edit.]
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extinct. The inference drawn from all the phenomena is that this

deposit occupies the site of a former river-bed or lake
;

that since

its formation mammiferous animals have migrated more than mol-

luscous, and that the climate has remained nearly stationary.
Mr. Edward Charlesworth has placed in our Museum some valu-

able specimens collected at Sutton in Suffolk, valuable because they
establish the existence of similar phenomena there also. The spe-
cimens consist of bones, (one of which appears to belong to theele-

phant,)and of freshwater shells, including an extinct species ofCyclas.
Five or six feet below the surface a layer of calcareous nodules may
be traced, he says, for about half a mile along the banks of the

Stour ; the nodules are very numerous and found only with the

shells. Let us hope that the interest excited by these notices may
lead some competent naturalist to undertake a detailed examination
of the "

Crag," our imperfect acquaintance with which, again and

again pointed out from this Chair, continues to be what I may justly
call one of the Opprobria of English Geology .*

The changes which have taken place in the boundaries of the

land and sea on the north-eastern coast of Kent have been brought
under our notice by Mr. Richardson.

Mr. Wetherell has transmitted to us a detailed account of a Well

recently sunk on the south side of Hampstead ;
its depth is 330 feet;

under 285 feet of clay was found a rock five feet thick, which in ex-

ternal character and fossil contents agrees with the Bognor, and
rests on plastic clay. At the depth of 160 feet specimens were

brought up of what would be called in Sheppy Island fossil fruits :

the local distribution of these remarkable bodies is very limited.

From the examination of Mr. Konig, it would appear that a few only
are of vegetable origin. By far the greater part belong to a distinct

class, which, in Mr. Konig's new division of the natural order of

Polypi, are distinguished by the appropriate name of Carpomorphi.
Mr. Rofe has found in the neighbourhood of Reading the Bognor

rock, occupying the same position which Mr. Wetherell assigns to

it at Hampstead. It is strange that in a quarry of which so many
sections have been given, this rock should have remained so long
unnoticed. Mr. Rofe has also observed, that in the wells at Reading
the level of the water depends not on the Kennet which is the nearest

river and flows over tenacious clay, but on the more distant Thames
which flows over gravel resting upon chalk.

M. Boue has recently pronounced the plastic clay formation

destitute of fossils, but it certainly does contain them in England.
Mr. Woodbine Parish has detected chalk in a part of the Sussex

coast, whtre its existence had not been before observed. He has

traced it from Felpham to the distance of about a mile
j

it runs in

the direction of Middleton, where chalk marl has been obtained at

low water.

Dr. Mitchell has pointed out to us in what respect the chalk of

*
[Our next (August) Number will contain a paper on the Crag, by

Mr. Charlesworth, supplying some of the present desiderata regarding that

formation.—Edit.]
Third Series. Vol. 7. No. 37. July 1835. 1
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the North of England differs from that of the South. The difference

consists in its greater hardness, its occasional redness, its well-de-

fined stratification, the absence of flint nodules in its upper portion,
and the continuity of layers of flint in its lower; in many of these

characters it resembles the chalk of Antrim.

The occurrence of Hippurites in the chalk of Sussex appears to

require confirmation.

A well recently sunk at Diss in Norfolk, after penetrating two

beds of clay and sand, the aggregate thickness of which amounted
to 100 feet, penetrated through the great body of the chalk, which

proved to be 500 feet in thickness; the tools passed afterwards

through five feet of sand, when water flowed in, and rose to within

47 feet of the surface. Mr. Taylor, our Treasurer, to whom we are

indebted for this information, states that the proprietor was en-

couraged to persevere in so expensive an undertaking by the ac-

count which he had seen of a similar well in Cambridgeshire, drawn

up by Mr. Lunn and published in our Transactions. The confidence

which he placed in that analogy (though the places are many miles

distant from one another,) has been fully justified by the event, and

the success of the experiment furnishes a striking example of the

value of records of this nature.

Dr. Fitton's paper on the strata of the South-east of England, be-

tween the chalk and Oxford oolite, together with the memoirs of

Dr. Buckland and Mr. De la Beche on the coast of Dorsetshire, are

in great part printed.
The Wealden and Purbeck beds are generally supposed to have

been deposited in an estuary, but what may have been the form, direc-

tion and extent of that estuary, it is not easy to conjecture. Similar

beds occur at Lady Down in Wiltshire, and at Swindon; and the

Vivipara, one of their characteristic fossils, appears towards the top
of Shotover. The discovery of this formation in the neighbourhood
of Beauvais excited much interest among the naturalists, assembled

there about three years ago, and several species of the Wealden fos-

sils seem to prove its existence at Loch Staffin in the Isle of Sky.
And here, while considering the district of the Weald, allow me

to direct your attention for a moment to a subject temporarily, and
let us hope, only accidentally connected with it. I refer to the

repeated, though slight shocks of earthquakes, which have been ex-

perienced during the last eighteen months in the neighbourhood of

Chichester. When we recollect the prodigious area over which the

earthquake ofLisbon was felt, comprehending one fourth of the en-

tire northern hemisphere, we can hardly suppose it possible that the

cause of such phenomena can be seated so near the surface of the

earth as to come at all within the range of our observation. It is,

however, a singular coincidence, that in 1734, 1747, 1749, 1755,
and the three following years, earthquakes were felt in this same

part of England, and that on those occasions, as well as now, the di-

rection of the shocks is supposed to have nearly coincided with the

great line of fault.

On the oolite district we have received no additional intelligence.
The boundaries of the several clay-beds in the midland and northern
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counties is as yet ill defined, and the same remark will apply to

many of the stone-beds in Lincolnshire, Leicestershire, and Rut-

landshire. The anomalies of the Stonesfield slate are still unex-

plained, and it is very desirable that figures should be published of

the fossil remains found in it, and more especially the coleopterous
insects.

Mr. Murchison has discovered an outlier of lias at Longdon Hill,

near Upton, and improved the boundary line of that formation in

the neighbourhood of the Severn. The lias marl or lower lias rock,

ill exhibited along the Yorkshire coast, and on the coast of Dorset-

shire imperfectly developed, in Worcestershire and Gloucestershire

swells into importance, and may be traced continuously for a distance

of twenty or thirty miles, passing insensibly here, as in Germany,
into the red marl.

A much more unexpected discovery has been made, by the same

indefatigable observer, of the same beds in another situation, viz.

between the Hawkstone Hills and the towns of Whitchurch and

Market Drayton, seventy miles apart from the lias range in the

midland counties. This outlier is known to extend about ten miles

in length, and from four to six in breadth ; its greatest extent is

from north-east to south-west; its western boundary is obscure.

The strata have a slight dip inwards towards a common centre. The
visit of a geologist to this spot has had the effect of stopping an in-

considerate speculation ; the bituminous character of the lower beds

had been supposed to indicate the proximity of coal, and a shaft

had been sunk to the depth of three hundred feet in search of that

mineral, in a place which I need hardly say afforded not the slight-

est chance of success.

The escarpment here exposed presents to view the junction of

the middle and lower part of the formation. With most of its fos-

sils we are familiar, but six or seven of the species met with are

new in England, though some of these occur in a corresponding

position at Brora in Sutherlandshire, and others are figured in the

valuable work which Mr. Zieten is now publishing on the Organic
Remains of the Kingdom of Wurtemburg. A shaft sunk at Kents-

borough has reached the brine springs and gypsum of the subjacent
formation.

Mr. Williamson, jun., has given us a detailed account of the lias

near Scarborough, to which I shall have occasion to advert again.
Mr. Murchison has described to us the new red sandstone on the

confines of England and Wales ; the formation here, as in the north-

eastern counties, may be divided into

1 . Red and green marl ;

2. Sandstone and conglomerate ;

3. Calcareous and dolomitic conglomerate ;

4*. Lower red sandstone :

corresponding to 1. the Keuper ; 2. Bunt sandstein ; 3. Zechstein;
4. Rothe todte liegende of the Germans.

Limestone is sparingly distributed in this district. No trace has

been met with of the muschelkalk, and the magnesian limestone oc-

curs only in the shape of a sandstone conglomerate.
12
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1. The red and green marls aftbrd brine-springs in Gloucester-

shire, Worcestershire, Shropshire, and Cheshire, but with a small

proportion of gypsum.
2. The beds immediately beneath are largely developed in the

north of Shrewsbury, in Staffordshire and Salop j
the district which

they occupy is wild and barren, owing to the prevalence of decom-

posed quartzose conglomerates. Where sand predominates it is

more fertile, and the country assumes a character perfectly distinct

from that which belongs to the upper and lower beds.

3. The fragments of the calcareous conglomerate are occasionally

of oolitic limestone, sometimes of old red sandstone, or of some mem-
ber of the coal series. This division is unimportant on the east of

Coalbrook Dale, but in the western part of Salop it swells out and

corresponds with the dolomitic conglomerate of Bristol. At Car-

deston it is from eighty to one hundred feet in thickness j
its es-

carpment, with partial interruptions, may be traced from Alberbury
and the Brythins round the carboniferous promontory of Salop
and the Clent Hills, and it forms a distinct ridge between Bridge-
north and Kidderminster.

4. Beneath this, in Salop and Worcestershire, is found a thick

deposit of reddish sandstone (rothe todte liegende) ; it passes up-
wards into dolomitic conglomerate, and downwards into the coal-

measures in conformable beds, so that there is great reason to sup-

pose that unwrought coal lies beneath. Mr. Murchison has deter-

mined the extent of this rock, which occasionally towards the bot-

tom contains trappean conglomerates like those of Heavitree in

Devon, or feldspathic rocks like those of the Malvern and Abberley
range.
The dolomitic conglomerate just mentioned has in another coun-

ty engaged the attention of the Rev. David Williams : he has dis-

covered for the first time Saurian reptiles in this deposit. Mr. Co-

nybeare had before noticed the occurrence of a part of the skeleton

of a supposed gavial near the bottom of the red sandstone in Wor-
cestershire.

The obscurity which for so many years continued to involve the

red sandstone deposits both in England and on the Continent was

first cleared away by Professor Sedgwick. We now know that the

proper position of the rothe todte liegende of the Germans is im-

mediately beneath the magnesian limestone, and that it is the same
rock which Mr. Smith described as the Pontefract sandstone. It

is much to be regretted that Mr. Hoffmann in the beautiful map
and sections which he has published of North-western Germany, has

designated by one name, as if they were only parts of one and the

same deposit, the red sandstones and conglomerate that lie under

the carboniferous series, and those that lie above it. This grouping
together offormations so widely separated in nature is very objection-
able. With a view to distinctness it is essential that the rothe todte

liegende shall not be classed as heretofore, sometimes with the old

red sandstone, sometimes with the new, sometimes with both, some-
times with the coal-measures, but that it should hold the rank of a

substantive and independent formation. The barbarous phrase,
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which has just been employed to designate it, though tolerated in

Germany, will never, it is hoped, be naturalized here. The name

by which it is known at Tarnowitz is too local. Many other names

have been proposed when one would have sufficed. By M. de

Beaumont it is called Gres des Vosges; by Mr. Smith, the Ponte-

fract rock ; by Professor Sedgwick, the Plumpton ;
and by Dr.

Hibbert, the Roslyn sandstone. Assuming that all these names are

synonymous, the last appears for many and obvious reasons the

most worthy of adoption.
This important rock, which, in richness of soil, in undulation of

surface, and in the luxuriant growth of its timber, closely resem-

bles in many places the old red sandstone of Herefordshire, lies in

general, sometimes conformably, sometimes unconformably, upon
coal measures, and even contains occasionally beds of that sub-

stance. But in the neighbourhood of Shrewsbury, and also at

Tasley and Coughley near Bridgnorth, Mr. Murchison has shown
that this lower red sandstone overlies unconformably and passes
down into a zone of coal-measures containing a peculiar fresh-water

limestone. The great coal-beds of Broseley and Coalbrook Dale
are wrought beneath it.

I had occasion myself to observe during the last summer, in the

neighbourhood of Nuneaton in Warwickshire, a limestone similar in

aspect, lying under a two-foot bed of sulphureous coal. The lime-

stone is about fourteen inches in thickness, and exhibits veins of

galena in calcareous spar. At the first pit I visited there was but

one bed of limestone, but at another on the same estate is a second
bed which also contains galena, and on its surface numerous impres-
sions of plants. The interval between the two beds is occupied by
a sandstone not unlike the Pennant rock in appearance, and what
is here called a chance coal. Immediately beneath the lower one
is another bed of coal four feet in thickness.

In three papers which Mr, Conybearehas lately published on the
relations ofour principal coal-fields*, he considers it probablethat coal

will be discovered hereafter in many districts as yet unexplored. He
dwells upon our uncertainty as to the boundary of the carboniferous

beds in the midland counties, and recommends that a survey should
be undertaken expressly with a view to determine this problem :

\\ It is little to the credit," he observes, "of a nation like ours, so pe-

culiarly dependent on this branch of her mineral resources, that we
continue to acquiesce in a state of ignorance so easily removed.
We here see a strong instance of our want of a regular school of

mining, such as is possessed by many countries."

Mr. Elias Hall has published a geological map of Lancashire, a

county hitherto comparatively neglected, and, I am sorry to add,

very indifferently represented in all the geological maps of England.
Mr. Hall is entitled to great praise for his intrepidity and perseve-
rance

j
had he not possessed these qualities in an eminent degree,

* Lond. and Edinb. Phil. Mag. and Journ.of Science, vol. iv. pp. 161 and
346, vol. v. t). 44.
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he never would have entered, as it were alone and single-handed,
on so irksome and laborious an investigation. That the work is in

many respects imperfect must be admitted, but considering the ap-

parent disproportion of his means to his end, it is surprising that the

author should have achieved so much : what he has left incomplete
or inaccurate will be readily supplied and corrected by the supple-
mental labours of more fortunate observers, when the physical fea-

tures of this extensive tract shall have been accurately delineated by
the Ordnance Department.

For a detailed account of the carboniferous tracts in Salop and
the adjacent counties we are indebted to Mr. Murchison. The fol-

lowing are the conclusions which his paper tends to establish.

1. In the Shrewsbury coal-field the presence of a younger se-

ries of coal-measure than has hitherto been noticed, characterized

by the freshwater limestone above alluded to.

2. The recurrence of these beds at Coalbrook Dale, over an older

series of coal-measures which at one spot repose on mountain lime-

stone, at other places either on the old red sandstone or on transi-

tion rocks.

3. The absence of these upper beds at the Titterston Clee hills,

where the lower beds rest in two places on mountain limestone, but

generally on old red sandstone, as they do invariably on the brown
Clee hill, in the forest of Wyre and at Newent.

4. In some of the poor and ill-consolidated coal-beds, particularly
in the upper part of the series, the characters of the fossil plants, both

generic and specific, can be recognised in the coal itself.

5. The mountain limestone where it does occur in this part of the

country is of inconsiderable thickness, and wedge-shaped, so that it

shortly disappears entirely. Its absence, therefore, is not to be im-

puted to mighty convulsions, but to partial and scanty deposition in

the first instance.

At Shaftoe, near Wallington, in Northumberland, Mr.Trevelyan*
has observed among the constituents of the millstone grit, the low-

est bed of the regular coal-measures, transparent fragments of gar-
net

j they occur there rather abundantly. He has also remarked
in other northern coal-fields small portions of hornblende in a simi-

lar situation.

The Rev. Mr. Williamson has directed attention to certain ra-

vines in the Mendip hills, and other heights which bound the coal-

field of Bristol. These ravines cross the ridges transversely so as

to connect the opposite valleys, being occupied in part by horizon-

tal beds of dolomitic conglomerate and lias $
he infers that the frac-

tures took place before these rocks were deposited, and that the
bone-caves were formed at the same period.

Dr. Lloyd first observed fossil fishes in the old red sandstone. Mr.
Murchison finds the observation true over a considerable extent of

country -, they belong chiefly to the genus Cephalaspis of Agassiz j

they have also been described by Dr. Fleming, as having been met

• Lond. and Edinb. Phil. Mag. and Journ. of Science, vol. vi. p. 76, (1835.)
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with in the old red sandstone of Forfarshire. They appear not to be

diffused through the formation generally, but to be confined to the

middle portion of it, the cornstone.

The nature of the pebbles imbedded in the Old Red Conglomerate
varies according to its locality. In Scotland they are very fre-

quently of gneiss, as is the case in the neighbourhood of Baden-
Baden.

In an Account of the Trap Rocks of the Border Counties, and
their effects on the Stratified Beds with which they are in contact,
Mr.Murchisonhas separated the objects of his examination into three

classes: 1. the Trap-Rocks which penetrate transition beds ; 2. those

which penetrate the old red sandstone
;

3. those which penetrate
the coal-measures. He refers the whole to igneous action, and con-

siders them to be of the same age as the rocks with which they are

respectively associated, rocks which he readily admits to be sedi-

mentary, since, though composed of volcanic materials, they con-

tain organic remains. The igneous action he conceives has taken

place under water, and the finer volcanic ejections, arranged by
Neptunian agency, have led to the formation of volcanic sandstones.

His views upon this subject appear to be in exact accordance with

those of Mr. de la Beche.

Treating of the relations between igneous and fossiliferous rocks,
Mr. de la Beche observes*, that though frequently posterior, the for-

mer are in many cases contemporaneous with the strata in which

they at present occur, appearing to have covered an inferior bed,
and to have been subsequently covered themselves by a tranquil

deposit of transported matter, as lava may flow over a sandy bottom
and afterwards be covered up by sand or mud. Trappean rocks,
he continues, are in various parts of Europe much associated with

the lower parts of the grauwacke series, sometimes in a manner
which leaves no doubt that some of them have not been included

among the strata after their consolidation, while others have clearly
forced a passage through the grauwacke and previously formed
masses of trap. Beds of greenstone or porphyry, he says, some-
times fine off among the grauwacke strata, taking the character of

an arenaceous deposit, as if such portions constituted a deposit of

trappean ashes, thrown out at the same time that the trappean rock

itself was produced. Brent Tor, north of Tavistock, remarkably
exemplifies some of these appearances.
The researches of your Vice-President in the counties of Devon

and Somerset have been carried on this year with increased energy.
Of the eight sheets of the Ordnance Map upon which he has been

engaged, four were published last spring, three others are com-

plete, the eighth is nearly complete, and an explanatory memoir with

sheets of sections applying to the whole are to be published before

our next anniversary. Let us hope that this work so admirably be-

gun may not be suffered to terminate here.

[To be continued.]

* Researches in Theoretical Geology, p. 384.
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[Continued from vol. vi. p. 394.]
Dec. 9, 1834.—Specimens were exhibited of three species of the

genus Bulinus, Lam., which were regarded by Mr. G. B. Sowerby as

previously undescribed. He characterizes them as Bul. leucostoma,

badius, and bicolor.

The specimens were brought to England by Mr. Miller, to whom
the Society is indebted for their exhibition.

The reading was concluded of Mr. G. Bennett's paper on the

Ornithorhynchus, an abstract of which was given in our Number for

April last, Lond. and Edinb. Phil. Mag., vol. vi. p. 307.

December 23.—Drawings were exhibited of four Fishes of the

River Quorra, made by Lieut. Allen, Corr. Memb. Z. S., from

specimens obtained by him during his late voyage up that river into

the interior of Africa. They exhibit the forms of Latcs, Cuv. ; Mor-

myrus, Ej. ; Sudis, La Cep; and Notopterus, Ej. ; and thus tend, in

common with the specimens from the same expedition exhibited at

the Meeting of the Society on June 10 (Lond. and Edinb. Phil. Mag.
vol. v. p. 311), to illustrate the analogy borne by the Fishes of the

rivers of Western Africa to those of the Nile.

A specimen was placed on the table of a Toucan, apparently
hitherto undescribed, and forming part of the collection of N. C.

Strickland, Esq., by whom it was communicated for exhibition.

Mr. Gould, at the request of the Chairman, pointed out its distin-

guishing characteristics. By its comparatively short bill, which is

furrowed on the sides, and broad and flattened on the culmen, with

the base of the under mandible extending obliquely beyond the line

of the eye ; by the shortness and roundness of its wings, of which the

fourth quill-feather is the longest, the fifth, sixth, and seventh being

nearly of the same length; and by the comparative shortness of the tail,

which is less decidedly graduated than in the typical Pteroglossi ; this

bird agrees with the species described in Mr. Gould's *

Monograph
of the Ramphastida,' as the Pter. prasinus, Licht., and Pter. sulcatus,

Swains. With those species Mr. Gould proposes to associate it in

a group, to be designated, on account of the grooved bills of the Birds

comprised in it, Aulacorhynchus . From the other two species it is

readily distinguishable by the white band nearly surrounding the

base of its bill, and by the blood-red spot on the rump. The latter

character affords the trivial name of the species, which may, for the

present, be inserted in the account of the Toucans given by Mr.
Gould at the Meeting of July 8, 1834, (vol. v. p. 383.) immediately
before the Pter. prasinus, Licht., under the name oiPter. hcematopygus.
The precise part of South America in which this bird was captured
has not been ascertained.

Col. Sykes, when reading to the Society, in 1832, (see vol. ii.,

p. 230.) his Catalogue of the Birds of Dukhun, not having exhibited

the nest and eggs of the Lonchura Cheet, and of that species of Tailor-

bird which he denominated Orthotomus Bennettii, brought them under
the notice of the Society on the present occasion.

The nest of the Lonchura Cheet is a perfect hollow ball, made of

a delicate Agrostis, with a lateral hole for the entrance of the birds.
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It contained ten oblong minute white eggs, 4-g-ths of an inch long

by TVths in diameter. It was found in the fork of a branch of the

Mimosa Arabica.

The nest of the Orthotomus Bennettii was lodged in the cavity
formed by sewing the edges of two leaves together : the nest itself

also was attached to the leaves by threads passing through the leaf

and the bottom of the nest, and there were appearances of the end
of the thread being knotted outside. The nest is composed of very
delicate fibres of Indian Hemp and grass. It contained two minute

oblong crimson eggs, ^Vths of an inch long by Wths wide.

Col. Sykes also exhibited an egg of the fluviatile Tortoise of Duk-
hun, Trionyx Indicus, Gray. It is a perfect sphere, 1TV inch in dia-

meter: the calcareous shell is of a peculiar alabaster-like white-

ness. He found seven eggs with shells in the oviducts, and twenty-
seven without shells, nearly of the size of the preceding, in one

specimen. He took occasion to mention that in the stomach and
intestines of another specimen of Trionyx, he found not only the

animals, but also angular fragments of considerable size of the shells

of some scores of large Uniones.

A paper was read, entitled,
"
Description of some Species of

Chama : by W. J. Broderip, Esq., Vice-President of the Geological
and Zoological Societies, F.R.S., L.S., &c."
The author commences by remarking that the shells of the genus

Chama appear to be subject to every change of shape and often of

colour which the accidents of their locality may bring upon them,
and that the distinction of the species must consequently be diffi-

cult, on account of their infinite variety. He then proceeds to de-

scribe those brought home by Mr. Cuming, and now in that gentle-
man's cabinet. The Shells referred to were exhibited in illustra-

tion of the characters and descriptions, under the following specific
names : Chama frondosa, pellucida, lobata, Pacifica, imbricata, pro-
ducta, corrugata, echinata, spinosa, and sordida.

A Note by Mr. George Bennett on the Nasal Gland of the wan-

dering Albatross, Diomedea exulans, Linn., was read. It described in

detail the gland situated in that bird above the orbit, as observed by
the writer in 1832, and accorded with the account of it published by
him in the Appendix to his '

Wanderings in New South Wales,' &c.

It was illustrated by a drawing of his dissection of the head of an

Albatross, made specially with the view of tracing the excretory duct

of the gland, which he succeeded in doing for nearly two inches

under the external plate of the upper mandible, in a direction towards

the nostrils, but inclining slightly upwards, until he lost sight of it

among the cellular substance of the bone. The writer notices the

occurrence of a corresponding structure in other Birds, particularly

among the Natatores, and refers to Miiller for an account of the

gland as it exists, in or near the orbit, in species of every order of

Aves.

A specimen was exhibited of a Kangaroo, recently brought from
New Holland, by Capt. Sir W. Edward Parry, R.N., and presented

by him to the Society.
Third Series. Vol. 7. No. 37. July 1835. K
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Mr. Bennett called the attention of the Meeting to it as repre-

senting a species not hitherto described, and distinguishable by its

paler colour, which is generally of a slaty grey ; by the whiteness of

its tail throughout the greater part of the length of that organ ; by
the comparative length of the tail, which is here longer than the

body, whereas in the ordinary greater Kangaroo, Macropus major,
Shaw, it is shorter ; by the comparative nakedness of the ears ; by
the great extent of the naked muzzle ; and by a broad white stripe

along each cheek. He stated it to be his intention to describe it in

detail under the name of

Macropus Parryi. Macr. rhinario lato ; auriculis elongatis nu-

diusculis ; caudd corpore sublongiore, pilis rigidis brevibus incum-

bentibus vestitd : notao griseo ; gastrao pallido ; fascid genarum,

cauddque pro maximd parte, albis, hdc ad apicem nigrd.

Long. tot. a rostro ad caudse apicem 5 ped. 4 poll. ; capitis, 6 poll. ;

auricula, 4; tarsi postici, ad unguis longioris apicem, 10j-; caudce,

2 ped. 6 poll.
In a Note from Sir Edward Parry, which was read, it is stated

that the animal in question is known to the natives in the neighbour-
hood of Port Stephens (lat. 32° S.) by the name of Wollaroo. This

individual had been in his possession in New South Wales for two

years previously to his embarkation for England, and was allowed to

range about at perfect liberty. It set out every night after dusk
into the bush to feed, returning generally about two o'clock in the

morning. In addition to what it obtained on these excursions, it

ate meat, bread, vegetables, &c. Occasionally, but rarely, it ven-

tured out in the daytime to a considerable distance, in which case

it would sometimes be chased back by strange dogs : these, how-

ever, it always outstripped by its superior swiftness, until it placed
itself under the protection of the dogs of the house. It died, from

the effects of an accident, almost immediately after its arrival in

England.
Detailed Notes of its dissection by Mr. Owen were read. The

structure of its principal viscera corresponds in general with that of

the same organs in the greater Kangaroo, but there are some dif-

ferences observable in the anatomy of the two species. The pucker-

ing of the stomach, which is occasioned in Macr. major by three

longitudinal bands, one extending on each side from the oesophagus

along the lesser curvature, and the third passing along the line from,

which the great epiploon is continued to the spleen and transverse

colon, depends in Macr. Parryi on the lateral bands alone, there

being no mesial one. The different segments of the intestinal canal

bear the same relative proportion to each other in both species ;
but

the length of the several segments, and consequently of the whole

canal, is less as compared with that of the body in Parry's than in

the greater Kangaroo,—a fact which is in direct accordance with the

more mixed nature of the food in the former. The spleen in Macr.

Parryi was deeply notched at its free trenchant margin ; in Macr. ma-

jor it appears to be always entire. The mesial cul- de-sac of the vagina
did not extend quite so far down in Macr. Parryi, as it does in the

better-known species.
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In the stomach were found two hair-balls of an oval shape, not

rounded as they generally are in the Ruminants, which are most
obnoxious to these formations. One of them was 3, and the

other 2 inches in the long diameter. They were entirely com-

posed of the hairs of the animal, matted together and agglutinated

by the mucus of the stomach. Mr. Owen remarks on the interest

which attaches to this resemblance to the Ruminating tribes, to

which the Kangaroos make so near an approach in the complexity
and magnitude of the stomach, and the simplicity of the cacum and
colon. He states that he has " more than once observed the act of

rumination in the Kangaroos preserved in the Vivarium of the So-

ciety. It does not take place while they are recumbent, but when

they are erect upon the tripod of the hinder legs and tail. The ab-

dominal muscles are in violent action for a few minutes ; the head is

a little depressed ; and then the cud is chewed by a quick rotatory
motion of the jaws. This act was more commonly noticed after

physic had been given to the animals, which we may suppose to have

interrupted the healthy digestive processes : it by no means takes

place with the same frequency and regularity as in the true Rumi-
nants."

January 13, 1835.—A specimen was exhibited of the brush-tailed

Kangaroo, Macropus penicillatus, Gray, which had recently been pre-
sented to the Society by Captain Sir W. Edward Parry. Mr. Bennett
called the attention of the Meeting to its peculiarities, and remarked
on the great hairiness of the tail, and especially on its want of robust-

ness at the base, as indicating probably the type of a new genus, to

be removed from among the Macropi on account of the diminished

power of an organ which is so exceedingly strong among the typical

Kangaroos as to execute, during the act of slow progression and while

resting, the office of a third leg. In connexion with this peculiarity
of tail, Mr. Bennett pointed out also a difference in the form of the

third, or extreme lateral, incisor, as compared with the corresponding
tooth in Macr. major, Shaw ; crania of the two animals being exhi-

bited for that purpose. The third incisor in Macr. penicillatus is

bilobed, and approaches somewhat to the character of the corre-

sponding tooth in Macr. Parry i, Benn.
A note by Sir W. Edward Parry, which accompanied the specimen,

was read. The animal appears to be procurable with difficulty, as

this individual was " the only one of the kind ever seen by Sir E.

Parry. It was shot among rocks near Liverpool Plains, New South
Wales. As several of the same kind were seen together on more
than one occasion, they appear to be gregarious. They seemed to

prefer the neighbourhood of rocky ground, in which they had holes,

to which, when hunted, they retreated. The first intimation re-

ceived of these animals by Mr. Hall was, that monkeys were to be
seen in a particular situation : and the manner in which they jumped
about, when he first approached a number of them, left the same im-

pression on his mind. They were so wild that he found it impossi-
ble, on his first attempt, to obtain a specimen ; and one which he
had wounded escaped into its hole. Some months afterwards, how-

K2
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ever, after remaining on the spot a whole night for the purpose, he
succeeded in killing one towards daylight, which is the specimen now
presented to the Society."

Mr. George Bennett stated that while in New South Wales he had
heard of an animal called Gdnar by the natives, and found about the

Beran Plains, which was described to him as in some degree resem-

bling a Kangaroo, but differing from it in having a bushy tail, and
in the form of the head, which was stated to resemble that of the

Hare. He suggested the probability that the Gunar and the brush"

tailed Kangaroo might be specifically identical.

Extracts were read from a Letter addressed to the Secretary by
M. Lesson, For. Memb. Z.S., and dated Rochefort, December 29,

1834. It was accompanied by the subjoined table of a distribution

of the families of the Acalepha, Cuv., proposed by the writer.

ACALEPHA.
I. Without a central solid axis.

A. Body simple, entire.

1. Symmetrical, terminated at

each pole by an opening. 1. BeroidejE.

2. Non-symmetrical: the upper
pole disciform or umbrella-

shaped, imperforate. 2. Medusa.
B. Body multiple or aggregated.

a. Homogeneous.
3. Composed of two pieces ad-

hering together, and capable
of separation from each other. 3. Diphydes.

4 . Composed ofnumerous pieces

aggregated together. 4. Polytoma.
b. Heterogeneous.

5. Animal furnished with ap-

pendages of different kinds.
* Vesicle small, regular, placed at

the summit of a kind of stalk fur-

nished with lateral ampullce and
terminal suckers. 5. Physsophuj^e.

** Vesicle large, irregular, with-

out stalk or ampullce, but having
terminal suckers and cirriferous

processes. 6. Physalia.
II. With a central cartilaginous axis.

6. Body simple, with suckers

and lateral tentacula.

a. Body irregularly oblong, with a

vertical lamina on its upper sur-

face. 7i VeLELLjE.

b. Body discoid, flat above. 8. Porpit^e.

A letter was read, addressed to the Secretary by B. H. Hodgson,
Esq., Corr. Memb. Z.S., and dated Nepal, February 25, 1834. It
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gave a systematic and technical account of the Chiru Antelope, Anti-

lope Hodgsonii, Abel, in conformity with the latest and most complete
information possessed by the writer, and communicated by him to

the Society at its Meeting on July 22, 1834.

ASTRONOMICAL SOCIETY.
March 13.—The following communications were read :

I. Catalogue of 76 stars. By R. Snow, Esq.
This catalogue is an experiment towards determining how nearly

the results of a small transit may be brought to accord with those of

large observatories. The instruments employed were a 20-inch transit,

on a cast-iron stand and a brickwork pier, and a sidereal chronome-
ter beating half-seconds. When seven wires were not used (which
was generally the case) those employed were reduced individually to

the mean of the seven by a subsidiary table obtained from 1 transits

of Polaris, and 20 of h Urste Minoris.

Mr. Snow enters into the detail of his method of observing, and
the results are as follow. Of the 76 stars, 67 are in the Greenwich

catalogue of 1 1 12 stars, of which 5 absolutely agree with the Green-
wich observations, 41 differ by less than s

, 1, 17 by more than s
, 1

and less than S
,2, and 4 by more than S

,2 j
the greatest difference

being
S
,26. The plus and minus errors are equally divided, the sum

of 3 1 of the first being 2 3
,95, and of 3 1 of the second, 3S

,03 ; giving,

when signs of errors are taken into account, — S
,0012 as the mean

difference of the two catalogues.
II. Immersion of £ Libra, July 15, 1834,— of e Capricorni, Sep-

tember 17, 1834,—and of p Arietis, February 4, 1835, observed at

Ashurst. By R. Snow, Esq,
Hi. Opposition of Vesta, in November 1834, observed at Edin-

burgh. By Mr. Henderson.

IV. Opposition of Jupiter, in November 1834, observed at Edin-

burgh- By Mr. Henderson.

V. Inferior conjunction of Venus, in December 1834, observed at

Edinburgh- By Mr. Henderson.

VI. Opposition of Mars, in January 1835, observed at Edinburgh.

By Mr. Henderson.

VII. Observations by the Transit and Mural Circle of Mars and

stars in his parallel, made at Paramatta, from October to December

1832 Bv M'« Dunlop. Communicated by Sir Thomas Brisbane.

VIII. Observed Right Ascensions and South Polar Distances of

Vesta and stars in her parallel, with the transits of the stars on which

the right ascensions depend j
observed at Paramatta, in July 1833.

By Mr. Dunlop. Communicated by Sir Thomas Brisbane.

IX Observations of a Comet in 1833, and of another in 1834,

observed at Paramatta by Mr. Dunlop ;
with Remarks by Mr. Hen-

derson, in a letter to Sir Thomas Brisbane. Communicated by Sir

Thomas Brisbane.

The comet of 1833 was very small, and was observed from Sep-

tember 30 to October 16. That of 1834 was observed from March
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21 to April 14. On the latter, Mr. Dunlop remarks, (March 21,)
that it resembled a small bright nebula, about l£' diameter, with a

very faint stream of light proceeding from the head, at intervals, ex-

ceedingly rare, and of a very pale bluish colour, remarkably different

from that of the head. The first was observed with a parallel wire-

and the second with a ring-micrometer.
The places of the comets, according to Mr. Henderson, are given

in the Monthly Notices.

X. Observed Transits of the Moon and Moon -culminating Stars

over the meridian of Edinburgh Observatory, in January and Feb-

ruary 1835.

XI. Transits of the Moon with Moon -culminating Stars, observed

at Cambridge Observatory in the months of January and February,
1835.

PROCEEDINGS AT THE FRIDAY-EVENING MEETINGS OF THE
ROYAL INSTITUTION OF GREAT BRITAIN.

[Continued from vol. vi. p. 394.]

May 1.—Dr. Lardner on Halley's comet, and its reappearance in

the autumn of this year.

May 8.— Professor Whcatstone on the construction and uses of

speaking machines.

May 15.—Mr. Faraday on the condition and use of the tympanum
of the ear.

May 22.—Mr. Brockedon on the storms which occurred on the

Alps in August 1834.

May 29.—Mr. Davidson on Thebes.

June 5.—Mr. Cowper on engraving, carving, and sculpturing by
machinery.

June 1 2.—Mr. Wilkinson on the manufacture and force of gun-
powder.—Conclusion of the season.

CAMBRIDGE PHILOSOPHICAL SOCIETY, LENT TERM, 1835.
[Continued from vol. vi. p. 3.96.]

Monday (May 4th), the Rev. G. Peacock, the Treasurer, in the

Chair, rrof. Airy gave an account of recent results obtained at the

Observatory j namely, 1st. That the discrepancy of the observations
of the obliquity of the ecliptic at the summer and winter solstices

formerly noticed, had disappeared on using the refraction correspond-
ing to a new barometer which stands 1-1 Oth of an inch higher than
the one formerly used. 2nd. That the mass ofJupiter, as determined

by observations of the 4th satellite in 1834, is almost exactly the

same as that obtained in 1832 and 1833, namely, 1-1 048th of the

sun's mass. 3rdly. That the time of rotation of Jupiter, as determined

by a spot, is 9U 55m 21 s
: the spot from which this determination

was obtained made 225 revolutions in 93 days.
Afterwards Mr. Whewell gave an account of the results of his ex-

amination of the tide observations made last June at the stations of

the coast-guard service.

Monday evening (May 18th), Prof. Airy, V.P. in the chair. A paper
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by Mr. A. Smith, of Trinity College, was read, containing a simple
method of performing the eliminations by which we may obtain Fres-

nel's equation to the wave surface in biaxal crystals, according to the

undulatory theory of light. Mr. Whewell read a letter from Prof.

Schumacher in which it was stated that Messrs. Bier and Modler

have, by observations of two remarkable spots during several months,
fixed the time of Jupiter's revolution at 9 h 55m 26£

s
being a lon-

ger time by 5^ s. than that mentioned by Prof. Airy at the last meet-

ing, as the result of his observations. It was also stated that M.
Bessel had observed a long series of elongations of Jupiter's satellites,

and that these give the mass of Jupiter nearly identical with that ob-

tained by Prof. Airy. Mr. W. M. Fisher made further observations in

confirmation of the views explained in his former communication re-

specting Tubercles.

Monday evening (June 18th), Dr. Clark, V.P. in the chair. Mr.
Willis gave an account, illustrated by models, of the progress of ar-

chitectural art in the vaulting of churches in the middle ages. He
observed that the Romans had devised arrangements by which paral-

lelograms of unequal sides could be covered with vaults, as, for in-

stance, in the baths of Diocletian. In this case we have parts cor-

responding to the side aisles, buttresses, and clerestory windows of

the churches of later times. But a great revolution took place in the

decorative construction of such vaults when, instead of resting on
their supports as a solid mass, the ribs alone were multiplied to re-

ceive the increased number of members of the vaulting and of the

pier arches, so as to form clustered piers. Differences were noticed

between the treatment of such piers in England and in other

countries.

IX. Intelligence and Miscellaneous Articles,

BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE I

MEETING AT DUBLIN IN AUGUST NEXT.

rTIHE next Meeting of the British Association for the Ad-
JL vancement of Science will take place in Dublin, and will occupy
the week, commencing on Monday, August 10th. It is anticipated that

this meeting will present as many objects of interest to the friends

and cultivators of science, and will be as numerously attended as those

which have been held in previous years at Oxford, Cambridge, and

Edinburgh.
The following is extracted from the circular addressed to the mem-

bers by Dr. Hamilton and the Rev. H. Lloyd, Secretaries for Dublin.
"
Dublin, July 1st, 1835.—It is requested that Members who may

have any papers, or other communications, to lay before the Associa-

tion, will state, before the end of July, their general nature and pro-
bable extent, in letters addressed as follows :

To the Provisional Secretary of the [Mathematical or Chemi-
cal, or other] Section, Royal Irish Academy, Dublin.

Unless this precaution be attended to, great inconvenience must arise,



72 Intelligence and Miscellaneous Articles.^
and valuable papers may be rejected at the last, through confusion

and press of business.
"

It is also very desirable that the gentlemen who propose to attend

should signify their intention early, to the nearest local Treasurer, or

to one of the Secretaries for Dublin.
" Information for members, on their arrival, will be given at the

Examination Hall of Trinity College, at which place there will be an

attendance of proper persons for that purpose during the week of

the Meeting and the preceding week.
" The following persons are entitled to be Members of the Associa-

tion on paying the annual subscription of 1 /., or 5/., which is the com-

position in lieu of annual payments.
"

1 . Fellows and members of chartered societies in the British Em-

pire, publishing Transactions. 2. Office-bearers, and members of

the councils or managing committees of Philosophical Institutions.

3. Members of any Philosophical Institution recommended by its

council or managing committee.
" Other members are also elected by the general committee of the

Association, or in the interval of the Meetings by the Council."

ON THE FREQUENT DEFICIENCY OF THE UNGUEAL PHALANX
IN THE HALLUX OF THE ORANG OUTANG.

In the first portion of the Memoir of the late Sir T. Stamford

Raffles, the publication of which was commenced, some years
since, in the Zoological Journal, an intention is expressed (Zool.
Journ., vol. iii. p. 41 note,) of noticing, in the sequel, the history of

the animal or animals to which the names of Orang Outang and

Pongo had been applied by naturalists. In pursuance of this inten-

tion (which I designed to fulfill when reciting the contributions to

Zoological science of that lamented statesman and philosopher, who
had himself called attention to the subject by a remark in his Cata-

logue of a Zoological collection formed in Sumatra), I examined
some of the relations of naturalists and travellers respecting the

Orang Outang and its affinities, collected references to others, and

entered, to a certain extent, into the discussion of the results de-

rivable from them. The Memoir itself, however, having been after-

wards discontinued, the materials thus prepared, like the sketch of

the history of the Papuans, (but which I have since inserted in Lond.
and Edinb. Phil. Mag., vol. i. p. 466,) and notices of other subjects
also connected with the natural history of the Indian Archipelago,
have remained unpublished in my possession.

My attention has been recalled to this subject, after the lapse of

nearly seven years, by Mr. Owen's recent investigation of the com-

parative osteology of the Orang Outang and Chimpanzee, towards
the further prosecution of which, in relation particularly to certain

points
in the natural history of the former species of Simla, I have

had the pleasure of supplying Mr. Owen with some references.

In the abstract of Mr. Owen's paper given in our last Number
(and in the Proceedings of the Zoological Society, No. xxvii.), it is

remarked that " The peculiarity of the structure of the hallux first
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noticed by Camper, in seven out of eight Orangs observed by him,
viz. its possessing no ungueal phalanx, and consequently no nail,

loses much of its importance as a specific character from the fact

that the individual dissected at the Society's Museum a few years
since had very perfect, but small, black nails, and two phalanges,
and that the same number ofphalanges exist in the natural skeleton

of Lord Amherst's Orang in the Museum of the College of Sur-

geons." (Lond. and Edinb. Phil. Mag. vol. vi. p. 466—467).

During my search for the references which Mr.Owen had requested,
I found that, from a comparison ofthe various statements then extant

respecting the absence or presence of the nail of the hallux in spe-
cimens of the Orang, 1 had arrived, in 1828, at the conclusion, that its

deficiency was not connected wiih any distinction of species among
the more anthropoid Simite. As this particular subject has again
been brought under the attention of zoologists by Mr. Owen's in-

quiries, it seems proper now to make public, as follows, the remarks

upon it which J originally drew up, exactly as they were prepared
for insertion in the Memoir of Sir Stamford Raffles. They were in-

tended, I may add, to form a note, to be attached to a synopsis of

the additions to Zoology contained in Sir Stamford's "
Descriptive

Catalogue of a Zoological Collection made in the Island of Sumatra
and its vicinity," which was published, in 1821, in the Transactions

of the Linnean Society.
" Sir Stamford states, when describing the Sumatran Simi<e,[mthe

Catalogue just referred to, Trans. Linn. Soc, vol. xiii. p. 241,] that

in a living specimen of the Orang Outang, Simia Satyrus, Linn., sent

from Borneo to the Menagerie at Calcutta in 1819, the nail of the

thumb was wanting on the * hind-feet.' The present imperfect
and confused state of the information possessed by naturalists re-

specting the animal or animals to which the names ofOrang Outang
and Pongo have been applied, renders it interesting to note this

circumstance, since the specimen sent to Calcutta has, no doubt,
been preserved for future examination. Camper and Linnaeus, it

will be remembered, regarded this deficiency of the thumb-nails in

the hinder hands as a general character of the Orang Outangs, the

truth of which statement, however, has been denied by Cuvier,

(Regne Animal, tome i. [edit. 1817] p. 103 [edit. 1829, p. 88])."
" In an article on the Orang Outang of Borneo, by Mr. J. Grant,

just published [July, 1828] in No. xvii. of the Edinburgh Journal of

Science, we are informed that the great toes (hinder thumbs) of the

Sumatran animal so called, described by the late Dr. Abel, have
well-defined nails, resembling in shape and size those on the other
* toes' (hinder fingers). In the Pongo or Orang Outang of Borneo
described by Wurmb, as appears from the same article,

* the nails

of the great toes' were much smaller and shorter than the rest. In
the hinder hands of an Orang Outang, brought from Borneo a few

years since, which are deposited in the collection of the Trinity-
House, Hull, and have lately been described by Dr. Harwood, * the
thumbs are each destitute of a nail, but they have a hardened pro-
tuberance in its place.' (See Trans. Linn. Soc, vol. xv. p. 472).

Third Series. Vol. 7. No. 37. July 1835. L
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Finally, the Bornean animal described by Mr. Grant, in the article

just quoted, possesses nails on the hinder thumbs ; while Mr. Mont-

gomerie, who had obtained this specimen from Borneo, states that it

is the only one he has observed to be possessed of the nail on the

great toe ; but * that this is the only particular in which he dif-

fers in the slightest degree' from the other Bornean Orang Outangs
which he has seen, amounting in number, as appears in the sequel,
to at least ten or twelve.

«« Whether two or more species of Simia have been confounded

together under the appellations of Orang Outang and Pongo, or

whether the discrepancies in the accounts of naturalists have arisen

from the examination of individuals of different ages, it would be

premature to attempt to decide. But the legitimate inference from

the facts above stated appears to be, that at all events the want of

the hinder thumb-nails is a deficiency of frequent occurrence in

the animal or animals in question, unconnected with any important
variations in external character or in organization, and unconnected,

therefore, with specific distinctions."

I shall not again enter upon the consideration of the subject, further

than to observe, that the cursory review which I have thus been led to

take of it, at the present time, induces me to modify the opinion which

I formerly entertained, as expressedin theconcludingparagraphofthe
above note. Since it appears by uniting the statements of Camper,

(Phil. Trans, vol. Ixix. p. 145, 146,) Mr. Owen, and Dr. Jeffries, (Phil.

Mag., vol. Ixvii. p. 182,) with those which I had originally examined,
that out of26 or 28 individuals of the animal in question, 18 or 20were

deficient in the nail of the hallux, there seems reason to regard it as

a distinction of some importance, though still not amounting to a

specific character. With reference also to Mr. Owen's idea that

certain characters are indicative of varieties of the Orang inhabiting
distinct localities, I may remark that it would seem from the various

statements which have been cited, that all the individuals so cha-

racterized have been obtained from Borneo, although that island

has also furnished a few others exhibiting the normal structure;

among 23 or 25 individuals from that locality 18 or 20 not possess-

ing the nail of the hallux. If anything further can be deduced
from the facts now before us, it is the probability that there exist

in Borneo two varieties of the Orang Outang, one of them having
the normal, and the other the said abnormal structure of the hallux.

Should this prove to be the fact, it will remain to be determined

whether the former Bornean variety is not identical with the

Sumatran ; and whether the varieties thus characterized are also

distinguished by any peculiarities of the cranium, such as those

which have been detected by Mr. Owen on comparing two different

skulls of the Pongo, or adult Orang Outang of Borneo.
London Institution, June 23, 1835. E. W. B.

ON OIL OF CINNAMON, &C.
MM. Dumas and Peligot observe that there occur in commerce

several varieties of cinnamon and two of the oil, which are easily
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distinguished. That which comes from China is of a reddish brown

colour, and its smell is disagreeable. The oil from Ceylon is sugary,
and has a sweet smell $ it is better than the former.

Not being able to rely upon the oil of cinnamon procured in com-

merce, MM. Dumas and Peligot prepared it by distilling it from the

bark. In order to obtain the pure oil, the bark must be bruised, and
left twelve hours digesting in a saturated solution of salt, and then

subjected to rapid distillation over a naked fire. The water is milky,
and allows the oil to deposit ;

and the water suffered to remain in

contact with the air becomes filled with lamellar and acicular crystals.
When oil of cinnamon is treated with concentrated nitric acid, it

almost immediately concretes, and forms a true crystallized salt, in

which the oil serves as a base. This characteristic phenomenon is

very imperfectly produced in the oil of commerce from China and

Ceylon, requiring front eight to twelve hours for producing the effect ;

and while the pure oil is converted into a hard, friable, colourless,

crystalline mass, the oils of commerce always give a butyraceous pro-
duct, the crystals of which are evidently mixed with a deep-coloured

oleaginous substance, the nature of which is unknown. Oil of cin-

namon combines with dry gaseous muriatic acid. The purest be-

comes of a deep green tint
5

it forms a crystallizable product with

ammonia, unchangeable when exposed to the air.

Oxygen gas is rapidly absorbed by oil of cinnamon, especially when
it is humid ; it forms in this way a new acid, which the authors call

cinnarnonic acid
;

it appears to be similar to that produced in old oil

of cinnamon, or in cinnamon water exposed to the air.

When oil of cinnamon is treated with hot nitric acid, a strong smell

of bitter almonds is produced, and when the action of the acid is over, a

great quantity of benzoic acid is found in the residue. If oil of cinna-

mon is boiled with a solution of chloride of lime, there is also found a

quantity of benzoic acid, or rather of benzoate of lime. The action

of chlorine on this oil presents some phenomena of great interest
-,

the chlorine acts at first in forming a chloride of benzoyle ; but when
its action, aided by heat, is over, a very stable crystalline compound
is procured, in constitution approximating to a chlorate.

Oil of cinnamon appears as a substance which acts the part of a
base. It combines with acids ; and MM. Dumas and Peligot do not

think that the action of ammonia upon it is of such a nature as to

modify the conclusions drawn from the action of acids. The oil pre-

pared as above gave bv analysis :

C" ...' 1377-3 82-1

H 16 1000 5-9

O * 2000 12-0

1677*3 1000
Journal de Chimie Medicale, June 1, p. 217.

ATOMIC WEIGHT OF ALUMINUM.

In Silliman's Journal for January last is a paper by Mr. Mather,
L2
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Instructor of Mineralogy, &c, on w Chloride of Aluminium and its

Analysis." This paper extends over nearly twelve octavo pages, and

is one of the most perfect specimens of the lengthy ever inflicted on

the chemical world • about 2000 figures and symbols are employed,
and the results are commonly carried out to eight decimal places.
The conclusions arrived at are, that the atomic weight of alu-

minum, according to the experiments detailed, is 087920118, or

1*31880177, accordingly as we consider alumina a proto- or sesqui-

oxide; and that the hvdrated chloride of aluminum is composed of

Chlorine 1 atom = 2.V52

Aluminum 1 atom = 6 40
Water 10 atoms = 68-08

100-00

ON VEINS OF CRYSTALLIZED CARBONATE OF LIME IN FOSSIL

WOOD. BY EDWARD CHARLESWORTH, ESQ.
To the Editors of the Philosophical Magazine and Journal of Science.

Gentlemen,
In the examination of some English specimens of fossil wood, from

several different localities, my attention has been drawn to a circum-

stance which I do not remember to have seen noticed, although I

think it can hardly have escaped the observation of others
j

I allude

to regularly formed veins of crystallized carbonate of lime, which in-

tersect the wood in a transverse direction, completely separating it

into a number of unequal lengths, and that without producing the

slightest displacement or alteration in the position of those fibres

which are immediately in contact with the intersecting substance.

My observation was first directed to this fact in some of the petrified
wood so frequently picked up on the Norfolk coast, and to which a

comparatively recent date is generally assigned : I believe, however,
that the most frequent instances occur in the secondary formations.

A short time since a dealer brought me from Maidstone a block of

greensand containing a beautiful piece of dicotyledonous wood, which

illustrates in a very interesting manner the circumstance in question.
The specimen is about eight inches long, and is intersected by five or

six bands of carbonate of lime, which pass entirely through it, and
are then attached to the walls of the surrounding cavity. These trans-

verse veins are again crossed by longitudinal ones, so that a number
of cells are formed, presenting an appearance similar to that which is

constantly seen in the nodules of limestone from the London and

Kimmeridge clays, generally known by the name of Septaria.
The portions of wood thus inclosed do not appear to have suffered

any derangement of structure, the continuity of the fibres being simply

interrupted by the extraneous substance. 1 am certainly inclined to

think that this effect was produced during the progress of petrifaction,
and that it is not the result of previous or subsequent infiltration.

As any facts connected with that process are interesting, I am in-

duced to bring these few remarks before your notice, thinking that they
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may perhaps lead to a further investigation of the subject. I ought
perhaps to remark that in those specimens where the circumstance
above mentioned has taken place, carbonate of lime is, in all proba-
bility, the principal lapidifying agent.

I have observed something similar, but not so distinctly shown, in

wood that has become completely silicitied.

I remain, Gentlemen, yours, &c.

Guy's Hospital, March 23, 1835. Edward Charlesworth.

phenomenon resembling the mirage, seen in the
regent's park.

To the Editors ofthe Philosophical Magazine and Journal.

Gentlemkn,
Perhaps the following occurrence is not so frequently observed in

England as to make a notice of it unworthy of publication in your
Magazine.

Upon walking along the newly constructed promenade in the Re-

gent's Park, ascending the first hill from the Zoological Gardens, as

soon as the eye is raised a little above the level of the highest part,
the appearance of a sheet of water crossing the path between this hill

and the next elevation is visible, with the reversed images of distant

persons and objects reflected in it. Of course this phenomenon is

most conspicuous on a very warm day : it reminds the spectator of

similar occurrences in sandy deserts.

Camden Town, June 23, 1835. I am, &c. J. De C. Sowerby.

experiments to ascertain the existence of lead in

the atmosphere of a white-lead manufactory. by
mr. arthur dunn.

To the Editors of the Philosophical Magazine and Journal of Science.

Gentlemen,

Having witnessed at my manufactory the frightful effects of white-

lead on the workmen employed, I was anxious to determine if it was

possible for lead to exist in the atmosphere, and through that medium
be absorbed into the system by the action of the lungs. For this

purpose I made the following experiment, which certainly is impor-
tant to the manufacturer, as it points out a serious evil to be guarded

against. I shall now merely confine myself to the results obtained,

and leave to some of your more scientific friends any theoretical rea-

soning or practical hints the experiment may suggest, provided you
consider it worthy to occupy a space in your valuable Magazine, and

remain, Gentlemen, yours, &c.

Chemical Works City .Road, Arthur Dunn.
January 19th, 1835.

An evaporating dish, containing about 28 lbs. of moist carbonate of

lead, was placed in a sand-bath, and heated to about the same tem-

perature as the drying stove commonly used, never exceeding 150°

Fahr. : over this was fixed, at the distance of from eight to twelve



78 Intelligence and Miscellaneous Articles.re

inches, a pair ofcommon bellows, with a glass tube attached to the pipe,
which pipe was introduced into a green glass bottle containing 12
ounces of distilled water, acidulated with 2 drachms of nitric acid. The

apparatus being thus arranged, the bellows were set in action, by which
means the atmosphere, loaded with the moisture from the lead, was
made to pass in a continued current through the liquid : this was con-
tinued for six hours. The whole was then transferred into a platina
dish and evaporated to perfect dryness. The residue was dissolved

in one ounce of distilled water with two drops of nitric acid to insure

the solution of the lead should any be present. A current of sulphu-
retted hydrogen was next passed through the solution, which immedi-

ately gave a minute dark precipitate ; this being collected on a filter

and washed, was transferred to a watch-glass, and treated in the usual

manner with nitric acid to decompose the sulphuret, which gave on
the application of hydriodate of potash the most unequivocal proof of
the presence of lead.

Another experiment was conducted at the same time with similar

vessels in the same room, but the current of air was not passed through
the liquid. This on the application of sulphuretted hydrogen gave not
the least indication of lead, but, on evaporating the whole to dryness
and treating the residue in the manner before described with hydrio-
date of potash, the slightest possible trace of the yellow iodide of lead

was perceptible. The nitric acid and distilled water were separately
tested with great care, but were found perfectly free from lead, so that

no doubt the trace of lead must have been absorbed from the atmo-

sphere,as the bottle containing it stood beside the one through which
the current of air was passed. I ought to have mentioned before that

the temperature of the laboratory during the experiment was from
70° to 80° Fahr.,and that the door was kept closely shut that the air

might be loaded as much as possible with the vapour.

DECOMPOSITION OF CYANURET OF MERCURY BY IRON.
A question having arisen as to the propriety of heating prussian

blue and peroxide of mercury in an iron vessel for preparing cyanuret
of mercury, on account of the supposed decomposition of the salt by
the iron, M. Guibourt, in order to decide the question, dissolved some

cyanuret of mercury in distilled water, and placed a plate of iron in

the solution. In a few hours spots of oxide appeared on the iron,

and the solution when agitated had an ochreous tint. The next day
the oxidation of the iron had made great progress, and the liquor had

acquired a sensible odour of hydrocyanic acid. The action continued

during four days : the iron was then almost entirely oxidized on the

surface, corroded in several spots, which had a bluish black colour,

indicating the formation of prussian blue. The liquor had a strong
smell of hydrocyanic acid, and contained much iron in suspension ;

and at the lower part of the plate of iron, and the bottom of the

bottle, globules of mercury were observed in considerable quantity.
The liquor was shaken and thrown upon a filter : the globules re-

mained at the bottom of the bottle
j
the oxide of iron was retained by

the filter, and the colourless liquor passed through it. It did not act
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upon syrup of violets
j potash did not evolve any ammonia from

it, and on being evaporated to dryness a considerable quantity
of cyanuret of mercury remained undecomposed. The ochre-

ous matter remaining on the filter was treated with water aci-

dulated with muriatic acid ; the peroxide of iron having been dissolved

in this manner, there remained an insoluble matter of a dark greenish
blue colour, which was a mixture of prussian blue and very finely di-

vided mercury. It results from this experiment, that when iron is

left in contact with a solution of cyanuret of mercury, water is de-

composed j its oxygen combines with the iron, and its hydrogen with
the cyanogen, while the mercury is reduced to the metallic state.

This action, however, as Scheele has remarked, is slow, but it is in-

stantaneous if a little sulphuric acid be added.

Although an earthen vessel is, in the opinion of M. Guibourt, pre-
ferable to an iron one in preparing the cyanuret of mercury, yet it

may be made in the latter without any great inconvenience, on
account of the crust of oxide with which iron vessels are commonly
covered when used in laboratories.—Journal de Chimie Me'dicatey

April 1835.

SULPHURET OF ZINC AND IRON.
M. Bouis of Perpignan has analysed a double sulphuret of zinc and

iron which occurs at Cabrera on the right of the road from Aries k

Prats to Mello. This sulphuret has a brown colour ; its fresh frac-

ture is scaly, with small interlacing laminae of a brownish grey me-
tallic lustre. Its specific gravity varied from 3*2 to 3*6 when cellular,
and was 3*85 when compact. Its powder was brown, effervesced

slightly with an hepatic odour when put into diluted sulphuric acid.

It yielded by analysis :

Sulphuret of zinc 6700
Sulphuret of iron 19*86

Oxide of zinc 0*16

Peroxide of iron 4*00

Silica 4-00

Water and carbonic acid . . 4*20

Loss 0*78

100-00

The pure mineral is therefore composed of

3 atoms of sulphuret of zinc 77045
1 atom of sulphuret of iron 22955

lOO'OOO

Ibid.

Scientific Boohs nearly readyfor Publication.

The Second Edition of the First and Second Reports of the British

Association for the Advancement of Science.

Transactions of the Linnaean Society, Vol. XVII. Part ii.
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X. Observations on the Crag-formation and its Organic Re-

mains; with a View to establish a Division of the Tertiary
Strata overlying the London Clay in Suffolk, By Edward
Charlesworth, Esq.*

A KNOWLEDGE of the comparative distribution of or-
-**-

ganic remains throughout the various strata of the globe,
a close attention to the different circumstances under which
such remains have been deposited, and an intimate acquaint-
ance with the resemblance borne by them to existing genera
and species, are points now generally regarded as being of the

highest importance in connexion with geological deductions.

I shall not, therefore, deem any apology necessary for offering
the following observations in reference to a subject which,

though affording ample scope for more extended investigation,
has till within a late period been very generally neglected.

It is not a little singular that while the tertiary formations

of Great Britain and the Continent have recently excited so

large a share of attention, a portion of our own island, occu-

pied by so interesting a deposit as the Crag, should have re-

mained comparatively unexplored.
With the exception of one or two notices in the Geological

Transactions, we had little correct information on the subject
till the appearance of Mr. R. C. Taylor's work on the Geo-

logy of Norfolk, in 1827, subsequently to which Mr. Samuel
Woodward published his Outlines of the Geology of the

* Communicated by the Author. This paper was read before the Geo-

logical Society, May 27, 1835.

Third Series. Vol. 7. No. 38. Aug. 1835. M
\t>
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same district. These works, however, refer particularly to

the crag of Norfolk, which it will be seen does not present

nearly so extensive a series of fossils, or perhaps such inter-

esting geological features, as the same formation in the ad-

joining county. I must also mention the observations made

by Mr. Lyell during a survey of the Norfolk and Suffolk

coasts in the summer of 1831, and which are so ably de-

tailed in his Principles of Geology.
The latest published account of the crag is in Professor Phil-

lips's Guide to Geology*, which I quote as illustrating the

notions commonly entertained respecting the character of this

formation.
" Crag-formation. Mineral character, — It resembles

almost exactly a shingle or pebble beach with layers of sand

and shells, being composed of pebbles of various sorts, rolled

and worn fish-teeth and bones ; a few bones of quadrupeds,
also worn

; many shells, sometimes worn, sometimes not ; parts
of Crustacea, Polypifers, &c. The whole has an ochraceous

aspect from the admixture of oxide of iron. In one situation

a coralline limestone of the same age occurs, and includes

several of the same shells."

This extract gives a very good idea of the appearances often

presented by the crag, and particularly by those portions
which have hitherto fallen under the inspection of geologists:
but there is a very important part of the formation to which
the description is by no means applicable, whether we regard
its general mineralogical characters, or the apparent circum-

stances under which its organic remains have been deposited.
The crag of Suffolk rests on a substratum of clay, which,

though often differing in character from the blue clay of Lon-
don and Hampshire, probably belongs to that formation, as

numerous teeth of fish and occasionally large Nautili are

found in itf.

The most favourable situation for viewing the crag as it

usually occurs is along the south-eastern coast of Essex and

Suffolk, where its bright sands, mixed with prodigious quan-
tities of worn and broken testaceous remains, are seen topping
the cliff; the beds varying in thickness from five to twenty
feet. Here the crag rests unconformably upon the London

clay, without any material alteration in its character or ap-

pearance. The continuity of the stratum is interrupted by

* A Guide to Geology, by John Phillips, F.R.S. &c. Second edition,

1835. p. 104.

T A splendid Nautilus, found beneath the crag, adorns the chimney-
piece ofa cottager by the fort at Walton. I have also seen several at

Walton-on-the-Naze in Essex.
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several estuaries, which having extended a few miles into the

interior, terminate at the junction of the crag with the com-
mon diluvium of the country. The banks of these estuaries

are generally low, or slope so gradually as not to furnish advan-

tageous sections of the district through which they pass. The

crag, however, is exposed in several places at a village called

Ramsholt, on the eastern bank of the Deben; and here an en-

tirely new feature presents itself.

Beneath the common stratum of shells and pebbles is a bed
of sand devoid of that peculiar deep tinge which so generally

accompanies the crag-formation : this bed is in contact with

the London clay, and contains a great assemblage of organic
remains; but these exhibit so novel a character, and the cir-

cumstances under which they were deposited were evidently
of so different a nature from those of the superior stratum, as

at once to strike the attention of the most casual observer.

My object in the present paper will be principally to establish

the following position :
—That the circumstances attending the

formation, and the difference in the organic remains of these

beds, indicate their having been deposited at distinct periods.
The term Red Crag may be appropriately applied to those

beds which constitute the upper and most extensive part of
the formation, while I propose to designate the lower as the

Coralline Crag, for reasons which will in the sequel appear
sufficiently obvious.

It is now some years since I first observed at Tattingstone,
a village situate on the western boundary of the crag, and be-

tween the rivers Orwell and Stour, that a quarry had been
worked to a greater depth than usual, when, instead of reach-

ing the London clay, a stratum had been exposed containing
several shells which were then new to me. Many of these had
the corresponding valves in contact, a circumstance of un-
usual occurrence ; and the deposit altogether presented an ap-
pearance differing in many respects from that ofany part ofthe

crag with which I had been previously acquainted. I subse-

quently met with the same shells, associated with similar pe-
culiarities of deposition, in Sudbourne Park, (the occasional

residence of the Marquis of Hertford,) about twenty miles

eastward of Tattingstone. It was not, however, until the dis-

covery of a corresponding stratum at Ramsholt, where the or-

ganic remains exceeded in number and excelled in preserva-
tion those of any other locality, that my attention was parti-

cularly drawn to the consideration of the subject.
The relative depth of the strata in the different localities

was as follows :

Tattingstone. Alluvium and gravel, 4- feet.

M2
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Horizontal layers of sand, with few shells, 15 feet.

Layers of sand with numerous shells, inclined at an angle
of about 45°, showing a beautiful illustration of false stratifi-

cation, 4 feet.

Coralline crag, 6 feet. This stratum had been exposed for

about seventy yards : in attempting to dig through it, I was

stopped by the appearance of water at the further depth of two

feet.

Ramsholt. Red crag, 4 feet. Coralline crag, 7 feet.

The two beds may be traced by the side of the Deben for

a considerable distance ; but owing to the quantity of brush-

wood and alluvial soil with which its banks are covered, their

position can only be advantageously seen in one spot, where

an excavation has been made.

Sudboume Park. Here the red crag is absent : the inferior

stratum has been extensively, though but superficially, quar-
ried, its greatest depth being about twelve feet.

The first striking peculiarity attending the coralline crag
in either of the above localities is its general uniformity of

character, having none of those variations in colour and stra-

tification which are so constantly met with in the upper beds.

Upon a closer examination we find it composed of siliceous

sand, with a large proportion of calcareous matter, sometimes

assuming a moist and slightly adhesive character, but never

blending with the dry loose soil of the accompanying strata,

a line of demarcation being always distinctly apparent*. We
see here none of those effects which are ascribed to the opera-
tion of tides and currents; there are no layers of sand alter-

nating with worn shells and pebbles: but the appearances are

those that would naturally be the result of a deposit going
forward during a tranquil state of the surrounding medium.
The remains of Testacea are extremely abundant, but furnish

no indications of having been subjected to the action of waves
on a pebbly shore : on the contrary, they are often little in-

ferior, in state of preservation, to those of the calcaire grossier.
Shells of the same species are often found so grouped together
that they could not possibly have been removed from their

original locality ; this is particularly the case with a large un-

described species of Balanus, occurring at Ramsholt some-
times in clusters of twenty or thirty. The moveable valves

still remaining in the interior of the shell. The following are

* The separation between the red and the coralline crag is as distinctly
evident as that between the crag and the London clay ; there is nothing like

a gradual transition from one to the other. This is an important fact, as it

either indicates an intermediate
period,

or a sudden change in the opera-
tion of those causes which were in action when the crag was deposited.
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among some of the most abundant genera : Pectunculus, Cy-
prma, Cytfierea, Astarte, Venericardia, Osirea, and Pecten.

In most instances these shells can be distinguished from those

of the red crag by a difference in their appearance, not de-

pending upon any peculiarity in the shells themselves, but

owing to the circumstance of their not having been subjected
to attrition, and to the soil in which they are imbedded con-

taining a smaller proportion of the oxide or hydrate of iron.

We might reasonably conclude that a deposit presenting
the appearances just described, would be more favourable for

the preservation of the organic remains peculiar to the crag
aera, than those parts of the formation which had previously
been explored, and we accordingly find that not only are the

shells generally in a more perfect condition, but that numerous

species abounding here have not been discovered in the su-

perincumbent strata. A far more important circumstance is

that many of the most common and characteristic shells of

the red crag have not been obtained from the coralline; in

illustration of which may be mentioned the total absence of

Buccina and Murices, two genera which, perhaps, of all others

are distributed in the greatest profusion throughout the whole
of the upper beds.

I cannot, however, proceed further, without alluding to the

very valuable information connected with the organic remains
of this stratum which I have received from Searles Wood,
Esq. (of Hasketon near Woodbridge), who by the most active

and persevering exertions has more than trebled the amount
of Testacea usually assigned to the crag; and his cabinet

exhibits so extensive a series of these fossils, as will probably
for a long period far exceed that of any other collector.

Having communicated to Mr. Wood my intention of draw-

ing up the present observations, he very kindly furnished me
with an account of his collection. The following is an extract

from a letter dated March 1835.
" With respect to the two distinct formations in Suffolk,

you will be able to point out how far you think they extend.

I have never observed the lower bed to the westward of the

river Deben : the locality you speak of at Tattingstone, I must
have overlooked. That there are two distinct beds in Suffolk,
is an observation that has long been made ; I have heard my
friend the Rev. G. R. Leathes speak of a distinct stratum of

shells and corals at Ramsholt, nearly twenty years ago, and
he then remarked how much they resembled those of the crag.
In the lower bed are found a few teeth of cartilaginous fish,

and some vertebrae of the spinous species. The more charac-

teristic shells of the crag 1 have not yet observed, but from
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the known habit of particular species congregating in distinct

localities, those portions of the stratum may have been de-

stroyed, in which these shells, perhaps, constituted the princi-

pal part of its organic remains.
" I am inclined to think the whole of the upper stratum has

been produced from the ruin of the lower. I herewith give

you a summary of my cabinet, as far as relates to the Testacea:

the classes Polypi, Radiaria, and Crustacea, of which nu-

merous remains are found, cannot at present be enumerated.

Many of the shells from the upper crag have long been

figured by Sowerby: I have collected 235 species; two thirds

of these are also met with in the lower. The following is the

joint production of the two strata ; and from the labour I have

bestowed upon the subject, unless some new localities be dis-

covered, I think the list will not for some years be much ex-

tended.

Annulata J 3^
Cirripeda 11 i

Conchifera 189 f
sPecies '

Mollusca 257j
"
Making a total of 450 species.

" The last number includes 50 species of minute cephalo-

podous mollusca of the order Foraminifera, D'Orbigny, which

exclusively belong to the lower stratum, and which I think

I am entitled to the claim of bringing into notice*/*

It appears by this statement that of 450 species collected

by Mr.Wood, about 80 are peculiar to the red crag, upwards
of 200 peculiar to the coralline, and the remaining 150 com-
mon to the two formations.

One or two writers in alluding to the crag have observed,
that it assumes a remarkable change in character at Aid-

borough, the eastern boundary of the formation. Mr. R. C.

Taylor particularly remarks this circumstance, describing this

part of the stratum as a " soft porous rock, mixed with in-

teresting varieties of corals and sponges." Aldborough, how-
ever, does not afford so favourable a field for the researches
of the geologist as Sudbourne and Orford, two parishes on
the estate of the Marquis of Hertford, and about six miles

from the former locality. Here the quarries are very nu-

merous, but, with the exception of that described in a former

part of this paper, they afford only a small proportion of tes-

* This discovery of the minute cephalopodous mollusca, by Mr.Wood,
is a most interesting one. Mr. Wetherell ofHighgate (whose extensive
and valuable collection of fossils is well known,) showed me several species
which he had procured from the London clay.
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taceous remains. The deficiency is, however, fully compen-
sated by the abundance of corals, many of which are extremely
beautiful, and distinct from recent species. These corals

sometimes occur in a loose sandy grit, from which they are

readily detached; but it frequently happens that the stratum

is almost wholly constituted by them, numerous species and

genera indiscriminately growing upon one another, the inter-

stices being filled with sand, dead portions of coral, commi-
nuted shells, and other extraneous substances, all of which
have become cemented together, occasionally forming a rock

sufficiently compact for the purposes of building. It is well

known that a process analogous to this is going forward in

the coral reefs of the present day, and to which also many
coralline limestones probably owe their origin.

It sometimes happens when the sides of a quarry have long
been exposed to the action of the rain, that the sand and other

extraneous matters are washed away, leaving the corals ex-

posed in a curious and beautiful manner.
From my examination of this part of the' crag, I think there

is every reason to conclude that it was formed under similar

circumstances, and is contemporaneous with that inferior

stratum which I have described as seen in other parts of the

county. Not only do many of the corals so characteristic of
the Orford beds abound in some parts of the stratum at Rams-
holt, but in both instances we have the same peculiarities in

the character of a deposition, associated with the presence
of certain shells and the absence of others. The excavations

in these two parishes are of frequent occurrence, but I have
not yet discovered even a fragment of the Fusus contrarius, or
a single specimen of Murex or Buccinum. In the absence of
all negative proofs, this correspondence in so striking a pecu-

liarity would have considerable weight in establishing some
relation between the different localities; but when we see that

the deposit in both instances differs from the rest of the

crag in having been entirely of subaqueous origin, and that

in both this change of character is accompanied by the same

peculiar Zoophytes and Testacea, we may fairly conclude that

even should the Ramsholt and Orford beds prove not to be

continuous, they are at least contemporaneous*.

* I have dwelt rather strongly upon the connexion between the crag of
Ramsholt and that of Orford and Sudbourne, because in the latter places
the inferior stratum is not hidden by the upper beds, and consequently af-

fords much greater facilities for its examination.
The division which I have made of the crag will tend very much to sim-

plify those variations which have been so frequently observed in its minera-

logical character. The upper beds almost invariably present the appear-
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An interesting circumstance connected with the organic

productions of the coralline crag, is the presence of a larger
number of the Echinidce than generally appear to have existed

during the formation of tertiary strata. I have not yet ascer-

tained the precise amount of species, but they include the fol-

lowing genera, Echinus, Cidaris*, Scutella, and Fibularia; the

last also occurs in the upper strata.

The teeth of fish are distributed in considerable abund-
ance throughout the greater part of the red crag in Suffolk :

most of them exactly resemble the teeth so frequently met
with in the London clay of the Isle of Sheppey and other

places, and which probably belong to fish allied to the genus

Squalus.
In the crag these teeth have undergone some peculiar che-

mical change, which has given them a dark colour, and ren-

dered them extremely hard ; they are generally much worn,
and exhibit a brilliant polish, which sometimes extends over

that portion formerly surrounded by the alveolar cavity.
Mr. Wood remarks, that he has found a few teeth of cartila-

ginous fish in the coralline crag : I have only seen two speci-
mens from it, but they had the enamel perfect, and presented
that delicate pearly lustre, shown by the teeth which occur in

the tertiary beds of Malta, and from which locality I should

certainly have supposed them to have been obtained, if I had
not been previously acquainted with their history.

It is usually considered that the remains of land animals

are more or less blended with the marine productions of the

crag. Flattened portions of bone of a very compact struc-

ture, highly polished by attrition, and having their specific

gravity much increased, are often picked up on those parts of

the coast where the crag has been exposedf: with this ex-

ception, the instances of Mammalian remains occurring in the

Suffolk beds are extremely rare.

ance described by Professor Phillips, while the deviations in the lower de-

pend upon the unequal distribution of shells and corals, either of which

predominating, occasions an alteration in the nature of the deposit.
Mr. Taylor says that in Essex the crag shells sometimes occur in

"
strong

blue clay." I think that he must have derived this idea from Smith, who
in his

* Strata Identified', uses precisely the same expression, probably con-

founding the crag with another formation.
• The occurrence of this genus is stated on the authority of Mr. Taylor,

who in describing some of the corals from the crag, mentions a Cidaris as

being attached to one of them. See Loudon's Magazine of Natural History
for 1830, page 274.

t These fragments have lost all character of the animal, or even parti-
cular bone, to which they belong. They may possibly be exterior portion*
of the femur of the elephant.
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Bones of elephants and other quadrupeds aye much more

frequently associated with the shells of the crag in Norfolk ;

but in that county the formation in many places exhibits such

irregularities, and is sometimes so mingled with immense ac-

cumulations of sand and gravel, that it becomes almost im-

possible to distinguish the specific crag deposit from the ac-

companying diluvial strata. At Cromer patches of crag are

seen covered by cliffs of such materials two hundred feet in

thickness; and in the neighbourhood of Norwich, beds of

shells were reached after boring through eighty or a hundred
feet of diluvium *.

To what extent, then, the remains of herbivorous animals

occasionally occurring in the crag may be considered con-

temporaneous with it or as belonging to a more recent period f,

is certainly a question of considerable interest, but upon
which the limits of my present communication will not allow

me to enlarge; I shall, therefore, only observe that the co-

ralline strata have not furnished the slightest vestige of the

Mammalia, a circumstance of considerable importance in

connexion with the view which I have taken respecting the

distinct period to which I attribute their formation.

We now come to the most interesting part of the inquiry,
—

the comparative age of the red and coralline crag, and their

geological relation to each other. A due consideration of the

preceding facts will, I think, naturally lead to one of the fol-

lowing conclusions: either that at the time when the eastern

parts of Norfolk and Suffolk were covered by the ocean, de-

posits were going forward, which, within a very small compass,

present in their general character and organic remains differ-

ences of a most unaccountable and extraordinary nature ; or

that, in accordance with my previous proposition, the tertiary
formations overlying the London clay in Suffolk have been

deposited at distinct periods.
There would be nothing inconsistent with our knowledge

of the habits of marine animals, in supposing, that owing to a

variation in depth or other circumstances, many species of

Testacea would congregate in particular spots; and that in

* Mr. R. C. Taylor on the Geology of East Norfolk.

t Some of these bones have undergone the same peculiar change as the

teeth offish ; which would lead us to consider that they have been im-
bedded in the crag during a similar period, and are therefore of the same
or perhaps greater antiquity than that formation.

Since the above observations were laid before the Geological Society,
Dr. Buckland has very kindly forwarded to me some of the proof-sheets of
his forthcoming Bridgewater Treatise ;

in the first volume of which, among
his remarks upon the existence of Mammalia during the tertiary epoch, he

mentions, as one instance, the bones found in the crag of Norfolk.

Third Series. Vol. 7. No. 38. Aug. 1835. N
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some places deposits would be forming, which might after-

wards, from an alteration in the force or direction of currents,

have materials of a very different nature carried down upon
them. On a subsequent examination of these we should not

only find alterations in their character and stratification, but

probably corresponding variations in the accompanying shells.

Upon this principle we could imagine that a change might be

exhibited in the character of a deposit, as extensive and as uni-

form in its nature as that presented by the tertiary strata now
under consideration. There are, however, some circumstances,

the occurrence of which would prevent our adopting this

theory, should it be suggested, as explanatory of the phe-
nomena observed in the instance before us.

The red crag affords decisive evidence of having been a

gradual deposit formed by successive accumulations of marine

exuviae, which were not brought from a distant part by the

operation of a powerful current, but belonged to the natural

inhabitants of those localities, which, owing to the subsequent
retreat of the ocean, are now rendered accessible. Among the

most abundant of these reliquiae were numerous species of the

genera Murex and Buccinum, of which no traces are disco-

verable in the coralline crag, although its sands were admi-

rably calculated for the preservation of such Testacea as ex-

isted at the time of its formation*/

If we refer to the localities in which the inferior beds have

been exposed, we find one situate in the most central part of

the crag, while the others form the eastern and western boun-

daries. On examining these spots, there is nothing which

would lead us to imagine that the lower stratum is a mere
local deposit; on the contrary, there is every indication of its

extending beneath the superincumbent beds, but owing to

their general horizontal position, and the slight depth to which

artificial excavations are usually carried, there will probably
be considerable difficulty in ascertaining the precise limits of

the district it occupies.
The hundred and fifty species common to the red and co-

ralline crag may, perhaps, be brought forward as a conclu-

sive proof of their intimate relation to each other : one con-

sideration, however, must not be lost sight of, namely, whether

some of the shells now occurring in the red crag may not ori-

ginally have belonged to the coralline. In some parts of Nor-

* It should be remembered that the Murices and Buccina are by no

means the only absentees in the coralline crag. The number of species
deficient is altogether eighty, including the Tellina:, Cypr<ece, &c, while at

the same time we find an addition of more than 200 new species.



and its Organic Remains, 91

folk it is not unusual to find the Terebratula plicatilis and other

fossils of the chalk associated with those of the crag; now our

extensive acquaintance with organic remains enables us to

ascertain that these have been derived from a secondary for-

mation. If, then, the action of the waters which deposited the

red crag was sufficient to break up the chalk, and mingle its

shells with species then living, what would be the natural re-

sult of the same force exerted upon the sandy beds of the

coralline crag, abounding with Testacea, and offering com-

paratively
no resistance to the abrading influence of tides and

currents? We can hardly imagine any limitation of the extent

to which the organic remains in the one would not become
blended and interspersed with those in the other. The very
recent appearance presented by many of the Turbines and

Buccina, found only in the upper beds, when compared with

species common to both, is certainly in favour of this view of

the subject. I would, however, bring it forward rather as a

suggestion than as considering it necessary to advance such a

theory in support of the opinions which I have advocated re-

specting the separation of the tertiary beds in Suffolk*.

Should the facts which have now been adduced furnish

sufficient data for arriving at that conclusion which it was my
principal object to establish, we shall in the next place be led

* If the German Ocean were now to overflow the eastern counties of

England, no one for a moment would think of asserting that a deposit left

by it would be contemporaneous with the crag ;
and yet the connexion as

shown by the shells would be just as great as in the instance before us.

Of 111 species from the red crag, M. Deshayes identifies 44 with those

now inhabiting the neighbouring seas. Of 370 species found in the coral-

line, Mr. Wood identifies 150 with those in the overlying deposit. The

proportion in both instances would be very nearly the same, about 40 per
cent. We can, therefore, entirely reject the idea of one deposit having
derived some of its shells from the other, and yet a wide interval may have

elapsed between the formation of the two.

There will, however, be no reason for adopting one theory to the entire

exclusion of the other. Both may be taken into consideration, as account-

ing for the presence of the same species in different deposits. We see a

similar occurrence, though not to so great an extent, in the subdivisions of

the oolitic series.

Many parts of the red crag were extremely favourable for the preserva-
tion of shells, as is shown by the perfect condition of the CardiumParkinsoni
and Mytilus antiquorum, both particularly fragile species ; and yet the whole
line of coast from Walton-on-the-Naze in Essex, to Orford in Suffolk, with

the numerous inland quarries, have furnished only 235 species, while the

370 from the coralline were procured by Mr. Wood exclusively from two

spots in the neighbourhood of Ramsholt. This great difference in the

amount of species would appear quite anomalous if we regard them as

belonging to the same period; but the consideration that those in the co-

ralline crag were deposited by an ocean inhabited by a larger number of

Tettacea, at once accounts for the circumstance.

N2
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to inquire what was the probable extent of the period which
intervened between the formation of the coralline and the de-

position of the red crag.
In the divisions now so generally adopted of the tertiary

formations, the crag has been placed among the older Plio-

cene ; I need hardly remark, that these divisions are founded

upon the relative proportion of fossil shells which agree with

existing species. The series of fossils from the crag examined

by M. Deshayes amounted to only 111, and of these 66 were

pronounced by him to be extinct. I much regret that at pre-
sent no examination of this kind has been made of the newly
discovered shells; they will probably by found to include a

larger proportion of extinct species, and perhaps to an
amount that would indicate their belonging to a period of

higher antiquity than the Pliocene*.
In some parts of Suffolk, shells are found in the alluvial

soil identical with those now inhabiting the German Ocean,
and which have no connexion with the crag; these are pro-

bably contemporaneous with the brick earth of the Nar, a de-

posit in Norfolk evidently of recent origin. It is therefore

of the utmost importance, in the examination of tertiary shells

from these districts, to obtain accurate information of the

precise localities in which they were procured.
Mr. Woodward describes the Norfolk crag commencing

at Weybourne and Cromer, and running in a narrow band
across the eastern part of the county. There is one circum-

stance that appears to me particularly worthy of attention

connected with the amount of species obtained from this part
of the formation :

As nothing analogous to the coralline crag has been ob-

served in Norfolk, the deposit may there be looked upon as

agreeing with the red crag of the adjoining county. On
looking over the list of shells obtained by Mr. Woodward
from the neighbourhood of Norwich, I find it contains only
80 species, while the upper or corresponding beds in Suffolk

have furnished 235 : this difference we should not have anti-

cipated. If, however, the sandy strata of the coralline crag
formed in Suffolk a bed for that ocean which in Norfolk

rested on the chalk, the apparent inconsistency may be easily

* A comparison of Mr. Wood's collection with a recent series of British

shells must be looked forward to with the greatest interest. With regard
to the age of the crag, the question should first be settled, whether or not the

two deposits indicate different periods. If the organic remains of each are

considered separately, theie will be some difficulty in determining the age
of the upper one, unless the suggestions I have thrown out respecting
some of its shells be overruled.
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reconciled. Of the 235 species obtained by Mr. Wood from
the red crag of Suffolk, only one third were peculiar to it, the

rest being common to it and the coralline, and, as has been

shown, might, perhaps, have belonged to the latter; if, then,
these be deducted, the remainder, exclusively belonging to

the red crag, will coincide in number with those obtained

from Norfolk by Mr. Woodward.
It may be said that the announcement of a tertiary deposit

differing essentially from any hitherto observed in this country,
involves such important considerations, that it would be pre-
mature to form any positive inferences respecting its origin,
until the subject shall have become one of more general geo-

logical investigation. It is true that the attention ofgeologists
is now for the first time directed to the facts brought forward
in this paper; but it must not be forgotten that these state-

ments have been the result of careful observation during a

considerable period of time. The splendid collection in the

possession of Mr. Wood has been obtained after several years
spent in the most indefatigable research, and the results he
has arrived at regarding the numerical proportion of species
in the two formations are not likely at present to receive any
material alteration.

Should subsequent investigation of the crag overthrow
the distinctions which I have attempted to establish, the

newly described localities will at any rate offer a rich and

interesting field for the labours of the oryctologist. The
species already obtained from these spots nearly double the

gross amount of our tertiary shells, and when we consider

that they have been procured by the exertions of one in-

dividual only, we may conclude that at no very distant pe-
riod the tertiary productions of our own country will equal in

number those of the Paris basin*.

In conclusion I would only remark, that although consi-

derable labour has been expended upon those parts of the

coralline crag which are so particularly rich in the remains
of Testacea, but little attention, comparatively speaking, has

been paid to that portion of this formation which exhibits

at its extremity so extensive and interesting an assemblage of

Zoophytes. The specimens already procured from this di-

strict furnish sufficient evidence of the great abundance and

* The tertiary formations in France have furnished nearly 1200 species
of Testacea. Those of the English crag may be fairly estimated at 500, as

Mr. Wood in his list does not include all the Norfolk species. If to these

latter we add those of the British Eocene period, the amount will not be

greatly inferior to the French series.



'9\ Dr. Hodgkin on the Importance of Studying and

variety in which the remains of this class have there been de-

posited. Hitherto the researches in this branch of the fossil

productions of the crag have been extremely limited ; but

I cannot help expressing a hope that the great additions now
made to our tertiary shells may be the means of drawing the

attention of geologists to those parts of the formation which,

though not containing the remains of Testacea in the same

profusion as the stratum at Ramsholt*, present fossils of a

no less interesting nature, and which would amply repay
whatever time and labour might he devoted to their investi-

gation.
13, Devonshire Square.

XI. On the Importance of Studying and Preserving the Lan-

guages spoken by Uncivilized Nations, with the view of elu-

cidating thePhysical History of Man, By Dr. Hodgkin.

[Continued from p. 36, and concluded.]

IF
the views of Dr. Von Martius are gloomy and calculated

to throw discouragement in the way ofphilological and other

researches into the origin and history of the American nations,

those of Dr. Lang, which are diametrically opposed to them,

may be thought to err on the other side.

Dr. Lang has been induced to believe that America derived

its inhabitants from Asia through the Polynesian Islands.

He appears successfully to get over the difficulty which would

probably be the first to suggest itself in the way of this opi-

nion, namely, that the course which he contends for would
be opposed to the direction of wind and current. He brings
forward the evidence of several distinguished navigators to

prove that westerly winds and currents are of sufficient fre-

quency and duration to allow of canoes and other vessels

being carried by them from the Polynesian Islands to the

western coast of America. This difficulty being set aside, the

Doctor supports the probability of his hypothesis by setting
forth various points on which the American nations exhibit a

resemblance or affinity to the Polynesian Islanders. Even the

languages of America, which are so numerous and so peculiar,
instead ofpresenting an insuperable difficulty, have furnished

Dr. Lang with a few arguments in his favour. Many of the

* The coralline crag at Ramsholt has been so undermined, that it is

now very difficult of access. In the adjoining parish, Sutton, there is a

quarry on the farm of Mr. Colchester of Ipswich, who politely affords

every facility to those who are desirous of visiting it.
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names of rivers, creeks, districts, towns, persons, and natural

objects bear a decidedly Polynesian character ; and some
words bear this resemblance in signification also. He refers

to the idea maintained by De Zuniga that the Philippine
Islands were peopled from America, since the features of re-

semblance pointed out by him tend to strengthen the suppo-
sition of a remote connexion between the Americans and these

islanders, whatever may have been the direction in which the

communication took place. De Zuniga, in comparing the

language of the Philippine Islands to some of those which are

spoken by American Indians, says that they are strikingly
conformable in their character and structure. Dr. Lang main-
tains the correctness of this assertion, notwithstanding its con-
tradiction by Marsden. He notices Capt. Basil Hall's obser-

vation that the Indians of Acapulco bear a resemblance to the

Malays. The advances towards civilization which had been
made by the natives of America before the arrival of the

Spaniards appear to have been of Polynesian character, as

exhibited in their workmanship, their fortifications, temples,
and images. Dr. Lang particularly compares the Mexican

pyramids with one of a similar construction, 270 feet long, in

Atehuru, which has unfortunately been destroyed. He no-

tices also a similarity in their mode of worship and holding
councils, in their superstitions with respect to the Taboo, and
in the wide diffusion of cannibalism, which he conceives to

have been maintained as an occasional rite, derived by the

Americans from their Polynesian forefathers when the acci-

dental plea of necessity no longer existed. I shall conclude
this brief sketch of Dr. Lang's views with the following quo-
tations from his work :

" It is doubtless impossible to fix the date of the original

discovery of America with any degree of precision. Still,

however, we may come within a moderate distance of the

truth even on this dark subject. There is evidence to guide
the judicious inquirer, scanty in its amount, doubtless, but

definite in its announcements, and just as little likely to mis-

lead as the records of ancient eclipses.
" 1. The sources of this evidence to which we are naturally

directed is the Polynesian language. In tracing the affinities

of the Malayan and Polynesian tongues, I have already re-

marked that there are two epochs in the history of the former
to which our attention ought to be especially turned. The
first of these is the epoch of the Sanscrit, the second the epoch
of the Arabic, infusion.
" Of the Arabic, or more recent infusion, the Polynesian

language exhibits no trace whatever. We are therefore warr
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ranted to conclude that the stream of emigration had ceased"

to flow from the Indian Archipelago towards the continent of

America long before the sera of Mahomet, or the rise and pre-
valence of the Saracen power.

" Of the Sanscrit, or more ancient infusion, which has even

changed the aspect and character of the ancient Malayan
language, its Polynesian sister, or rather daughter, exhibits

no tincture whatever. It follows, therefore, that the stream

of emigration, which was destined to people the South Sea
Islands and the continent of America, must have been flowing
from the Indian Archipelago towards that distant continent

long before the ancient Sanscrit language was spoken in the

Indian isles. But that venerable language, like the Latin and
Greek tongues in Europe, has been a dead language in India

for many centuries. It must have been a living language at

a period when a portion of its substance was imbedded into

the Malayan tongue; a period, we have reason to believe,

long anterior to the Christian aera. But before that period
had arrived, the forefathers of the present Polynesians must
have quitted the Indian Archipelago, and individuals of their

number may perhaps have reached the far-distant American
land.
" 2. The religion of the Polynesians and the Indo-Ameri-

cans indicates, in like manner, a remote antiquity. The idea

that God is a spirit invisible to man, is still common to both
of these numerous divisions of the human family.

H 3. These indications of remote antiquity are borne out
and corroborated in a remarkable manner by the style and
character of those remains of ancient Polynesian, as well as

of ancient Indo-American architecture, which have hitherto

excited the wonder and mocked the ingenuity of the ablest

speculators. These remains consist chiefly of the ruins of an-

cient temples, pyramids, and tumuli ; the chief and the most
remarkable characteristics of which are, the magnitude of their

dimensions and the massiveness of their architecture com-

pared with those of the ephemeral erections of modern times,
and especially with those of the erections of the more recent

aboriginal inhabitants of America and of the South Sea
Islands. Now, it appears to me, that just as an architect

who surveys the ruin of some ancient building for the first

time, can at once tell the age or period to which its erection
is to be assigned merely from the style of its architecture,
and can pronounce it unhesitatingly either a Celtic, or a Saxon,
or a Norman erection, there is a sort of internal evidence
afforded by these most interesting remains of Polynesian and
Indo-American civilization, which can enable an attentive ob-
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server to ascertain, with a tolerable degree of precision, the age
or period in the past history of man, to which their erection

may be referred. In short, I conceive that the ruins in ques-
tion afford us a means of ascertaining the period at which the

forefathers of the modern Polynesian and Indo-American
races originally took their departure from the Indian Archi-

pelago." (Dr. Lang's Origin and Migrations ofthe Polynesian
Nation, p. 203-4.)
The views of Dr. Lang, although founded on observation and

supported by several independent facts, and also possessing in

my opinion a great degree of probability, can only be regarded
as an hypothetical solution of the mystery which involves the

history and languages of the races to which it refers. It must
be remembered that it is opposed to the views of that great

Polynesian scholar W. Marsden, and is yet more decidedly
at variance with the opinion of the learned author of an article

on the Oceanic languages in the Foreign Quarterly Review.

It is the opinion of that author that the various insular lan-

guages, as well as the continental, are in most cases distinct

and indigenous, and that the numerous coincidences which
are met with, and which he is compelled to admit as evidence

of a common connecting cause, are the result of infusions from
one common source into preexisting languages. To support
this view the reviewer has recourse to the hypothesis that there

had, at some former period, existed somewhere in the Indian

Archipelago one of those independent foci of civilization

which he calls in to his aid for the solution of several of the

difficulties with which the subject abounds. I must confess

that it seems to me much more probable that the languages
spoken in the Oceanic Islands, whatever may have been their

origin, have been introduced into the different islands very much
in the same state in which we find them : this idea seems not

only more consistent with the general similarity which prevails

amongst the inhabitants of those islands with respect to pecu-
liarities of race, manners, and religion, but also with the pre-

vailing character of the languages themselves. Moreover,
there is a want of simplicity in the conjecture that these islands

have each received for themselves, by infusion from a common
source, those words on which the most striking similarity de-

pends; it seems to involve the necessity of numerous accidents,

precisely similar to each other, having happened to each of
these inhabited islands. Difficulties of this kind are sufficient

to show that we are still greatly in want of the data from which
a solution can be drawn.

It is of the utmost importance that those who observe, de-

scribe, and collect these data should give the naked but com-
Third Series. Vol. 7. No. 38. Aug. 1835. O
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plete truth, unbiassed by the opinion to which they may incline,

although it may be perfectly allowable to them to contem-

plate,
from time to time, the fragments which they may have

brought together, since such surveys are not only pleasing in

themselves but may be the means of pointing the way to new
researches. Thus, I had no sooner read the view exhibited

by Dr. Lang than my attention was awakened to what may
be merely an accidental coincidence, but which nevertheless

suggests an inquiry which may bring to light some curious

facts. In the last number of the Asiatic Society's Journal

there is an interesting abstract of a work by a Chinese anti-

quary on the ancient vases of his country. These vases,

which appear to be as highly prized by the virtuosi of China,
as the Grecian, Sicilian, and Etruscan vases are by the col-

lectors of Europe, are calculated, like them, to afford a few im-

portant rays of historical light ;
in fact it appears that they

afford data which are even more valuable, since they preserve

inscriptions which are still legible, and may themselves be re-

ferred with greater certainty to particular ages. In looking
at the sketches of some of these vases to which the greatest

antiquity is ascribed, I was forcibly struck with a similarity
between the designs with which they are ornamented and the

carvings upon some implements brought from the South Sea

Islands. One of the points of resemblance consisted in the

mode in which uncouth representations of the human counte-

nance are repeated upon the same article. I am well aware
that there is no necessity to call in the assistance of remote

connexion between the artists producing these works, in the

fact of their both rudely attempting to imitate the same forms

when the originals were equally present to both. It is the

similarity in the mode in which they each deviate from nature

which is, at least, remarkable. The attention which this ca-

sual observation excited, has induced me to look with greater
interest at the variously carved and ornamented implements

brought from the South Seas and preserved in cabinets, and
I have observed that besides the characteristic and often beau-

tiful patterns which these carvings exhibit, we may occasion-

ally find the representations of human and other figures which,'

notwithstanding the rudeness of the outline, appear to have

been destined to tell some story,
—that in fact they are a kind

of hieroglyphic.

Although the circumstances which these symbols are meant
to record must now be lost in oblivion, it is by no means impos-
sible that they may lead to the detection of a system for the

expression of ideas, the investigation of which may be a use-

ful adjunct to our inquiries respecting the oral languages of
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these islands ; at least in the total absence ofalphabetic writing
these imperfect attempts must not be wholly lost sight of.

With respect to the second part of Dr. Lang's views,

namely, that America was peopled by the Polynesian race, it

must I conceive be admitted, that although the Doctor has

found more plausible reasons in its favour than might have

been anticipated, and has also more successfully met objections
which at first might be regarded as insuperable, there is, ne-

vertheless, too great a chasm in the proof, both as respects
the transport of individuals to the continent of America from
the distant islands, and still more with respect to the connexion

to be found between the very numerous American languages,
and the very few or perhaps even the single one belonging
to the Polynesian Islands, for us to receive his views in this

respect as anything more than a conjecture which he has inge-

niously rendered in a good degree probable. There is unques-

tionably a similarity between the form of the head which pre-
vails amongst the inhabitants of the Pacific Islands and that

exhibited by the skulls of Peruvians and other South Ameri-
cans. This interesting fact had often forcibly attracted my
attention long before I had any idea of Dr. Lang's views.

Heads, of the form here alluded to, do not however exhibit

the universal character of the American heads. Skulls have

been found in ancient places of sepulture presenting so very
remarkable a form that one or more distinguished naturalists

have regarded it as an irrefragable proof that the skulls in ques-
tion belonged to a totally distinct branch of the human race.

I must confess that my views are decidedly at variance with

the views of those naturalists, and avow my conviction that

there is very adequate internal evidence that this peculiarity
of form is the result of artificial causes applied to modify the

shape. The position of the foramen magnum as compared
with the facial angle, the lateral distortion of the head, and the

situation of the greater part of the cerebral mass, go far to

support my assertion. It is further to be observed that heads

having somewhat of this remarkable form are found in com-

pany with other heads in which no distortion has taken place,
but which, on the contrary, exhibit the character before alluded

to as resembling that of the South Sea Islanders, whilst at the

same time there are other reasons for inferring that the dis-

torted and undistorted heads belong to the same race. Recent
skulls exhibiting precisely the same character as to form, but
with respect to which there is not only stronger internal evi-

dence of distortion, but also the well-ascertained particulars
as to the mode in which this distortion is produced, are met
with over a wide extent of country quite in the North of North

02
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America. That the Caribs, living at a great distance in an-

other direction, procured a somewhat similar distortion by
analogous means, is a well-known fact. We have therefore

evidence of the wide extension of a similar custom whether a

similarity of race be admitted or not.

If, however, we can find reasons in favour of the probability
of America having in part at least received its population from
the islands of the Pacific, we must not lose sight ofthose reasons

which with at least equal probability give support to the idea that

America was peopled from Asia from the north-west : the near

approach of these continents in that direction, the traditions

which still existed amongst the Mexicans when Europeans first

became acquainted with them, and which Clavigero and Hum-
boldt have so successfully rescued from oblivion, the very strik-

ing similarities between the calendar ofthe Mexicans and that of
some Asiatic nations which Humboldt has pointed out, afford

arguments in favour of this side of the question which are ge-

nerally known and admitted. My friend Joseph Hawse, who
has paid great attention to the languages spoken by the North
American Indians, informs me that he has observed points of

resemblance between these languages and those which are

spoken by the Tartar tribes. This, however, is a subject on
which much further philological research is required before

we can rest satisfied with any conclusions which may be drawn.
I must further remark, that if in the observation which I have
made respecting a resemblance between the form of the head
iw some of the South Sea Islands and that of some races which
either exist at present or have existed in America, more espe-

cially towards the western coast of South America, we find an

argument in favour of the Polynesian descent of Americans,
there is also evidence of a similar character in favour of an
Asiatic origin by a north-western route. Through the kind-

ness of my friend Captain Chapman, the museum of Guy's
Hospital is possessed of casts of skulls which were taken

from very ancient tumuli which existed not far from the

Falls of Niagara, which tumuli are considered to have been
the work of a race which inhabited that district prior to the

Indian race with which we are at present acquainted. These
skulls bear a most striking resemblance to those of the Esqui-
maux, which are known to exhibit the character of the Mon-

golian rather than of the Malay race. In the same tumulus

with these skulls there were found various implements, such as

bracelets of copper, breastplates of shell, and pieces of wam-

pum, and, what is most remarkable, a large shell truncated

so as to serve as a trumpet, which has been asserted to be an

Asiatic and not an American production. It would appear
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from these facts, that though we are only acquainted with the

mere existence of this race by its very scanty relics, it has ne-

vertheless transmitted to us historical evidence ofa very strong
and interesting character. Whilst their wampum is altogether

American, and connects them with the present races, who only
know them by obscure tradition, the form of their heads and

their Asiatic shell no less strongly connect them with Asia.

If many of the languages which we have been considering
are threatened with absolute extinction, together with the fee-

ble families of the human race by whom they are spoken, in a

way which has probably never been the case at any former

period of the world, there likewise exists at the present time

a greater amount of means which might be rendered availing
for the preservation and investigation of these languages, to-

gether with the traditions, manners, and superstitions which

it is essential to know, if successful and satisfactory attempts
are to be made to elucidate those obscure portions of the history
of mankind

;
a portion of history, be it remembered, which is

intimately connected with the interests of religion, notwith-

standing the barren aspect which it at first seems to present.
At no former period were there so many and so great faci-

lities for sending to almost every part of the globe. The way
seems opening even across the arid deserts and pestilential

swamps of Africa, and the hitherto inaccessible regions of that

continent are traversed by our enterprising countrymen, whom,
on the other hand,

" Non Boreae finitimum latus

Durataeque solo nives abigunt."

At the same time the cultivators of every branch of science are

united into societies to extend an interest and to spread infor-

mation on subjects connected with their respective researches.

The progress which has been made in the physical geography
of the globe attests how much geologists and mineralogists,
botanists and zoologists, have done for their respective sciences.

The geography of plants may now be taught to every child.

The same means and facilities which have produced so many
valuable results might be turned with equal success to the ad-

vancement of our knowledge of the geography of man ; and I

cannot help flattering myself that our Association, small as it

is, may most essentially contribute to the attainment of this

most important object : in the first place, by formally address-

ing those bodies and associations which are already in the pos-
session of what may be regarded as the machinery essential to

the prompt diffusion of information and inquiry. A formal

appeal coming from a society would have much more weight
than the influence which any single individual could possess.
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With this view I conceive it might be well for us to draw up
a collection of queries to be forwarded to the societies in ques-
tion, accompanied with a short memorial urging the impor-
tance of the subject and soliciting cooperation. The Royal So-

ciety, the Geographical, the Zoological, the Linnaean, and per-

haps the Society of Antiquaries, might be memorialized for this

purpose, and I am inclined to believe that the officers of the

Admiralty would be far from unwilling, if properly appealed to,

to give most important aid in such an investigation. There
are other bodies which I have not yet mentioned, but which
in the assistance they may afford us are inferior to none ; I

allude to the different Missionary Societies. Some of these

have far more extensive relations with some parts of the

globe, and the feeble races inhabiting them, than any
other bodies or associations. The zeal and devotion of
their missionaries, which prompt them not merely to visit

but to reside amongst the uncivilized or half-civilized families

of the human species, would enable them to collect more ex-

tensive and more accurate information than can be collected

by the traveller transiently passing through the district, what-
ever may be the superiority of his talents and acquirements.
We are already indebted to some of those missionaries for

most important and valuable information of the very kind
which it is so desirable to collect. The name of Ellis, which
must be familiar to every one, will sufficiently illustrate this

remark. But what missionaries have done in this respect has
been rather the fruit of their own good sense and individual

interest than the result of a general purpose, or of instructions

furnished to them by the Boards which have sent them forth.

The character of some of their exertions is thus described

in an article on Kay's Caffraria, in the North American

Quarterly Review.
" The attempt which the missionaries had made to trans-

late special parts of the sacred volume into the Caffer Ian*

guage, manifests, in our judgement, more zeal than discretion,

According to our author, their plan has been to translate a

passage from the English version into ' barbarous Dutch,' and
then to express it in the Caffer language as dictated by an

ignorant interpreter. Till some better method than this is

adopted many persons will distrust the benefit of the transla-

tion, since it is probable that error or nonsense will take the

place of truth. However this may be, many converts having
been made amongst the Caffers, and considerable inquiry ex-

cited amongst the people generally, the period is probably not

far distant when Christianity, in some shape or other, will be

openly professed by the whole nation. A translation of the
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Bible may then be undertaken with a better prospect of fide-

lity,
as the children of the missionaries, who will have learned

the native language, or the Catf'er children who have been in-

structed in the English, will be exempt from the inconveni-

ence now experienced by the missionaries."

We cannot hope to draw sound and correct philological
inductions from data thus obtained.

Many instances might be adduced to show that the zeal of

the missionaries is often greater than their knowledge and

wisdom, and has led them to destroy the existence and recol-

lection of those relics and traditions which, in conjunction with

the affinities of language, afford the best, it may almost be said

the only, materials amongst which we can hope to find any sa-

tisfactory solution ofthe obscure question of the origin and hi-

story of the nations alluded to. They seem to flatter themselves

that they are doing God service when they destroy anything
which has been connected with the idolatrous worship and

superstitions of the uncivilized nations, and they prompt their

half-instructed converts to continue the work. They seem to

forget that the worship of images is not the besetting sin of

the present day as it was when the children of Israel were

continually giving way to it. On the contrary, it is out of

fashion, and must inevitably yield to the rapid and general
diffusion of knowledge. The enemies and rivals which ob-

struct the progress of true religion in the present day, are to

be found in the idols of our own imaginations, and in our own
hearts* lusts ; but some are also to be found in the skilfully
directed attacks of sceptics whose fine talents and cultivated

abilities are prostituted to the evil work of undermining the

sacred authority of religion. The most powerful of such at-

tacks are those which are set forth in the guise of appeals to

matters of fact. The enlightened advocate of the cause of

Christianity must therefore look with jealousy at the destruc-

tion of whatever may tend to throw light on those points on
which he is at issue with the sceptic. Amongst these he must

regard everything which tends to elucidate those parts of the

history of the human race which are most obscure. He must
therefore value and desire to preserve rather than seek to de-

stroy the works of art, traditions, and mythology of uncivilized

nations. He will rejoice in the industrious collection and pre-
servation of them, and be more zealous in accumulating facts

of this description than in employing his imagination in devi-

sing explanations from imperfect data, the fallacy of which time

will reveal, to the injury of the cause which he had inexpertly

espoused. If we can succeed in placing this subject in its

proper light before the Missionary Societies, we shall have
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rendered them an important service, and receive in return the

most valuable cooperation which we can at present seek.

If missionaries have the means of obtaining the most minute

and accurate information in consequence of their longer resi-

dence amongst the natives of uncivilized countries, the captains
and medical men serving on board our merchant vessels have

the advantage of affording more frequent opportunities ofcom-
munication ; and from the circumstance of their visiting several

tribes in succession, they have facilities for instituting compa-
risons and discovering resemblances, provided their attention

were turned to the subject, which the missionary confined to

a particular spot does not possess. We should therefore do
well to seek the assistance of merchants, both individually and

in their associations ;
and from their well-known liberality

and benevolence we may reasonably hope that the appeal will

not be made in vain. Several mercantile expeditions have

already made important contributions to our stock of know-

ledge of the description to which I am alluding; and were the

appeal which I have just proposed at all generally attended

to, materials would be more rapidly collected than by any
other process which could be suggested, and at the same time

a great collateral advantage would be gained in the improve-
ment which it would be likely to produce in the treatment

which the uncivilized nations too often receive from the crews

of our merchant vessels, whose abuses in this respect appear to

be most supinely and culpably neglected.
Another method of promoting the object which I have had

in view would be to bring home to this country the living

languages themselves, which would give to the masters of

philological research a better opportunity of pursuing their

investigations than they could find in vocabularies collected

by travellers, even though more care were to be taken in ob-

taining them than perhaps has hitherto l>een generally the

case. The advantages of the plan proposed, namely, that

of bringing home living languages themselves in the mouths
of the natives, would very much depend on the care which

should be exercised in the selection of individuals : the object
should be to choose the most intelligent. Where missiona-

ries and others have succeeded in introducing schools, the

best mode of selection would probably be to take two or

three of the most intelligent and best-informed, who might
be brought forward by a regular competition or concours.

The voyage to Europe, being thus contended for like an

open fellowship at an university, would afford a great stimu-

lus to the scholars in these schools, and would therefore

benefit the people from whom the lads were selected, whilst it
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would serve the cause of Philology. In the execution of this

plan, it is very probable that the liberality of the Admiralty
and of merchants owning vessels might most materially assist.

A combination of efforts for this purpose might form the basis

of an institution something like the Propaganda at Rome,
where young men from various countries are educated and
trained to become influential missionaries amongst their coun-

trymen. The great importance which the most politic leaders

in the See of Rome attach to this institution is a strong proof
of the influence which it is capable of exerting, and it is some-
what surprising that this example has remained so long with-

out imitation amongst Protestant nations. It would not, how-

ever, be necessary to wait for the formation of a magnificent
establishment like the Propaganda in order to act on the sug-

gestions which I have offered. The Managers of the London

University, whose liberality supplies us with the means of

meeting as we do this evening, might possibly be induced to

give to foreign youths, properly selected, free admission to the

classes; and the missionary societies and other associations un-

der whose auspices such youths were brought to this country,

might easily provide for their suitable accommodaticn in the

vicinity of the University.
If I am not greatly mistaken, the united operation of the

different plans which I have proposed would speedily rescue

much valuable matter from the irretrievable destruction to

which it is now hastening ;
a stimulus would be given to a

most important branch of Philology, which would give it a

new position amongst the sciences, and it would acquire a popu-

pularity which it had never before possessed. It is not every one
who is formed by nature to become a great Philologist : for the

formation of such a character, it is essential that the indivi-

dual should possess an incommunicable talent for the acquisition
oflanguages, which seems analogous to that possessed by other

individuals who almost intuitively perform the most abstruse

and laborious arithmetical calculations. Examples of such

linguists have been seen in Sir William Jones, the celebrated

Messofanti of Bologna, William and Alexander Humboldt,
Dr. Morrison, whose recent death has cast a gloom over the

friends to the religious improvement of Asia, and many others;

but, I cannot close the list without mentioning the name ofmy
late friend John Fowler Hull, who when he was scarcely

twenty-five years of age had made himself familiarly acquainted
with nearly thirty languages, when he fell a victim to the zeal

with which he pursued in India his philological researches

into the ancient and modern languages of that country. The
talent for the acquisition and investigation of languages differs
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in one important particular at least from that which is exhi-

bited in the performance of mathematical calculation to which
I have compared it. Number in the abstract is present to

every one as a material with which he may work ; it is not so

with language. The extraordinary genius whose talent lies in

the direction of language is at the mercy of accidental circum-
stances for the development of his powers. Yet we may judge
how strong is the passion which actuates such an individual

when we see how much has been done with a stray leaf which
has been torn off from some foreign work. Even those who
are placed under ordinarily favourable circumstances have their

attention limited to a comparatively few languages, and those

with which they commence, being generally dead languages,
are perhaps in the first instance more calculated to damp than

to encourage their zeal. When this difficulty is surmounted,

they find so vast an amount of intellectual treasure, to which
the acquisition ofthose languages has opened the way, that they
may feel little inducement to desist from their attention to these

languages in favour of others of less promising appearance.
Nevertheless, the greatlyincreased extent which has been given
to the study of the Oriental languages, the renewed atten-

tion which is paid to Anglo-Saxon, and the occasional ap-
pearance of works connected even with the languages of unci-

vilized nations, are amply sufficient to prove the possibility of

increasing the extent of philological inquiry, and of procuring
a host of zealous students, who, if they should not find their

labours rewarded with classical treasures to be compared with
those of Greece which tell

w ...of Thebes or Pelops' line,

Or the tale of Troy divine,"

may yet enjoy the consciousness that they open the way to a

clearer and more comprehensive view of our species as a whole;
that they are substituting fact for visionary speculation on a

most important subject; and that in calling increased attention

to the feeble, the abused, and perishing branches of the hu-
man family, they may be the means of arousing a powerful
influence in their behalf, whereby they may be rescued from

annihilation, and given to participate in the highest attributes

and choicest privileges of our nature. Such, Gentlemen, is

the prospect which, with perhaps too sanguine eyes, I have

imagined that I see before us in the quarter to which Thave ven-

tured to direct your attention this evening ; I have only to add,
that if you think with me that there is anything feasible in the

suggestions which I have offered, I would earnestly solicit your
cooperation in endeavouring to carry them into execution*.

* The Philological Society has appointed a committee to draw up a set of

queries in conformity with the suggestion contained in the preceding paper.
When completed, they will be published in a future number of this journal.
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XII. On Magneto-electric Induction. By F.Watkins.

To Richard Phillips, Esq., F.E.S. #c.

My dear Sir,

HAVING lately observed in the Philosophical Magazine
some descriptions of slight modifications of apparatus for

the development of magneto-electrical phaenomena, and pre-

suming from their insertion that you think such contributions

interest your readers, I venture to offer to your notice an

account of a philosophical apparatus, or toy, which I have

contrived, and which I believe to be novel.

The production of motion by magneto-electricity is not

new, many philosophers having already suggested and pre-

pared various mechanical contrivances by which a body might
be made to move continuously by magneto-electric agency.

Among the contrivances with which I am acquainted, none

can vie, either in simplicity or in beauty of design, with that

which emanated from the ingenuity of Mr. Saxton. The in-

strument as originally constructed by him may be daily seen

in operation at the Gallery of Practical Science in Adelaide

Street.

Having been, as you know, for a long time extensively en-

gaged in the construction of electro-dynamic and magneto-
electrical apparatus, on seeing Mr. Saxton's machine, I, with

his permission, immediately commenced making one nearly
after his fashion, and afterwards conceived that it might be

made to show an increased number of phaenomena. Following
out my ideas experimentally, I obtained distinct revolutions

from eight magnetic needles, together with the vibration of a

ninth. I am not aware that a multiplication of motion to

this extent has been achieved before ; indeed, by applying a

second electro-magnet seventeen bodies might be put in mo-
tion at the same time, and by a judicious arrangement even

more.
The drawing which accompanies this communication re-

presents my apparatus. In arrangement it varies very little

from that of Mr. Saxton's, the difference being merely in this

respect, that Mr. Saxton places the axis which carries his

main revolving permanent magnet outside of the electro-mag-
net, while my axis is situated inside. The only advantage
I obtain is that the apparatus is much more compact. Were
this all I have to advance on the subject, I should not trouble

you with the present communication ; but as I have added
seven permanent magnets in different situations, and succeed-

ed in obtaining continued rotatory motion in all, I conceive

P2
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that I have thus rendered the magnetic toy somewhat more
interesting, and am therefore induced to think it worthy of
notice in your valuable Journal.

The revolving magnets I have had in motion for eleven
hours without superintendence, and they were only stopped
when my workshop was closed for the day. The chemical
action on the copper and zinc elements of the voltaic battery

employed to induce polarity in the soft iron by means of the

copper wire surrounding it, is produced merely by salt and
water (not nearly so strong as sea water); and I have a solu-

tion of this kind constantly in use, which has been mixed
above a month, and when the metallic elements are now
placed in it, the magneto-electric machine in question acts

without sensible diminution of force.

The pendulum and suspended magnetic needles of this toy
at times exhibit in a modified form a beautiful experiment of
M. Plateau recorded in Correspondence Mathematique et Phy-
sique, par M. Quetelet, torn. vi. p. 70 (1830.); and as some of

your readers may be curious on this matter, and not be able

to obtain a sight of the work, you will probably insert the

translation. I stop for a moment to state that my attention

was originally called to the article in the foreign Journal

through the kindness of Mr. Babbage.
M. Plateau heads his paper thus :

" On the action which
a bar magnet exerts on a magnetic needle moving in a parallel

plane above it" He then goes on to say: "Arrange a bar

magnet so that it can turn in a horizontal plane about an
axis passing through its centre, and place above this bar a

magnetic needle sustained on a pivot, or suspended by a thread
devoid of torsion. If you cause the bar to rotate slowly, the

needle (as one would expect) follows and turns in the same
direction with it; but if you augment the rotation of the bar
to a certain point, the needle ceases to go all round, but vi-

brates in large arcs: on increasing still more the velocity of
the rotations of the bar, the vibrations of the needle diminish

in amplitude; and at length, at another certain and greater

degree of velocity, it is found they cease altogether, and the

needle reposes in the magnetic meridian just as quietly as if

the bar were not present or in motion. This fact tends to

prove that the transmission of the magnetic action is not in-

stantaneous ; and M. Plateau asks whether it could not be

employed to measure the necessary time for the development
of magnetic influence by induction in its full effect."

M. Quetelet, the editor, then adds a note to the following
effect: " It seems to us that M. Plateau has very well pointed
out the advantage we might derive from this very simple ex-
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periment. We invite him to observe if the results he obtains

in estimating the slowness of the transmission of the magnetic
action accord with those which Messrs. Herschel and Bab-

bage (in following another method) have found to be the case

in England."
It will be observed that in M. Plateau's experiment a

given velocity of rotation in the one magnet gives equal velo-

city of rotation to the second magnet. Increase the velocity,
and the magnet acted upon, instead of revolving, vibrates, and
the amplitude of the arc of vibration is greater or less as the

velocity of the rotating magnet placed under it is increased or

decreased. Again, we have another velocity more rapid, which
with its speed does not affect the suspended needle at all, and
it remains in its natural position just the same as if no moving
magnetic body were in its vicinity.
The revolving magnetic needles to which I have called

your attention, when they are all fairly started with the same

velocity of rotation (or nearly so), act well, and continue to

rotate merrily. But if the main revolving magnet (I mean
the one which is affixed to the axis carrying the points,
which by dipping into the mercury cup, hereafter to be de-

scribed, cause the change in the poles of the electro-magnet
more or less,) is in very rapid motion, then those magnetic
needles which do not acquire the required speed at the mo-
ment of starting simply oscillate. The amplitude of the arcs

of oscillation, depend I conceive, as indeed is made apparent,
on the same cause with that which effected the phaenomena
recorded by M. Plateau. I have seen the magnetic needles

frequently in perfect repose, at other times slightly tremulous,
when the main revolving permanent magnet was rotating ra-

pidly, affecting of course the rapidity of the change (or per-

haps partial change) in the polarity of the electro-magnet.
The main revolving permanent magnet does not influence

the revolution of the magnetic needles, as might be supposed
by some persons on first inspection of the apparatus, for it

may be put in rotation in an opposite direction: we may
therefore justly conclude that the inductive influence of the

electric current on the soft iron, is the principal cause of the

continuous rotation of one and all of the rotating magnetic
needles. Moreover, this apparatus, with M. Plateau's experi-

ment, tends to prove that Messrs. Herschel and Babbage's
law is just, viz. that time is an essential element of induction.

With these views it may with propriety be asked how it is

that some or all of the magnetic needles, having acquired the

same velocity with that of the main revolving permanent
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magnet, should continue to revolve when the latter goes very
fast? The only reply I presume to make to the question is,

that I suppose, from the needles being very light and deli-

cately suspended, when once put into rapid motion they con-

tinue for sometime to revolve, by the momentum they have

acquired receiving occasionally a fresh impulse by attraction or

repulsion from the electro-magnet, according to the conditions

in which that magnet may be at the moment. The instanta-

neous impulse might not be of a force equal to actuate a large
needle through a space sufficiently great so as to bring the

other pole of the needle within the sphere of the influence of

the changed pole of the electro-magnet, or at least in proper
time; therefore vibration or total rest is the consequence.
Indeed, I have commonly noticed that when the points of

suspension were in a defective state, even with my small and

light magnetic needles they would not revolve when the poles
of the electro-magnet were changed very rapidly. Another
reason may be assumed for the apparent anomaly, viz. that

the magnetic needles, when once revolving, keep revolving at

the proper velocity by being acted upon by the maximum in-

fluence of one particular pole.
To make my meaning more intelligible, I shall offer, for

instance, the magnetic machine now commonly used to ex-

hibit electrical phaenomena. We will take decomposition of

water for an example: this has been until a recent period

generally effected by voltaic electricity, in which it is supposed
that a continuous current in one direction is constantly flowing
so long as the voltaic battery is in action. The magnetic ma-
chine as originally made by Mr. Saxton consists of a revolv-

ing soft-iron armature before the poles of a permanent steel

magnet, the armature being surrounded by copper wire co-

vered with silk. Now it is clear in this arrangement that the

steel magnet induces magnetism on the soft iron, that soft

iron again inducing magnetism or electricity, if we like to call

it so, on the copper wire which is coiled around it, and it is

the recomposition or decomposition of the electrical equili-
brium in this copper wire which exhibits the electrical phae-
nomena so beautifully shown by the magnetic machine.
Mr. Faraday, the parent of magneto-electrical science, has
shown that when a steel permanent magnet was presented to a
metal wire, its electrical equilibrium was disturbed ; and pro-
vided the ends of the wire were in connexion with a measure of
the disturbance, say a delicate galvanoscope, a sensible effect

was produced, and a deflection of the magnetic needle of the

galvanoscope took place in one direction ; but this eminent
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philosopher observed that the effect was instantaneous, for the

needle returned to its natural position, and remained stationary

notwithstanding the proximity of the magnet to the wire. But
on removing the magnet from the wire, then a distinct and

separate action was seen on the galvanoscope, for the needle

again was deflected as far from its true position as in the first

instance, but in a contrary direction. This I take to be the

fundamental experiment of magneto-electricity.

Well, then, what do we do with our most improved mag-
netic machines ? Why, instead of approaching a permanent
steel magnet to a metal wire, we coil around a soft-iron arma-
ture a large quantity of wire, by that means multiplying the ef-

fects; and then, by mechanical contrivances, make the soft-iron

armature revolve before the poles of a permanent steel mag-
net. The armature being of soft iron is only a magnet by in-

duction when opposite the poles of the permanent magnet, and
when slowly removed it loses all its magnetism. This is ac-

complished when the long axis of the armature is vertical, the

axis of the permanent magnet being horizontal ; therefore the

armature changes its poles twice in each revolution. Hence
we have in every slow revolution two actions and two re-

actions. One of these actions, it is true, tends to the same di-

rection as one of the reactions; but still we have two direc-

tions of the current, and these two are antagonizing, therefore

we have no true polar decomposition. Yet if the soft-iron

armature be made to revolve rapidly, and two vessels be em-

ployed to collect the gases from the decomposition of water,
their volumes are often found to be nearly as two to one.

The induced electricity cannot be said to be always in one
direction. Hence, as with my constantly revolving magnetic
needles, the effect must be due to the maximum of effects from
one or the other pole. In other words, that one extremity of the
soft-iron armature having acquired a particular polar state

by induction, and time being the essential element of that

state, although removed from the inducing pole and presented

immediately to another pole in the opposite state, the period
has not elapsed which is necessary for it to lose all its polarity
before it is again brought into approximation with the first or

original inducing pole, and there receiving a renewed impulse,
and so on successively: the phenomena exhibited, although
not strictly due to a current of electricity flowing in one di-

rection, still give results analogous to a current of that de-

scription, and, as far as I can see, proceed from the maximum
effects I have before alluded to. I deliver these observations

with great diffidence, but in my mind the reasoning here given
is such as is warranted by the facts before us.
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Description of the Apparatus.

(«). A piece of soft iron bent in the form of a horse-shoe

magnet, partly surrounded as at bb by copper wire

covered with silk in the usual manner.

(c).
A permanent magnetic needle revolving on an axis as re-

presented in the figure, which axis has a contrivance

of points dipping successively into a divided cup of

mercury, one division of which is in connexion with

the copper element of a voltaic circuit, and the other

in connexion with the zinc element. The cup for the

mercury cannot conveniently be shown in this figure,
but it is placed so that the points on the axis, which
have the effect of changing the current in the copper
wire enveloping each arm or branch of the soft iron,

may dip into it successively as the axis rotates.

(d). A cup of mercury connected with one end of the copper
wire coiled on the arms of the soft iron, while the

other end of the wire is immersed in a similar cup si-
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tuated at the other end of the axis, which it was im-

possible to show in the figure.

(eeeeee). Traversing magnetic needles: two, e'e', revolve

in a horizontal plane, the five former in a vertical

plane.

(f). A pendulum, consisting of a magnetic bar suspended by
one end, which oscillates as already described.

(ggg). A mahogany stand or base for supporting the appa-
ratus.

I have some other magneto-electrical facts not generally

known, which at a future period I will put on paper, and

submit them to your notice ; and should you consider them

worthy of attention, probably you will favour them with a

place in the Magazine.
I remain, my dear Sir, yours &c.

5 Charing Cross, 10th June 1835. FRANCIS WATK1NS.

XIII. On the Nature ofLight. By H. F. Talbot, Esq., F.R.S.*

J 1. AN attentive consideration of the modern discoveries
^*- in optics leads to certain views concerning the na-

ture of light, very different from those that are commonly en-

tertained of it by persons who have not reflected on the sub-

ject.

If we admit the truth of the undulatory hypothesis, it fol-

lows as a necessary consequence that light (or rather the

aetherial medium whose vibrations constitute light,) is present

everywhere, and at all times, ready to transmit in any direc-

tion, and to any distance, whatever vibration may be excited

among its molecules. It is therefore as truly and actually

present with us during the darkest night, as it is in the day-
time, or even in the sunshine. This is a difficulty, and a kind
of paradox, from which the doctrine of emission is free.

As, however, many other things have been found to be true

which are exceedingly contrary to the first impressions of our

senses, (for instance, the earths motion,) there is no reason for

rejecting this hypothesis d priori, if it explains other facts in

a satisfactory manner.
It is remarkable that intense light is sometimes produced

under circumstances where there does not appear to exist any
adequate cause for its production. Every one knows the ef-

fect of placing a bit of lime in the oxyhydrogen flame ; but,
I believe, no satisfactory explanation has been given of it. It

has been attributed to the formation and subsequent combus-

* Communicated bv the Author.

Third Series. Vol.7. No. 38. Aug. 1835. Q
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tion of the metal calcium, an idea which in the first place
seems contradictory in itself, and at any rate is destitute of

proof. The great heat gradually dissipates the lime, and
this circumstance is liable to be mistaken for a necessary

consequence of the experiment instead of being an accidental

accompaniment of it, which ought to be avoided if we wish

to obtain an insight into the cause of the phenomenon.
In order to do so, we must try the experiment at a lower tem-

perature, at which lime is perfectly fixed. The first experi-
ments of this kind that I know of were published by Mr. Ca-
meron of Glasgow, and Sir David Brewster in 1820 {vide
Edinb. Phil. Journ., vol. iii. p. 343).
The best method of proceeding is the following :

Dip a piece of white paper in a solution of muriate of lime,

and then wipe off the superfluous liquid, leaving the paper a

little moist. Cut a strip of it, and hold the extremity in the

flame of a spirit-lamp. After a minute or two the carbona-

ceous matter of the paper will be dissipated, and the lime will

alone remain, in the form of a perfectly white minutely divided

network. This will soon become very vividly ignited and
emit a bluish-white light. Practice is requisite in this expe-
riment to obtain the most successful result. When the in-

candescence has become brilliant, it remains so for any length
of time unaltered and without diminution as long as the lamp
is supplied with alcohol.

Now, the chief thing that merits observation is, that the

original weight of the lime is only a small fraction of a grain,
and that no diminution of it is perceived at the end of the ex-

periment. It is surely unnecessary to advance any further

argument to prove that the light is not really emitted by the

lime in the manner in which a candle emits light, by the com-
bustion of its particles, but that it acts in some wholly different

manner. In short, we see that the mere presence of the lime,

in a heated state, is the cause of the light.

In order to know to what degree the luminosity of a flame

might be increased by the presence of lime, I made the fol-

lowing experiment:
—A flame of alcohol was gradually dimi-

nished as much as possible, by reducing the wick to a single

thread, and by other contrivances.

In this state, when the minimum of combustion was attained,

the flame was reduced nearly to the size of a pea, and it gave
a very faint blue light. When placed in a dark room, the

flame itself was visible, but nothing could be seen by its light,

not even any part of the lamp itself. A particle of lime (re-

served from a former experiment) was then placed in the flame.

The lime immediately became incandescent, and light enough
was emitted by it to tell the hour on a watch at the distance
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of several yards. In this experiment I have no means of

judging in what proportion the light was augmented, but con-

sidering the facts above stated, it could not have been less

than several hundred times*.

I do not know whether the explanation which I am about

to offer of this phenomenon has ever been suggested, at any
rate I do not remember to have met with it, and therefore

I will mention it here briefly. All vibrating bodies communi-
cate their own motion to the elastic medium in which they vi-

brate. This is a purely mechanical effect. We see an ex-

ample of it in the atmosphere, which is set in motion by any

vibrating body. It is by no means necessary that there should

be any affinity between the air and the sonorous body, but

only that the latter should move with a certain degree of ra-

pidity and regularity. Now, suppose the velocity of vibration

increased to an immense degree : and there is no difficulty in

conceiving that the moving body may then become capable of

communicating its vibrations to the surrounding cether : in

which case it will cause the formation of waves of light, or, in

other words, it will become a luminous object. Indeed, it is

difficult to deny the theoretical possibility of such an occur-

rence, without at the same time refusing to the aether the or-

dinary qualities of an elastic medium, and thereby abandoning
all analogy between light and sound. But whether such a

production of light be practically possible depends on whether
the particles of ordinary matter are capable of executing vi-

brations with a rapidity at all comparable to those of light.
Mechanical means are evidently too rude for the production
of such an effect; but heat, considered as a disturbing cause
of molecular equilibrium, seems to be an agent of adequate
power and energy*.

I am of opinion, therefore, that the emission of intense light

by a particle of lime in this experiment, without the loss of

any portion of its own substance, arises from the cause above
referred to, namely, that the heat throws the molecules of
lime into a state of such rapid vibration that they become

capable of influencing the surrounding aetherial medium, and

producing in it the undulations of light.

§ 2. According to the above explanation, the heat of the

alcohol flame is only necessary in order to cause vibrations of

the molecules of the lime. If, therefore, any substance could
be found that would vibrate when cold, it might be capable
of emitting light spontaneously. This appears to me a

plausible explanation of what is commonly termed phospho-
rescence. Solar phosphori are those which, having been ex-

[* See our "
Scientific Intelligence and Miscellaneous Articles" in the

present Number.—Eoit.]
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posed to the sun's rays, continue to give light when removed
into a dark apartment. Some important observations con-

cerning them have been lately published by Osann*. He
found that no augmentation of their light took place in oxy-

gen gas, nor any diminution of it in hydrogen gas ;
so that

no combustion existed, nor was there any sign of it. But is

there any difficulty in supposing that the molecules of a sub-

stance, after having been caused to vibrate powerfully by the

sun's rays, may afterwards continue to move spontaneously
for a certain time when left to themselves? If any doubt

should exist as to the possibility of the thing, I think it will

be removed by the experiment which I am about to mention.

A sheet of paper was moistened with a solution of nitrate of

silver, a substance which, it is well known, is capable of being
blackened by the influence of solar light. Half of the paper
was covered, and half exposed to sunshine ; but owing to its

being a dull day in the winter season, no effect was produced.
After several minutes the paper was removed, and being ex-

amined, showed hardly any perceptible difference between the

part that had been covered and that which had been exposed
to the sun. It was then removed to another room, where the

sun does not shine in the winter season, and accidentally left

on a table exposed to the daylight. Some hours afterwards

I was surprised to find that the paper had become partially

darkened, and that the dark part was that which had been

previously but ineffectually exposed to the sunshine, while

the other part still retained much of its original whiteness.

This anomalous fact, of which I could find no explanation
at the time, appears to me now to be closely connected with

what I have advanced as a probable cause of phosphorescence.
In the first place, white paper is known to be a weak solar

phosphorus, and even were it not so, we have here an indu-

bitable proof, that in consequence of its exposure to the solar

rays a spontaneous action of some sort or other commenced,
and continued for some hours. Putting the facts together, I

see no great improbability in supposing that the spontaneous
action which is sufficient in one case partially to decompose
nitrate of silver, may be sufficient in another case to act upon
light so as to produce what we call phosphorescence. If this

idea is admitted, the cause of the ultimate cessation of phos-

phorescence may be, that the vibrating particles at length ar-

range themselves in positions of stability; from which, how-

ever, they may be again deranged by a new impulse, as, for

instance, by an electric shock. Mr. Pearsall has, in fact, dis-

covered that extinct phosphorescence is powerfully revived by
electric discharges. Moreover, it has been found by experi-

•
Poggendorfs Annals, New Serie3, vol. iii. p. 405.
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ment that only the violet rays are effective in producing phos-

phorescence. This is confirmed by the recent experiments
of Osann. The violet rays also cause the discolouration of

the nitrate of silver, the rest of the spectrum being nearly in-

effective. This analogy is much in favour of my argument.

§ 8. I come now to consider what probable conclusions

can be drawn respecting the nature of light from the nu-

merous absorptions which it exhibits in passing through ni-

trous gas, and the other coloured gases. For the discovery
of this most remarkable phenomenon it is well known that

science is indebted to Sir David Brewster. The absorptions
or dark lines in the spectrum produced by iodine vapour, are

described by Professor Miller*, as being about a hundred in

number, and equidistant. I have, however, found by careful

observations that they are not equidistant, but that they be-

come gradually more crowded towards the blue end of the

spectrum. Baron von Wredef has observed the same fact,

and established it by actual measurement.

This approximation of the lines takes place gradually, and

seems a consequence of some simple general law. There is

also a space at each extremity of the spectrum in which no
lines are visible. Now, in the former part of this paper I have

advanced the hypothesis that the vibrations of light and those

of material molecules are capable of mutually influencing each

other. It remains to be seen, whether the same hypothesis
does not afford a clue to the explanation of this apparently

complex phenomenon of absorption.
It is known that certain gases combine rapidly when ex-

posed to sunshine, which do not unite in the dark : no doubt

because the light causes the molecules to vibrate, so as to

come within the sphere of each other's attraction.

I conclude from this, and many other facts of the same

kind, that light when traversing a transparent medium is able

to excite motion among its particles. This being admitted,
let us suppose iodine vapour so constituted that its molecules

are disposed to vibrate with a rapidity not altogether dissi-

milar to that of light. Now, if the differently coloured rays
differ also (as is probable) in rapidity of vibration, some of

them will vibrate in accordance, and others in discordance, with

the vibrations of the iodine gas. And these accordances and
discordances will succeed each other in regular order, from
the red end of the spectrum to the violet end ; each discord-

ance being marked by a dark line or deficiency in the spectrum,
because the corresponding ray is not able to vibrate through
the medium, but is arrested by it and absorbed. I communi-

• Lond. and Edinb. Phil. Mag., vol. ii. p. 381.

t Poggendotf's Anna/s, vol. iii. p. 353.



1 18 Suggestions respecting the ensuing Meeting

cated this hypothesis two or three years ago to Sir John Her-
schel, as affording at least a partial explanation of the pheno-
menon, and moreover deducing it from a very simple cause.

Baron von Wrede has lately published some speculations

upon the same subject, which at first sight seemed to me co-

incident with my own. But his hypothesis is different from
mine. He supposes the particles of iodine vapour to be mo-
tionless, and that they act upon the light as minute reflective

planes situated at small and equal distances from each other.

According, therefore, to the usual laws of the interference of
luminous waves, some are transmitted and others destroyed,

according to the length of their undulations compared with
the distance between the particles of vapour.

XIV. Suggestions respecting the ensuing Meeting ofthe British

Associationfor the Advancement of Science. By A Corre-
spondent.

To the Editors of the Philosophical Magazine and Journal.

Gentlemen,
fT,HE meeting of the British Association which was held
** last year in Edinburgh, will long be remembered with

pleasure, for the warmth with which its objects were patron-
ized, and for the friendly feelings and liberal hospitality so

uniformly evinced to the members.

We are next month to visit our open-minded and kind-

hearted neighbours the Irish; and I look forward with the

most lively satisfaction to the occasion. Our institution has

made some splendid acquisitions in the sister isle ; for some
of the most worthy and talented of her sons have been among
the first and most anxious to give it their sanction. We owe
much to the character and abilities of these gentlemen; but

still more to their zeal and energy, which have so nobly se-

conded the exertions of the founders of the British Association,
and have thus given an impulse to the society, of which every
one is happy in feeling and in acknowledging the influence.

I trust, therefore, that the assemblage in Dublin will be

ample; and that there will be a general disposition manifested

among the more influential of our members to make every
effort to attend it*. The invitation has been cordial, and its

* We add a note to inform our readers of the kind and public-spirited
resolution of SirJohn Tobin to devote the finest steam-vessel in the pert of

Liverpool to the accommodation of such Fellows of the Royal Society,

being also members of the Association, to whom it may be convenient to

proceed from thence to Dublin on the 9th of August. The communication

by which we are authorized to make known this most liberal invitation has

just reached us, and will be found among the Correspondence, on the cover

of the present Number.—Edit.
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acceptance will be gratifying.
" Est enim—valde decorum

patere domos hominum illustrium, illustris hospitibus ; idque,
etiam reipublicae est ornamento, homines externos, hoc libe-

ralitatis genere,
—non egere."

The British Association is a valuable appendage to the in-

stitutions of the country ; and I hope I may be excused, as

one very zealous for its welfare, in submitting to the consi-

deration of its principal managers a few suggestions relative

to some of the arrangements connected with its meetings.
The scientific proceedings of the society must necessarily

be very much conducted in the sections ;
but it appears to

me that the accounts which are given at the general meetings,
of the proceedings of the sections, instead of being almost en-

tirely confined, as has generally been the case, to a statement

of the subjects only of communication, should contain an ana-

lysis of the more interesting of those communications, given
in a concise and intelligible form. I need hardly refer, as an

example of the mode of framing such analyses, to the Royal
and other societies, where a short and perspicuous expose is

uniformly given of such papers as may have been read at the

previous meetings.
The abstract which is so properly invited by the Associa-

tion to accompany any investigations of considerable length,
would assist materially in the formation of the analysis to

which I have alluded; and though there would be labour and

difficulty attendant on the plan proposed, yet I would submit
that whatever is laid before the public meetings, should be

brought forward in a form which may be as likely as possible
to be satisfactory to the great bulk of the members ; and
should always have the advantage of being communicated
with adequate powers of voice, and distinctness of enuncia-

tion.

If the plan be persevered in, which was pursued at the

Edinburgh meeting, of confining scientific communications

entirely to the sections, it is the more necessary that some
such measures as those which I have pointed out should be
called into action, in order to give sufficient interest to our

public meetings; but I would venture to suggest, whether it

would not be expedient and advantageous, at such meetings,
to have some communications read, of moderate length, com-

prehensive views, and at the same time popular structure,
with which to animate and instruct the assembly. It would
not be an unworthy condescension in the most highly gifted
of our members to lend themselves occasionally to such an

object ; though I am aware that some may be disposed to

regard it as a little beneath the dignity of science to mix up
anything of the popular with our proceedings. It is, how-
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ever, to the mode of exposition that I would apply the term,—
to science popularly developed,

—not to what may be called

popular science; and I need not point out to men of accurate

knowledge and of clear and comprehensive views, that some of

the most important and refined objects of inquiry may be

treated in apt, plain, and intelligible language, and elucidated

by lively and appropriate illustrations.

Our Society is not composed of philosophers alone. It en-

rols among its members, as has been well stated of the York-
shire Philosophical Society,

" not only those who are them-

selves engaged in philosophical studies, but all by whom the

value of such studies is duly appreciated ;
not those alone who

hope to extend the boundaries of knowledge by their own re-

searches, but all who are willing to encourage the prosecution
of such researches by others, and to concur in furnishing
those facilities to scientific inquiries which a philosophical
association is capable of affording."
We therefore invite additions to our members, from the

respectable classes of society, wherever we go, without being

nicely inquisitive as to qualifications ;
and we are right in do-

ing so, for, independently of the pecuniary resources which

they afford, there is an animating and exhilarating influence

in numbers, of which it is impossible that the gravest and most

philosophical can be insensible. But with such views of the

elements of the Society, it is important to bear in mind, in

its proceedings, the popular as well as the philosophical cha-

racter of its structure.

The British Association derives its origin from the cele-

brated meeting of scientific men which annually takes place
in different cities of Germany; but it was thought desirable, at

its formation, to aim at making it more subservient to the ad-

vancement of science than that on the Continent professes to

be. The views of its founders were so honourable and high-
minded as to merit every possible support and encourage-
ment from the scientific world ; but in thus endeavouring to

place the objects of the Society in a higher and more dignified

position than those of its parent, I trust it will always be

borne in mind, how essential the attendance of its principal

members is to the preservation of the main characteristic of

the institution, that of bringing kindred spirits together, and

thus connecting the pursuits of literature and science with

the kindliest feelings of our nature: "Omnium Societatum

nulla praestantior est, nulla firmior, quam aim viri boni,

moribus similes, sunt familiaritate conjuncti;" and I venture

to submit, that the most successful production which the

most able of our members may furnish, in obedience to the

wishes of the Society, is not equal in its moral influence, as a
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means of fostering and extending the love of literature and

science, and promoting its permanent advancement, to the

easy colloquial intercourse to which our annual convocations

give rise. The most elaborate and valuable reports are but
little known, and but imperfectly appreciated during the

meetings of the Association. They are for perusal in the

closet; and the full advantage of them is to be obtained

whether the reader attend our meetings or not. If the most
material portion of the operations of the Society is, therefore,
to be viewed as connected with the production of reports, or

even the following up of important and interesting subjects of

investigation, there is but little inducement by this means fur-

nished to personal attendance; and it is in the judicious en-

couragement to such attendance that, as it appears to me, the

life's blood of the Society consists. The Continental meetings
have been eminently successful ; and I should be sorry that

the plan of them, which has stood the test ofmany years' ex-

perience, should be too much departed from; for I should

fear that in considering the expediency of a distant expedi-
tion, the scale would hardly descend in its favour if the prime
object of our meetings were merely to afford certain specified

occupations for the intervals between them.

The annual meeting of the British Association may with

propriety be regarded as a kind of Saturnalia in science,
as a period of relaxation and enjoyment, no less favourable to

the preservation and augmentation of intellectual vigour, than

well-regulated exercise, and change of scene and avocation,
are to bodily health. Too much stress, I would venture to

submit, has been laid on the direct, and too little on the in-

direct, influence of the Society, in the advancement of science;
for the unreserved and easy association of philosophical
minds has not only a tendency to remove prejudices and
correct errors, but to strike out new trains of thought, to

communicate new facts, and to suggest improved modes of

inquiry in every department of human knowledge. The re-

sult of a single meeting may thus, in fact, prepare for years
of investigation and research

;
and it is this indirect influence

on the interests of science which constitutes the particular
charm of the Society, and its peculiar distinction from other

scientific associations. I need say nothing of the tendency
of our institution to keep up or revive old friendships, and
to generate new ones ; to produce an acquaintance with the

most agreeable parts of the human character ; and to bring

together men differing, perhaps, widely in some of the most

important points of opinion, on a sort of neutral ground,
Third Series. Vol. 7. No. 38. Aug. 1835. R
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where all is amity and goodwill. Who, likewise, does not

wish to be acquainted with the philosopher in common life ?

to know something of his character and manners, and how he

comports himself in the varied and interesting relations of so-

ciety ? In former times there seemed to be something of re-

pulsion in the deeper investigations of science, which kept
their cultivators on a sort of hallowed ground. In the retire-

ment and seclusion of the college or the cloisters, the man of

literature and science possessed a kind of superior and sepa-
rate existence. But as we know him better, awe and reve-

rence give place to love and esteem ; and we are gladdened
to find that those who can enlighten by their erudition, can

charm by their wit; and that the same mind which is distin-

guished for the grave severity of its philosophical pursuits,
can unbend itself to delight by vivacity, good temper, and

willing participation in the feelings and occupations of com-
mon life.

No man is a hero to his valet de chambre, and no man is

a philosopher to his gyp ; but if close approximation is un-
favourable to the ignotum-pro-magnifico feeling; if distance

gives mellowness of prospect, and that sort of enchantment
on which poets love to dwell ; minuteness of observation, on
the other hand, exhibits nicety of structure and beauty of

appearance which art in vain attempts to imitate, and often

discovers amid the infinite peculiarities of human character,
virtues and excellences which elude cursory and general ob-

servation.

I submit these observations with every feeling of respect
and deference, and with the most earnest wish that our goodly
structure may go on and prosper. We have nearly arrived at

an important epoch in our existence, that in which, having gone
through the universities of the United Kingdom, we are to

visit some of its principal cities ; and if anything more can
be done, than has already been attempted, to give greater ef-

fect to the operations of the Society, particularly by encour-

aging the afflux of foreigners as well as our countrymen at

its meetings, I have every confidence that the principal mem-
bers of the Council, to whom the Society has already been so

deeply indebted, will give every attention to the subject.
At the formation of the British Association, I have under-

stood that one of the most distinguished members of our

Society suggested, that the plan of the Continental meetings
should be followed in establishing it. I know not what Sir

David Brewster's opinion may still be upon this point, but at all

events it is right for me to state that I have not the honour of his
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acquaintance, and that my letter is written without his know-

ledge, except, perhaps, as one of the Editors of your valuable

work. I have the honour to be,

Gentlemen, yours, &c,
July 18, 1835. X. Y. Z.

XV. On Olbers's Method of determining the Orbits of
Comets, By Professor Encke.

[Continued from p. 25.]

I^HE general differential equations for every celestial body
of our system, if x' and y

f denote its heliocentric coordi-

nates in the plane of its orbit, are

dt*
+

r'
3
" U

dt*
+

r'
3
" U

in which the terms are supposed already to have been multi-

plied by the constant K. These equations give the following

by further differentiation :

a?x' _ dt
; J_ dx[

dt?
" +

r'
4 X

r'
3

'

dt

d4 x' _ fj_ 12 /dr[V
2

3^ jPrTi i

ZF~ +
Lr'6 r'

5 W*/ +
r'

4
'

d t* J
*

6
rfrj

d.r f

and similar expressions for ~-*L and
—jr* by changing a:' for

y . If these values are substituted in Taylor's formula, every
x and y may be expressed by a series in which only the first

differentials of the coordinates are to be found, and in which

dxf

the coefficients of x' and -j- (which coefficients involve r1 and

its differentials together with the powers of the time) in the

expression for x are identical with the coefficients of y' and

-2- in the expression for y.

Putting, for brevity,

K
(*'
-

t)
= t"

(25) K (t"
-

f)\m t

K (I*
-

/)
=

if

and likewise,
R 2
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-

* 7 r« dt
+
™\r>

Q r'Adt)
+

r'
4 d*2

J

Tx#*-K
— -" 1

w« - -*^-i
t"3

,
t"4 d i»

r 4 dt

„__ ,
T3

!
T* dV

the expressions for the cordinates of the first and third places
become

.. dx'
x — w

t

x — w„ -jj

. dy

xn= w' x' + w"
-jj

y= w/y + w"
-?j

accurate to the fourth power of the times inclusively. Substi-

tuting these values in the above symbolic expressions [rr
1

],

[r r"], [r
1

r"], for the quantities y' x — x' y9 y" x — xn
y,

y" x — x"y', and remembering that x' -~- —
y' -j— is the

double areal velocity, consequently, according to Kepler's law
= Vp, p being the semi-parameter of the orbit, we obtain

r n / f'» x
t,,s W* dr' \

or as only the ratios of every two areas are required

[r'r"] r_f 1 _ y
t2 -t'* ^jV3 dV \

[rr] ~t'\
L * H + *

r'
4 '

dt J

[r'i
J
']

m
t L *

r'3
+ * r'*

"
'

dt
'"
J
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which are accurate to the third power of the times inclusively.
These values are true for every body of our system. In the par-
ticular case ofthe orbit of the earth, the term of the third order

becomes quite insensible, on account of the very small factor

—z—, and belongs, in some measure, to a higher order. The

term of the second order in the only quotient which is employed

in Olbers's method, viz.
rR prjT > becomes for t = t" or for

equal intervals quite equal zero. As one may always ap-

proximate to this most favourable case of the intervals of the

observations, as nearly as the observations from which the se-

lection is made will permit, the most considerable part, at least,

of the influence of terms of the second order may be destroyed.

Putting t = / . t" we have

[R' R"] r_ f _ . l^jj ** \
R'] ~t" V */+l

'

R'3
* '

J

where the factor , | , has for / =r J the value of £, for / = 2

[R
I- 1

/+1
the value ^, and for / = 3 the value ^ ;

in the case, therefore,

of the very unfavourable distribution of the time in the ratio

of 1 to 3, one half of the influence of the terms of the second

order is annihilated.

For the comet we may find an exact expression of the ratio

of the sector to the triangle by means ofthe auxiliary quantities
which have been used for the solution of Lambert's equation,
and these expressions will prove that here likewise in all cases

that can occur in practice, the terms of the second order are

so great in comparison of those of higher orders, that a solu-

tion satisfying the former is sufficiently accurate. The equa-
tion (6) may, agreeably to its import, be written thus:

F = t» V2q = [rO + I [r H]—£^
or substituting from (4) and (5)

But as k — (r + r) sin y,

we shall have, by substituting this value in (3),

m = (cos £ y + sin £ y) V (r + r1

)

n = (cos \ y — sin \ y) V (r + r^),

consequently :

m — n = 2 sin \ y V (r + r')

m n =s cos y (r -f r'),
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by which we get

1 -|- 2 sec v ^

But as sin y = r\
. p, the factor

^
—

£, or the ratio
j
—

^

may be united with the table for the solution of Lambert's

equation. In the column of that table headed

, , I + 2 secy
log v = log

- r-

its value for
>j
= to

>j
= 0*32 has been given. To continue

it further appeared quite unnecessary, in consideration of the

possible use which might be made of it. For the smallest va-

lue which in general may be admitted, viz. for r + r' = 1,

»j
ss 0'32 corresponds already to an interval of 9 or 10 days.

Taking into account only the first five decimals log v in-

creases very nearly as the square of >j, or for the same r -f r'»

nearly as the square of the time. If, on the contrary, we as-

sume a certain interval which for every single sector will rarely
be greater than seven days, we obtain for different (r + rO the

following table :
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hilated in Olbers's method, likewise takes place, and conse-

quently the problem is nearly rigorously solved ; for intervals

not quite equal the greater part of their amount at least is de-

stroyed. These series show, likewise, the reason of Dr. Ol-
bers's remark at the end of the preceding paper, that it is gene-
rally somewhat more accurate to take

[Vr"] [R/ R"]

[r r'f
-

[R R']

instead of the more simple ratio of the intervals of time. The
error is less as long as r Z. fy % but when r7^2 the ratio

of time is to be preferred.
From the explanation here given the great success which

has attended Olbers's method on almost every occasion may
be sufficiently accounted for. The quantities of the first

order are in every case completely taken into account. In the

first place the possibility of the case of equal intervals, not a

very rare one, in which even the terms of the second order

with respect to the intervals are perfectly destroyed, and a ri-

gorous solution is obtained ;
and in the next place the cer-

tainty that even in the cases of unequal distribution of the time

between the observations only a very small part of these latter

terms is neglected, insure to this method the preeminence
over all the other known methods, which, as it is founded in

theory, has from its very first publication been confirmed by
practice.

Should it be apprehended that in cases of very unequal in-

tervals the error of the approximate supposition might too

much affect the result, this supposition may be amended as

soon as the calculation has been carried on to the end of the

trials. The values of r, r" which are known, are generally
correct to quantities of the second order. Deducing from
them the value of r1 or making

r'=i(r"+r)-i
T

-^(r
JI

-r)

and likewise

dS _ r»-r
dt~ t'

we shall obtain correctly to quantities of the third order,

(o^ [r>r"1_ t r
4(t-tV ,,

t»-r \

If we calculate besides accurately from the existing data

[R' R"l
>p pn an(* designate the approximate value of p brought out
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by the trials by (p), the value of M which is now to be consi-

dered as perfectly accurate will be

(27) M -
--jpj

M +
^^ [R R,^ ^

. M .

A final solution of the problem, to calculate r1 from the

values of r, r* and k which have been obtained, these values

involving already the determination of the whole orbit, and

consequently the value of r', has been given by Bessel in

Schumacher's Astronomical Memoirs (Abhandlwigeri) ; it leads

to the solution of two cubical equations. Ifdeemed convenient,

one may likewise make use of the value of log v given in the

table, which is to be deducted from the logarithm of the in-

terval in order to obtain that of the area of the triangle. The
value of 7

J
is thus found by the same interpolation as above.

There is, however, a case to which the method as hitherto

deduced cannot be applied. A perfect understanding of it is

most easily obtained by reverting to the original formulae (14-),

and by comprising the values of M' and M" in a different man-
ner. If we conceive the direction of the sun's longitude for

the second observation to be S', and the directions given by
the three places of the comet to be C, C, C" and all marked
on the sphere of the heavens, and then suppose the triangles
between the pole of the ecliptic and S' C, S' O, S' C" drawn ;

and if we designate in each of them the sides S' C, S' C, S' C/f

by 0-, o-', cr", and the angles at S' by X, X\ 2", we have by sphe-
rical trigonometry the following six equations:

sin <r sin X = cos 8 sin (a
—

6')

sin <r cos X = sin 8

sin cr' sin 2? = cos 8' sin (a!
—

6')

sin cr' cos 2l = sin 8'

sin <r" sin 2"m cos 8" sin (a"
—

6')

sin cr"cos 2n= sin 8".

Deducting the product of the second and third equations
from that of the first and fourth, and performing the analo-

gous operation with the last four of them, we have

sin a sin a' sin (2 —2') = cos S cos V { tan V sin (<*
—

0') —tan S sin (a'— 0') }

sin</sin<j"sin(2'—2")=cos$'cosS"{tan$"sin(>'— 0')—tand'sin(*"— ©')}

or by substituting these values in M' and M",

M' - si" * sm (2 — j*)
sec 8

!7 sin cr" sin (2'
- W)

'

sec 8"

"
sin o-" sin (J5*

-
X")

'

sec 8"
*
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The quantities <r and cr" are independent of the intervals ;

but 2—2' and 2'— 2n and consequently the numerators and

denominators of M' and M" will generally be of the first order

of the intervals, and their values will not be liable to greater
errors than the observed a! — a and V — 8. For we have

sin <r sin o
7
sin {2 — X)
= sin (&'

-
8) sin (£(« + «')- 6') cos £ (a'

-
a)

- sin I (a
-

a) cosQ (a + a')
-

6')
sin (* + 8).

If, however, in a particular case, 2 — 2' and 2'— 2" should

be so small that they might be considered as quantities of a

higher order, or should they be = 0, the expressions for M'
and M" and consequently M will be either too unsafe for

calculation or perfectly indeterminate, and the possible errors

of observation as well as the term neglected in M might obtain

such a preponderating influence that the use of an expression,
otherwise very approximate, might lead to essential errors.

At least the accuracy of the approximate expression of M, the

neglected factor M" being now of the order — 1, would be of

an order less high by one.

This case of exception will, however, as the view of the for-

mulae proves, only take place when the three geocentric places
of the comet lie apparently in a great circle with the middle

place of the sun, or too nearly approach to such a position.
It would, however, be wrong to consider this as a case of ex-

ception to Olbers's method, as it is founded in the nature of

the problem and would and must take place in like manner,
in every method (not excepting that of Laplace). Every me-
thod which makes use of the important condition of a motion
in a plane passing through the sun is liable to it, and must be

so, although it is not always mentioned ; and every method
which neglects this important and simple condition and yet ap-

plies no more data of observation, making consequently the

problem perfectly determinate, will on that account make a

sacrifice in point of accuracy. If we leave for a moment the

motion of the earth out of the question and put 6=6'= 6",
the numerator and denominator of M are factors of the pro-

jections of [r r']
and \r r"] on a plane which is perpendicular

to R'. If these become = 0, or too small, the conclusions

which may otherwise be derived from their ratio to one another,

joined with the condition of a constant plane of motion, as to

the distances of the comet from the earth, loses entirely or

partly its force, and one is obliged to introduce another, al-

though hitherto unknown quantity, perhaps the distance of
the comet from the sun, in order to determine the ratio of
the distances with equal accuracy. This is indeed the man-

Third Series. Vol.7. No. 38. Am. 1835. S
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ner of proceeding of the other methods as well as of Olbers's.
The method, as far as it consists not so much in the single for-

mulae as in the manner of proceeding to find from the ratio of

the distances the distances themselves by means of Lambert's

problem, is not changed by this case of exception, but the first

approximation becomes indeed less accurate, and the calcula-

tion becomes somewhat longer.
In this case the combination of the two last equations of (13)

cannot be applied, and it will be necessary to make use of the
two first alone, or in conjunction with the fourth. If we
choose first the second, in which

p'
is already wanting, we may

write it thus,

„ = [rV] sin («'
-

«)

? [r /]
'

sin (a"
—

a!)

'

t

[rV] Rsin(e-a,

)-[r7-
fnR/

sin(6
f-af

) + [rr
/

] R'/ sin(e"-ar
)

[r r'~\
sin (a"

—
ex!)

The factors [r
1

r"], [r /•"], [r r'] contained in the numera-
tor of the latter expression may be considered as the coordi-

nates of the sun in reference to a line of abscissae, the direc-

tion of which is given by a', and may therefore be designated
, by Y, Y', Y". We have next, accurately to quantities of the

second order inclusive,

[^^^[R^] f /J 1AT
irr'] f [RR

1

] V f
{T T

}
\ r'

3 RVj

frH? ~ [rr,/] ii«i & -^ (X - ±\\
[rr>\

~
[RR'] l_

* [T ;
Vr' 3 RVJ

and

frr'] [RR
1

]

[rr'J

~~

[RR']
'

By the substitution of this value in the latter part, there will

appear in the numerator an expression which may be written

thus :

[R' R"] Y - [R R"] Y' + [R R'] Y«

Now this expression, in consequence of the earth's orbit

being a plane, is by (1 2) = 0. There will remain conse-

quently only the terms multiplied by (—3 — p 3 )-
If we sub-

... c [R'R"] [RR"] . .

stitute in these terms ior-L R
-

R(
J

, ;„—, their respective

T t'

approximate values — ,
—

, and introduce Y! instead of Y,
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neglecting the higher terms dependent on the interval of time,
the formula will assume this shape :

t* - V

(*"-a,y~V sin (a" -a')

A form quite similar will be obtained by combining the first

with the four last of the equations (13). Eliminating from
them

p'
we have

»— [r
'

r"] tari 8
'

cos (* — ©')
— tan S cos Q ' — ©')

=

[rr'J
'

tan I" cos (a'— 0*)
— tan S'cos («"— 0')

e

__ [r'r"] RtanS'cos(0— ©')—[rr'^R'tanV+irr
1

]
R"tan S'cos(©"-©')

[r r'] (tan
a" cos (*'

—
0')
- tan V cos (a"

—
0'))

As we before introduced the Y, so we may here introduce

the X in reference to the direction ©', and by the same pro-
cess we shall obtain

„_ t" — t' tan 8' cos (a —.0')
— tan 8 cos (a'

—
©')

° ' "

t' — t
'

tan 8" cos (a'
—

©')
— tan 5' cos (a"

—
0^)

^

i XT'
R' tan 8' / 1 1 \

tan 8" cos (a'
-

©')
- tan 8' cos (a" -e')\r

T3
~W3)

*

Both equations are correct to quantities of the first order

inclusive. Their combination gives, by eliminating the term

which has the factor 1-^
— JL

j,
the equation (16).

The proceeding, which in the above-mentioned case has hi-

therto appeared to me the most convenient, and which has in

practice proved to be so as much as could be expected, (it

being by almost two orders less accurate than the original
formula for M,) consists, therefore, in the following: If the

value of M appears to be too indeterminate, on account of the

smallness of its numerator and denominator, one may choose
in place of it either

M -*""*' sin & ~
«> orM -*<-;- sin (*"-«<)'

M - *" ~
I

tan 8' cos (a -©') - tan 8 cos (a'
-

©')M **
f —t

'

tan 8" cos (a'
-

0')
- tan 8' cos (a"-©')

'

according as the differences of geocentric longitude or latitude

are the more considerable, and consequently allow less influ-

ence to the possible errors of observation. The error hereby
introduced is of the first order of the intervals of time. The
calculation is then carried on to the completion of the trials,

by which approximate values of r and r" become known en-

tirely by formulae (I) and (II). The value of r is then found

S2
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by interpolating for the interval of time ; and denoting the ap-

proximate value of p thus found by (p), the above values ofM
are to be respectively multiplied by one of these quantities,

L'./Znl^) R'/l _ l_x!

Y * T T
sin(a'- a ) '{p)\r* R-y /

/*i»w fit* 5!(^_1_J_U
[

*
tanS'cos(a-0')-tan8cos(a'--©')

,

(p)\r
3 R3/ J

accordingly as the first or second formula has been used. The
error of this new value of M will generally be of the second

order of the intervals of time; and with this value the calcula-

tion may in most cases be completed, as, besides, in such a

distribution of the observations the accuracy of the determina-

tion of the orbit is somewhat more restricted than in the cases

in which the more direct process can be adopted.
As an example of approximation I will apply the formula

to the above observations. The two first expressions of M
will be here

log M = 9-70341 and 9*73397,

the latter of which, on account of the great change in latitude,

would be preferable. Taking now for r' and (p) their correct

values, viz. log r' = 0*12401

log (p)
= 9*80364,

(because although the values calculated by the erroneous hy-

pothesis for M would indeed deviate, yet not so much as to

sensibly alter the result), the logarithms of the correcting fac-

tors will be

0*05522 and 0*02427,

or the corrected values of M,

log M =. 9*75863 and 9*75824,

while the correct expression, as found above, is

log M = 9*75799.

The difference is inconsiderable enough to be neglected al-

together in the case of observations so unfavourably situated.

[To be continued.]

XVI. Reviews, and Notices respecting New Booh.

Illustrations of the Botany and other branches ofthe Natural History

of the Himalayan Mountains, and of the Flora of Cashmere. By
J. Forbes Royle, Esq., F.L.S. F.G.S. &c.

AT a time when title-pages often promise so much more than

the reader is unfortunately capable of discovering in the works

to which they are prefixed, it is refreshing to take up a volume
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which under an unassuming head presents us with a mass of va-

luable information. Under the simple name of illustrations'

Mr. Royle has not only afforded us that information which the title

of his work would lead us more immediately to expect, but he has

also presented us with a comprehensive sketch of the physical fea-

tures of India in general, and of the Himalayan Mountains in par-

ticular; with most valuable details respecting the adaptation of

animal and vegetable life to the conditions unde,r which it exists,

the distribution of such life according to the localities fitted for it ;

and also with a variety of other subjects of general interest, which

certainly no one would have anticipated from the unassuming title

he has given to his work.

It is with much pleasure we observe that Mr. Royle omits few

opportunities of illustrating the power of science to contribute to

the happiness and welfare of mankind ; we particularly allude to

those passages where he points out the capabilities afforded by the

variously situated portions of our Indian possessions for the growth
or cultivation of numerous important productions. We experience
this pleasure not because we would wish to degrade science and

make it subordinate to the mere acquirement of pounds, shillings

and pence, but because it is most desirable to prove to the mass of

mankind, that, while their intellectual enjoyments are increased,

and their minds are expanded by science, their more ordinary oc-

cupations are benefited in proportion to its progress.

Respecting the actual products of India, and its capabilities, Mr.

Royle remarks, that

"In the peninsula of India, and in the neighbouring island of

Ceylon, we have a climate capable of producing cinnamon, cassia,

pepper, and cardamoms. The coffee grown on the Malabar coast

is of so superior a quality as to be taken to Arabia and re-exported
as Mocha coffee ; the Tinnevelly senna brings the highest price in

the London market; and there is little doubt that many other valu-

able products of tropical countries might be acclimated, particularly
as several are already in a flourishing condition in the Botanic gar-
den at Calcutta, such as the cocoa and nutmeg, as well as the cam-

phor, pimento and cashew-nut trees. In the Neelgherries a favour-

able site might without doubt be found for the cinchona, as well

as the different kinds of ipecacuanha." Along the coasts

of the Bay of Bengal the cocoa and areca-nut palms flourish and

abound, and the continent everywhere produces indigo, cotton,

tobacco, sugar, and opium. The first, hardly of any note as an

Indian product thirty years ago, is now imported in the largest

quantities into England If from these we turn our at-

tention to other products, we shall still see that there are great ca-

pabilities even where we should least expect them: for though India

is generally looked upon chiefly as a rice country, wheat has been

imported into and sold at a profit in England from the northern

provinces, and flour for making starch is now one of the annual ex-

ports from Calcutta. Of dyes, medicinal drugs, resins, and gums,
there are great varieties, and more might be successfully intro-
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duced The northern provinces and the hills forming the

more immediate object of this work, will be more fully considered

in the sequel; it is sufficient at present to observe, that at one sea-

son they grow European grains, and at another those which are pe-
culiar to the tropics { and that many perennials of both these two

climates seem to succeed equally well in the northern provinces of

India
j here, therefore, many of the useful products of Persia,

Arabia, and Barbary, might be grown. Somewhere in the

valleys at the foot of the hills (Himalayan), or at moderate ele-

vations, the more generally useful productions of European countries

might be successfully introduced, as the olive and hop
Here also, as I have recommended in a report to Government,
there is considerable prospect of success in the cultivation of the

tea-plant, for the different elevations allow of every variety of cli-

mate being selected, and the geographical distribution of this plant
is sufficiently extended to warrant its being beneficially cultivated."

(pp. 4, 5.)
It is clear that the ability of successfully cultivating the plants

of some countries, in others where they are not indigenous, will

depend upon a knowledge of the climate and other necessary con-

ditions both in the country where the plants are indigenous, and in

those to which they are to be transported. At first sight it may
appear that sufficient knowledge for the purpose requires very little

aid from science : in practice, however, it is found that experi-
ments of this kind frequently fail from inattention to circumstances

which to a common observer appear of little importance, but which,
when considered by a scientific man, aware of those on which the

experiment depends, are probably among the first subjects to which
he directs his attention. Hence the value of those researches to as-

certain the causes upon which the growth of certain families or

genera of plants depends, and of inquiries into the natural dis-

tribution of such families or genera over the face of the globe.
Mr. Royle's work abounds with valuable information on these heads,
more particularly with regard to the vegetation of the Himalayan
mountains, and therefore his suggestions for cultivating the pro-
ductions of other countries within our Indian possessions acquire
a value which they could not otherwise possess. It appears also

that while other countries may be compelled to contribute a por-
tion of their vegetation for the advantange of India, India is in re-

turn forced to send many of her plants for the comfort or gratifica-
tion of man into various other countries, even into our own northern

climate ; for our author states, that
u Many of the trees and shrubs of Northern India are now

flourishing in the open air of England, especially in the gardens of

the Horticultural Society of London, and of the Messrs. Loddiges*
where may be seen : Pinus Deodara ; Webbiana excelsa, Gerardiana
and Morinda ; Rhododendron arboreum, aristatum, campanulatum
and lepidotum; Pyrus vestita and variolosa-, Cratcegus glauca;
Cotoneaster microphylla, rotundifolia, and several other species;
Benthamia Jragifera ; Rosa sericea, macrophylla, and Brunonis

j



Reviews, and Notices respecting New Books. 1 35

Berberis Asiatica, aristata and Wallichiana ; PotentiUa atrosan-

guinea and Nepalensis j
Salvia nubicola, and many others." (p. 42.)

When we search into the present distribution of animal and vege-
table life over the face of the globe, there are few subjects of greater
interest than the correspondence or difference, as the case may be,

between the animal or vegetable forms which are found under

nearly equal climates, particularly as regards temperature, whether

such equal temperatures be obtained by variations in altitude above

the level of the sea in different latitudes, or by the equal approxi-
mations of localities to the equator or to the poles, as may happen.
The Himalayan mountains rising to a great height in a warm lati-

tude, and bounding the lower lands of India on the northward, ne-

cessarily afford excellent opportunities for studying the effects of

diminishing temperature on animal and vegetable life as the tra-

veller proceeds from the heated plains at the southern base of these

mountains, and rises to the line of perpetual snow of the highest

range. These opportunities were not likely to be overlooked or

lost by a person of Mr. Royle's acquirements, and accordingly
those parts of his work which are published, contain some very
remarkable facts connected with this subject, and it is understood

that the parts which are to follow will afford us important additions

to them.
Mr. Royle divides the slopes of the Himalayan mountains into

three belts, the first may be considered to reach " to between four

and five thousand feet of elevation, as several tropical perennials
extend to the latter, and snow does not usually fall below the

former. The second belt may be conceived to embrace the space
between five and nine thousand feet of elevation, as the winter's

snow is always melted from such elevations before the accession of

the rainy season, and the upper is nearly the limit to which the

herbaceous plants of tropical genera extend. The third belt may
be taken from this elevation up to the highest limits from which snow
melts away on the southern face of the Himalayan mountains."

(p. 16.) Among the difficulties noticed by the author which attend

this division of the slopes of these mountains into belts of vegeta-
tion, he adduces that "

produced by the great difference in the ve-

getation of the northern and southern faces of the very same range
or mountain, so that frequently a straight line running along the

summit of the ridge may be seen dividing the luxuriant arboreous

and shrubby vegetation of the northern face from the brown, bar-

ren, and grassy covering of the southern slope." (p. 16.)
Mr. lloyle offers the following explanation of the remarkable

fact, that the limit of the line of snow rises higher on the northern

than on the southern flank of the Himalayas.
" From the details which have been given, it seems abundantly

clear that the elevation of the Indian snowy range is sufficient to

prevent the passage across of the clo.udy masses which deluge the

plains of Northern India with rain, both in the cold and in the

warm season. The atmosphere, therefore, on the northern face of

the Himalayas preserves unimpaired the dryness, which is the

characteristic of the rarefied air of lofty situations: hence the little
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deposition of snow which takes place in winter in proportion to the

lowness of the temperature. The returning warmth of spring ra-

pidly dissolves this thin layer of snow from level places, in conse-

quence, it appears, of the undiminished power of the solar rays in

passing through so rare and transparent a medium ; a fact tending
to confirm Mr. Daniel's views respecting the superior energy of the

solar rays in the higher regions of the air; and as this seems al-

ready to have been done with respect to his opinions of their great

power in polar regions, the fact is interesting as giving an addi-

tional cause for the analogy between alpine and polar vegetation.
When the snow is once melted, these elevated tracts, surrounded
and confined by towering mountains, absorb heat as readily during
the presence of the sun, as they radiate it freely while he is absent ;

and becoming, like the surface of the earth at ordinary levels, the
source whence the heat received from the sun is diffused to sur-

rounding objects, they cause the line of perpetual congelation to

recede higher and higher in proportion to their own elevation.

Peaks and pinnacles, on the contrary, projected into the air like

promontories into the ocean, partake rather of the equability of

temperature of the media into which they intrude, than impress on

them, like plains and table lands, their own extremes of heat and
cold." (p. 3y.)

Mr. Royle's work is illustrated by numerous well-executed plates,
more especially of plants, and by geological sections which are to

be described in the forthcoming numbers. Altogether, we highly
recommend this publication to our readers, containing as it does,
not only an ample store of information respecting the natural pro-
ductions of the Himalayas, but also the best general view of the

physical features of those magnificent mountains with which we
are acquainted.

XVII. Proceedings ofLearned Societies.

ROYAL SOCIETY.

[Continued from vol. vi. p. 375.]

April 2.— A PAPER was read, entitled, "On the Results of Tide
±\- Observations, made in June 1834, at the Coast-

Guard Stations in Great Britain and Ireland." By the Rev. W.
Whewell, F.R.S., Fellow of Trinity College, Cambridge.
On a representation made by the author of the advantages which

would result from a series of simultaneous observations of the tides,

continued for a fortnight, along a great extent of coast, orders were

given for carrying this measure into effect at all the stations of the

Preventive service on the coasts of England, Scotland, and Ireland,

from the 7th to the 22nd of June inclusive. From an examination of

the registers of these observati6ns, which were transmitted to the Ad-

miralty, but part of which only have as yet been reduced, the author

has been enabled to deduce many important inferences. He finds,

in the first place, that the tides in question are not affected by any

general irregularity, having its origin in a distant source, but only by
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such causes as are merely local, and that therefore the tides admit of

exact determination, with the aid of local meteorological corrections.

The curves expressing the times of high water, with relation to those

of the moon's transit, present a very satisfactory agreement with

theory j
the ordinates having, for a space corresponding to a fort-

night, a minimum and maximum magnitude, though not symmetrical
in their curvatures on the two sides of these extreme magnitudes.
The amount of flexure is not the same at different places ;

thus con-

firming the result already obtained by the comparison of previous ob-

servations, and especially those made at Brest
;
and demonstrating

the
futility of all attempts to deduce the mass of the moon from the

phenomena of the tides, or to correct the tables of the tides by means
of the mass of the moon. By the introduction of a local, in addition

to the general, semimenstrual inequality, we may succeed in recon-

ciling the discrepancies of the curve which represents this inequality
for different places ; discrepancies which have hitherto been a source

of much perplexity. These differences in the semimenstrual inequa-

lity are shown by the author to be consequences of peculiar local cir-

cumstances, such as the particular form of the coast, the distance

which the tide wave has travelled over, and the meeting of tides pro-

ceeding in different directions; and he traces the influence of each of

these several causes in producing these differences. A diurnal dif-

ference in the height of the tides manifests itself with remarkable con-

stancy along a large portion of the coast under consideration. The
tide hour appears to vary rapidly in rounding the main promon-
tories of the coast, and very slowly in passing along the shores of the

intervening bays; so that the cotidal lines are brought close together
in the former cases, and, in the latter, run along nearly parallel to

the shore
;
circumstances which will also account for comparative

differences of level, and of corresponding velocities in the tide stream.
The author intends to prosecute the subject when the whole of the

returns of these observations shall have undergone reduction.

A paper was also read, entitled,
"
Copies of Registers of the Ther-

mometer kept at Alford, Aberdeenshire." By the Rev. James Far-

quharson, F.R.S.

The observations recorded in these tables were made at 9h 15m

a.m., and at 8h 30m p.m., each day of the year 1833 3
and the

highest and lowest temperatures in each month observed from the in-

dications of Six's thermometer. The author remarks that the differ-

ences between the temperature of the morning and evening hours of

observation were greatest, on an average, during clear weather
j

that

is, when the radiation of heat from the ground is greatest.
The reading of another paper, by the same author, entitled " On

the Ice, formed under peculiar circumstances, at the bottom of running
Water," was commenced, but not concluded.

April 9.—The reading of a paper entitled,
u On the Ice, formed

under peculiar circumstances, at the bottom of running Water." Bv
the Rev. James Farquharson, of Alford, F.R.S., was resumed and
concluded.

The ice which is frequently observed to collect at the bottom of

Third Series. Vol. 7. No. 3S. Aug. 1835. T
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streams and rivers, differs in appearance from that which is formed nl

the surface; for, instead of assuming the shape of solid glass-like

plates,it has more theappearance of aggregated masses of snow, and is

com posed of small crystals of ice adhering together irregularly, either by
their sides or angles. Rivers are sometimes so choked up by accumu-

lations of ground-ice of this description, that they are not only impeded
in their course, but also raised considerably above their banks. While
in this state, a slight change in the weather will frequently occasion

the complete disengagement of this ice from the bottom
;
so that, in

a ver'v short space of time, the river returns into its natural channel
j

and then, although it maybe frozen at the surface, it continues to flow

over a perfectly clear bottom. All these phenomena are considered

by the author as perfectly explicable on the theory he advances, of

different degrees of radiation of heat occurring from the bottom ac-

cording to variations of circumstances. He conceives that when this

radiation takes place from the solid opake materials of the bed of the

stream, through the stratum of transparent water, congelation is in-

duced on that portion of fluid, already cooled down to the freezing-

point, which is in immediate contact with the radiating body. The
circumstances which, by favouring radiation, contribute to this effect,

are, principally, great clearness of the sky, and great transparency of

the water
-,

the bottom of the river being cooled below the freezing-

point sooner than the water which is flowing over it
j and the ice,

formed at the bottom, remaining attached to it, as long as the heat

which is transmitted from below continues to be lost by radiation.

The formation of ground-ice is favoured by the intestine motions in-

cident to a rapid current; because the different strata of fluid, which in

still water would have arranged themselves, according to their specific

gravities, in the order most conducive to the congelation of the sur-

face, being continually mixed together, the whole body of water is

cooled more uniformly.
The Society then adjourned over the Easter recess to meet again on

the 30th instant.

April 30.—A paper was read, entitled,
" Continuation of the paper

on the relations between the Nerves of Motion and of Sensation,
and the Brain

;
and more particularly on the structure of the Medulla

Oblongata and of the Spinal Marrow." By Sir Charles Bell, F.R.S.

The author enters into a minute anatomical investigation of the

structure of the spinal cord, and of its relations with the encephalon,
and with the origins of the nerves. He finds that the spinal cord is

constituted, in its whole length, by six pairs of columns, namely, two

posterior, two lateral, and two anterior ; each column being composed
of concentric layers, and invested with an external coating of cineri-

tious substance, and all the columns being divided from each other

by deep sulci, which penetrate nearly to the centre of the cord. On
tracing the posterior columns in their ascent towards the encephalon,

they are seen to diverge laterally at the calamus scriptorius, or bottom
of the fourth ventricle, and to proceed into the substance of the cere-

bellum. Each of these posterior columns is here found to consist of

two portions, the outermost being the largest
-

}
and they now consti-
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tute the processus cerebelli ad medullam oblongaiam. This subdivi-

sion of the posterior columns may be traced throughout the whole

length of the spinal cord. The lateral columns give origin to the pos-
terior roots of the spinal nerves, and are therefore the parts subser-

vient to sensation. In ascending towards the brain, each of these co-

lumns has a double termination
j first, in the root of the fifth pair of

cephalic nerves ; and secondly, in the place where both columns unite

into one round cord, and mutually decussate.

Between the lateral and the anterior columns there is interposed a

layer of cineritious matter, constituting a continuous stratum from the

cauda equina to the roots of the auditory nerves. There is also a

septum, dividing the right and left tracts subservient to sensation in

the region of the fourth ventricle, and apparently terminating at the

point
of decussation of these tracts ; but, in reality, separating to al-

low of this decussation, and joining the central portion of the cord,

which connects the posterior with the anterior columns, and extends

from the pons Varolii to the cauda equina.
The anterior columns, constituting, at their upper part, the corpora

pyramidalia, after their union and decussation, compose the motor

columns of the spinal cord. They do not, in their course, unite or

decussate with the lateral, or sensitive columns
j
decussation taking

place only among the columns performing similar functions; that is,

the motor columns with the motor, and the sensitive with the sen-

sitive.

May 7.—The first paper read was entitled,
" On the Elements of

the Orbit of the Comet of Halley in 1759." By J.W. Lubbock, Esq.,
V.P. and Treasurer of the Royal Society.

In calculating the elements of Halley's comet, former astronomers

have in general adopted the parabolic hypothesis, neglecting the re-

ciprocal of the semi-axis major ; and even in the more recent inves-

tigations of its orbit, no accurate value of this quantity has been em-

ployed. Mr. Lubbock, perceiving the serious effect which an error in

the semi-axis major would occasion in the determination of the other

elements, renewed these very laborious calculations, assuming as the

value of this quantity that given by M. Ponteeoulant, in his "Theorie

analytique du Syst6me du Monde ;" taking also into account the al-

terations which the elements of the comet have undergone by the

action of the planets, and likewise the effect of precession upon the

longitude of the node, and of the perihelion. The author takes this

opportunity of correcting the very erroneous statements that have

been made respecting the results of his investigations, especially with

regard to the time of the perihelion passage, which is, of course, very
different from that of its actual appearance to spectators on the

earth j although these two epochs are frequently confounded with one

another.

The second was entitled,
" Formulae for computing the Longitude

at Sea;
"
by William Dunlop, Esq. Communicated by the Secretaries.

These formulae, in which the longitude and latitude of two points
in a spherical surface, together with the arc of the great circle inter-

cepted between them, are supposed to be given, furnish the means
T2
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of determining the longitude of any other point in that circle, from

its latitude.

The third paper was entitled,
"
Hygrometrical Observations made

on board His Majesty's surveying vessel ./Etna." Communicated

by Captain Beaufort, R.N., F.R.S.

These observations extend from the 27th of March to the 6th of

July, 1834, and were made daily at 8 o'clock a.m., at noon, and at

4 o'clock p.m. They comprise the height of the barometer, the dew-

point, degrees of dryness on the thermometrical, and of moisture on

the hygrometrical scales, the elasticity of the vapour, and the number
of grains of vapour in a cubic foot

j
with occasional remarks. A se-

cond series is also given, exhibiting the progress of solar radiation.

The fourth was a "
Meteorological Register, from the 1st of Janu-

ary to the 1st of November, 1834," by Mr. Edward Barnett. Com-
municated by Capt. Beaufort, R.N , F.R.S.

These observations, made during a voyage across the Atlantic,

relate chiefly to the temperatures of the air and of the surface of

the sea.

The fifth was a "
Meteorological Register, kept on board His

Majesty's Ship Thunder, between the 1st of January and the 30th of

June, 1834," by R. Owen, Commander. Communicated by Cap-
tain Beaufort, R.N., F.R.S.

These observations relate to the state of the weather, the direction

and force of the wind, and the heights of the thermometer, and of the

marine and oil barometers.

May 14.—A paper was read, entitled,
" An Account of the Water

of the Well Zem-zem, with a qualitative analysis of the same by
Professor Faraday" j

in a letter from John Davidson, Esq., to the Se-

cretaries, and communicated by them.

The author having, during his stay at Jedda, the port of Mecca,
succeeded in procuring about three quarts of the water from the well

of Zem-zem, to which the Mahomedans ascribe a sacred character

and extraordinary virtues
j
and wishing to preserve this water for the

purposes of analysis, had the can in which it was contained carefully
sealed

j but, unfortunately, on its arrival in the London Docks, the

can, notwithstanding the directions written on it, was opened, and

the gas with which it was highly charged, and by which it held in solu-

tion a very large quantity of iron and other matters, was allowed to

escape. The precipitate thrown down, in consequence of the loss of

this gas, was found, by Professor Faraday, to consist of carbonate of

protoxide of iron in the enormous proportion of 1008 grains to the

imperial pint of water. The clear fluid was neutral, and contained

much muriate, and a little sulphate, but no carbonate
j together with

a little lime, potash, and soda. There was also found an alkaline ni-

trate in considerable quantity ; this Mr. Faraday conjectures to have

been saltpetre, which had been added to the water by the priests.

The reading of a paper was commenced, entitled,
" Observations

on the Theory of Respiration." By William Stevens, M.D., D.C.L.,
Fellow of the Royal College of Physicians of Copenhagen, and of

Surgeons of London. Communicated by W. T. Brandc, Esq., V.P.R.S.
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May 21.—The reading of the paper, entitled,
" Observations on

the Theory of Respiration." By William Stevens, M.D., D.C.L.,
Fellow of the Royal College of Physicians of Copenhagen, and of

Surgeons of London. Communicated by W. T. Brande,Esq., V.P.R.S.,
was resumed and concluded.

From the fact that no carbonic acid gas is given out by venous blood

when that fluid is subjected to the action of the air-pump, former

experimentalists had inferred that this blood contains no carbonic

acid. The author of the present paper contends that this is an

erroneous inference ; first, by showing that serum, which had been

made to absorb a considerable quantity of this gas, does not yield it

upon the removal of the atmospheric pressure ; and next, by addu-

cing several experiments in proof of the strong attraction exerted on
carbonic acid both by hydrogen and by oxygen gases, which were

found to absorb it readily through the medium of moistened mem-
brane*. By means of a peculiar apparatus, consisting of a double-

necked bottle, to which a set of bent tubes were adapted, he ascer-

tained that venous blood, agitated with pure hydrogen gas, and al-

lowed to remain for an hour in contact with it, imparts to that gas
a considerable quantity of carbonic acid. The same result had, in-

deed, been obtained, in a former experiment, by the simple applica-
tion of heat to venous blood confined under hydrogen gas j

but on
account of the possible chemical agency of heat, the inference drawn
from that experiment is less conclusive than from experiments in

which the air-pump alone is employed. The author found that, in

like manner, atmospheric air, by remaining, for a sufficient time, in

contact with venous blood, on the application of the air-pump, ac-

quires carbonic acid. The hypothesis that the carbon of the blood

attracts the oxygen of the air into the fluid, and there combines with

it, and that the carbonic acid thus formed is afterwards exhaled, ap-

pears to be inconsistent with the fact that all acids, and carbonic

acid more especially, impart to the blood a black colour ; whereas
the immediate effect of exposing venous blood to atmospheric air, or

to oxygen gas, is a change of colour from a dark to a bright scarlet,

implying its conversion from the venous to the arterial character :

hence the author infers that the acid is not formed during the expe-
riment in question, but already exists in the venous blood, and is ex-

tracted from it by the atmospheric air. Similar experiments made
with oxygen gas, in place of atmospheric air, were attended with the

like results, but in a more striking degree $
and tend therefore to

corroborate the views entertained by the author of the theory of re-

spiration. According to these views, it is neither in the lungs, nor

generally in the course of the circulation, but only during its passage
through the capillary system of vessels, that the blood undergoes the

change from arterial to venous
j
a change consisting in the formation

of carbonic acid, by the addition of particles of carbon derived from
the solid textures of the body, and which had combined with the oxy-
gen supplied by the arterial blood : and it is by this combination that

[*
See Prof. Graham on the law of the diffusion of gases, Lond. and

Edmb. Phil. Mag., vol. ii.
p.

3f>4.—Edit.]
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heat is evolved, as well as a dark colour imparted to the blood. The
author ascribes, however, the bright red colour of arterial blood, not

to the action of oxygen, which is of itself completely inert as a co-

louring agent, but to that of the saline ingredients naturally contained

in healthy blood. On arriving at the lungs, the first change induced

on the blood is effected by the oxygen of the atmospheric air, and
consists in the removal of the carbonic acid, which had been the

source of the dark colour of the venous blood
j
and the second con-

sists in the attraction by the blood of a portion of oxygen, which it

absorbs from the air, and which takes the place of the carbonic acid.

The peculiar texture of the lungs, and the elevation of temperature
in warm-blooded animals, concur in promoting the rapid production
of these changes.

May 28.—A paper was in part read, entitled, ff On the Influence

of the Tricuspid Valve of the Heart on the Circulation of the

Blood." By Thomas Wilkinson King, Esq., M.R.C.S. Communi-
cated by Thomas Bell, Esq., F.R.S.

GEOLOGICAL SOCIETY.

{Address of the President, G. B. Greenough, Esq., F.R.S., at the Annual

Meeting, 20th February,
—

continued.)

Gentlemen, we had many of us an opportunity of witnessing at

the late Meeting of the British Association the increasing interest

and success with which geology is pursued in Scotland, and we
felt more especially grateful on that occasion to Lord Greenock
and the Highland Society, for the exertions which they have re-

cently made to unravel the structure of their native land, and more

especially the nature of its coal-fields. It is not my intention to

detail to you all the proceedings of that Society, but I must not

refrain from attributing mainly, if not solely, to their exertions the

provision which the Government have lately made for the immediate

publication of Dr. MacCulloch's geological map of Scotland. What-
ever may be the intrinsic excellence of that work, it must be emi-

nently useful, if considered only as a nucleus, round which will im-

mediately congregate those ample stores of geological knowledge
which at present lie latent in the minds and cabinets of our northern

brethren. Nor will Ireland be backward in furnishing her contingent.
The coloured copy of Arrowsmith's map ofthat portion of the United

Kingdom which Mr. Griffith has undertaken to lay before the

British Association in August next, will bring within our reach an

abundant supply of geological information, which though it has

been in his possession for many years past, a natural repugnance to

combining geological correctness with geographical inaccuracy has

hitherto induce'd him to withhold.

The exertions of the Geological Society of Dublin have been

continued, and cannot fail to diffuse over the whole of Ireland a taste

for those studies which at a very early period reflected so much lustre

on the name of Kirwan.
It will be in your recollection that Mr. Weaver presented to us

some time since a valuable Memoir on the Geology of the south-

western part of that country. In one part of the Memoir the coal-
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measures of the county of Kerry were referred to the transition se-

ries ; the correctness of this statement was questioned at the time,
and various inquiries were instituted and persevered in, without

leading however to any very decisive result. Since the commence-
ment of the session, the author on re-examining the district, has
with great candour acknowledged himself to have been in error. More
diligent investigation brought into view a well-characterized band
of old red sandstone, intervening in one part of the coal-field, be-
tween the carboniferous and the transition strata.

Mr. Jephson has transmitted to us an account of a remarkable

spring at Mallow in the county of Cork, the temperature of which
varies from 67° to 71 TV°« !• breaks out in limestone.

An ample and able account of the recent progress of our science
on the Continent will be found in the Report of M. Boue to the

Geological Society of France. I shall, therefore, confine my ob-
servations on this head almost exclusively to the Papers which have
been read at our evening meetings.
The first in order relates to the loamy deposit, called in the val-

ley of the Rhine, Loess, a term as yet scarcely naturalized among us,
and which, I believe, is correctly represented by the word Silt.

This paper, from the pen of Mr. Lyell, has since been published
entire in Jameson's Journal.

Intimately connected with this is a communication by Mr. Horner,
on the nature and quality of the solid matter actually suspended in

the water of the Rhine. To ascertain them the author made experi-
ments during the months ofAugust andNovember,bringing up about
a gallon of water from different depths and drying slowly the solid

matter obtained from it. With whatever attention to accuracy such

experiments are conducted, they must, I conceive, be multiplied al-

most indefinitely before we can arrive in safety at any general con-
clusion upon so intricate a problem*.
From Colonel Silvertop we have received a description of certain

tertiary deposits, which in the kingdom of Murcia, in Spain, occupy
extensive plains, bounded by discontinuous ridges of nummulitic

limestone, transition rocks and mica-slate : the author divides these

deposits into four districts, and each of these is separately treated.
M. Deshayes refers their imbedded fossils to the second and third

deposits of tertiary formation.

In a work on Spain, published during the past year by Captain
Cooke, will be found a brief account of the mines and rocks of that

hitherto partially examined country.
I may also be permitted to notice among the additions which

have been made to our library, an excellent Memoir by M.le Che-
valier Albert de la Marmora, on the constitution of the Balearic

Islands.

No communication has been made to us from Asia since the last

Anniversary.

[* Notices of Mr. Horner's paper will be found in Lond. and Edinb.

Phil. Mag., vol. v. p. 211, and vol. vi. p. 396.—Edit.]
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A paper by Mr. Cunningham describes the physical structure, and

to a certain extent, the geological composition of the country be-

tween Hunter's River and Moreton Bay, in Australia, and is accom-

panied by a valuable map and section and a small collection of rock

specimens. The additions made during the expedition referred to

by Mr. Cunningham are important, and the geological notices,

though slight, will be welcomed by future inquirers.
Mr. Rogers, who laid before the British Association at Edinburgh

an able sketch of the "
Geology of North America," has more re-

cently favoured this Society with an account of the strata situate on

the banks of the Missouri and Mississippi rivers, and further, in the

district of the Rocky Mountains. It may be said of all these papers
that they are in a great degree compilations, but compilations so ex-

ecuted are perhaps among the most valuable documents that can be

transmitted to us. No general views could ever be opened if every
author were to confine his descriptions and reasonings to those

minute tracts which have fallen within the sphere of his own per-
sonal examination. Every system and theory is necessarily founded

upon details industriously collected from various quarters.
Besides these communications, we have received from America

recently two works, in which the same subject is treated with great
clearness and in considerable detail: the one entitled " Contribu-

tions to Geology, by Isaac Lea, accompanied by six plates of

Shells," of which some at least are not
very accurately figured ;

the other " A Synopsis of the Organic Remains of the Cretaceous

Rock, with nineteen lithographed plates of Shells, by Dr. Morton."

These works, together with the papers of Mr. Conrad published

previously in the American Journal of Science and the Journal of

the Academy of Natural Sciences of Philadelphia, illustrated also

with lithographic plates, have rendered the upper formations of

the United States as intelligible as those of our own country.
Dr. Morton notes the generic accordance ofthe Testaceous Mol-

lusca on the east and west shores of the Atlantic; but indepen-

dently of genera, there are at least twenty-four species common
to both. In like manner some identities have been traced in

the tertiary deposits of Europe and America. The Pecten quin-

quecostatus in particular occurs equally in the cretaceous group on

both sides the Atlantic; nor is the analogy confined toTestacea
-,

it

extends to the Saurian reptiles. The animals whose remains are

found in chalk formerly inhabited the seas of the two continents,

and whatever cause bared the eastern, appears to have acted simul-

taneously on the western mass; not a rush of currents, but a subsi-

dence or elevation.

In the county of Onondago, in New York, is a lacustrine depo-
sit still forming, in which thousands of tons might be obtained of

bleached shells. The shells at the mouth of the Potomac river, be-

longing to the newer Pliocene beds, retain their colours ; twenty-
nine of the species are the same with those which now live, and of

these there are seven only which are not known to inhabit the coast

of America.
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From the upper marine deposit of Dr. Morton, which corre-

sponds to the lower tertiary of Mr. T. A. Conrad, and to the older

Pliocene of Mr. Lyell, numerous specimens were exhibited to us in

the course of last session by Mr. Finch *. Of fifty-six species of

shells observed by Mr. Conrad in this deposit, which extends through
Maryland, Virginia, and the county of Cumberland, in New Jersey,
one third still exist on the coast of America, but some species in a

more southern latitude than that in which they are found fossil.

The Miocene beds, if they occur, have hitherto escaped detec-

tion. The Eocene, the middle tertiary of Mr. Conrad, which in En-

gland is known as the London clay, and in France as coarse lime-

stone, assumes in America the character of siliceous sand, and in

that form has been traced in a north-eastern and south-western di-

rection from Alabama, through South Carolina, Georgia, and Flo-

rida, as far as the Gulf of Mexico. Two hundred and nineteen

species of shells found in this deposit have been described by
Mr. Lea, but among them all, there is perhaps not one entirely analo-

gous to any living species. Several of these shells belong to genera
unknown upon the coast of America, some to genera found fossil

in Europe, some to genera entirely new. It may be doubted whe-
ther any of the species correspond with any of the Eocene fossils

of Europe, but the number of turreted shells and generic resem-
blance satisfactorily establish the epoch to which they belong.

It appears from the observations of M. Dufrenoy that in the

chalk of the Pyrenees fifty species, in a list of about two hundred,
have the character of tertiary shells. A corresponding gradation
in the fossil contents of the tertiary and cretaceous formations is

observable in America. The Chalk, or rather the Chalk-Marl, of the
new continent occupies large tracts in New Jersey, Delaware, and
Alabama, and contains among other organic remains teeth of the Mo-
sasaurus, in no respect differing from those collected at Maestricht.

Mr. Rogers recovers the Chalk formation on the banks of the

Missouri, and about the mouth of the Omawhaw
;

its transverse
limit is not known. No flints appear in the beds, but flint nodules,
like the English, occur plentifully lower down the river, even to the

Mississippi.
The Ferruginous Sand of America reposes in the northern states

of the Union as in Sweden and along the Carpathian mountains,

upon primary rocks ;
in the southern, upon limestone, perhaps our

mountain limestone
;

it forms an irregular crescent, extending
nearly three thousand miles, through Jersey, Delaware, Maryland,
Virginia, the two Carolinas, Georgia, Alabama, Mississippi, Te-
nessee, Louisiana, Arkansas and Missouri.

Dr. Morton and Mr. Rogers refer this formation to the Green-Sand
of England with more confidence perhaps than their observations
warrant. Sands red and green occur in Europe both above the

chalk and below it. Zoological evidence rather militates against their

conclusion. With one or two exceptions all the species are peculiar

[* Mr. Finch's collection has since we believe been purchased for the
British Museum.—Edit.]

Third Series. Vol. 7. No. 38. Aug. 1835. U
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to the western continent. Pecten quinquecostatus , the only shell

which is quoted as being common to the sands of the United States

and this country, occurs also at Maestricht, and Baculites are cha-

racteristic of the upper part of the chalk. From the occurrence of

great quantities of lignite in this formation, from the remains dis-

covered in it of the Scolopax, a bird which inhabits the sea-shore,
and from the locality of the beds in reference to the ancient coast

line, Mr. Rogers infers that the deposit took place in shallow water,

along a coast, which like the present, presented a very extensive

range of soundings ;
to this circumstance he attributes the differ-

ence of the American and European species of sea-shells at the

same period.
With greater probability, as far as the evidence of fossils is con-

cerned, Mr. Rogers attributes to the Green-Sand Formation of En-

gland a deposit traced from below the Big Bend to the Rocky Moun-
tains both on the Missouri and the Yellow River, characterized by
Hamites, Gryphcea Columba, and Belemnites compressus. Above the

Big Bend horizontal beds of lignite, sandstone, shale and clay, occur

continuously for several days' journey. The author considers this

formation to be of more recent birth ; it contains, near the Cherry
River, beds of lignite from three to nine feet in thickness.

The New Red Sandstone, with its usual accompaniments of sand

and gypsum, appears to be in North America developed very ex-

tensively. According to Mr. Rogers, it comprehends all the coun-

try from the falls of the Platte to the great salt lake, or rather sea,

on the western side of the Rocky Mountains, and from the Missouri

to the Arkansas and Rio Colorado. The same formation is sup-

posed to extend into Mexico, and to be the red sandstone described

by Humboldt as occurring so extensively in the southern provinces.
On ascending the Missouri from its junction with the Mississippi

the cliffs are found to consist of Limestone, characterized by Pro-

ductae, Terebratulae and Encrini. The hills near Cheriton are com-

posed of this limestone, and good beds of bituminous coal occur in

the same district.

The relative position of the vast deposits of Coal and Anthracite

which have been discovered in America is not yet satisfactorily
ascertained. The great coal-field of Pennsylvania is said to occur

in the higher beds of grauwacke, but what are so called may
possibly be shown hereafter to correspond to the limestone shale

and millstone grit of Derbyshire. When skilfully treated, this an-

thracite is considered better than the best bituminous coal of En-

gland and the United States. Vegetable impressions are rare, and
I do not find that any of the Species have been identified with the

English, but the Genera, I believe, are the same. The next great

deposit of anthracite, that of Rhode Island, lies rather lower in the

series, and the anthracite of Worcester is said to occur in an imper-
fect mica slate, associated with gneiss. Dr. Meade states, that at

Rhode Island the veins of coal are separated by various coloured

sandstones of the transition series, yet fine specimens of indurated

talc and green asbestus in capillary crystals are also interspersed

through the shale, and form the immediate cover of the coal.
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The Rocky Mountains, as far as Mr. Rogers could collect from

the information of Mr. Sublette, a person engaged for eleven years
in the fur trade, and from the journals of Long and Lewis and

Clarke and Nuttal, are Primitive. The eastern chain, called the

Black Hills, consists of gneiss, mica slate, and greenstone, with

amygdaloid and other volcanic substances. Volcanic mounds are

frequently seen on the west of the mountains between the rivers

Salmon and Louis
;

for the distance of more than forty miles the

Columbia river flows between perpendicular cliffs, from two to three

hundred feet in height, composed of lava and obsidian. The Mala-
dor branch of the Columbia takes its direction through a similar

gorge, and thermal springs abound in this part of the country.
On the various organic remains of North America, a Paper by

Dr. Harlan, which first appeared in the Transactions of the Geolo-

gical Society of Philadelphia, has been republished in Jameson's

Journal.

A valuable Communication on the Bermudas, with which we have

been favoured by Lieutenant Nelson, R.E., has taught us that in

explaining the formation of strata our homage is not exclusively due
to Neptune, Vulcan, and Pluto, but that iEolus must also be re-

garded.
This cluster of islands consists entirely of coral, of what kinds it

is unnecessary to specify here, though the author has bestowed upon
this part of the subject a large share of attention. Confining myself
to what relates more especially to geological science, I may state the

following as the most important conclusions which Lieutenant Nel-
son's observations tend to establish: 1. That the coral animal does
not build above water. 2. That coral islands now in process of

forming may and do attain a considerable height, say 260 feet above
the level of the sea, without the assistance of volcanoes, earth-

quakes, or any other violent catastrophe. 3. That this height has

in Bermuda been attained by a mere accumulation of sand and

shells, continually blown up and advancing from the coast into the

interior. 4. That drift sand is capable of arranging itself in strata.

5. That of the strata so formed some may be consolidated, others

unconsolidated, and that the two may alternate. 6. That strata of

drifted sand do not present horizontal surfaces. 7. That wind is

capable of giving to strata the figure of a dome or saddle, or a waved
and contorted appearance, or an arrangement round centres, or a

high degree of inclination. 8. That in coral islands bays are ori-

ginal indentations, not the effects of subsequent abrasion. 9. That
the surface of a country may be diversified by hill and dale, though
it has never undergone diluvial action. 10. That under favourable

circumstances denudation may be occasioned by wind as well as by
water. 11. That the ripple-mark, which Mr. Scrope* ascribes to

a vibratory movement of the lower stratum of water, agitated by
winds or currents, may also be owing to wind. 12. That crevices

or fissures may be the results of contraction or unequal expansion,

*
Proceedings of the Geological Society, No. xxi. 1831.

U 2



1 48 Geological Society.

and are not necessarily accompanied by violence. 13. That the

reticulation of such crevices does not disprove their being contem-

poraneous. 14. That caves may be produced in strata by the un-

dermining action of the sea. 15. That limestone may be conso-

lidated without the application of either heat or pressure.
The Bermuda Islands furnish a striking example of the intermix-

ture of land and sea shells with the bones of birds and tortoises,

and likewise with vegetable remains. Some of the specimens which

accompany the paper have a structure distinctly oolitic, and in some

I observe the delicate red tint which is met with in the chalk beds

of Yorkshire, or the oolite of Dijon. The cause of this, and still

more, the origin of the sand, the detritus of rubies which occurs in

one part of the shore, are curious subjects of inquiry. It is also

remarkable that breccias should be found at Bermuda, similar to

those of Nice, the island of Cerigo, and Gibraltar.

A paper on the arrangement of Fossil Fishes, read at the first

meeting after the recess, and ably commented upon by its author,

M. Agassiz, received from you more than usual marks of approba-
tion. M. Agassiz informed us, that as yet he had not found any

species identical with those of our present seas, with the exception
of one small fish which has been discovered in Greenland imbedded

in geodes of clay, the geological age of which is undetermined. In

the newer tertiary formations, viz. the Crag and superior Apennine
beds, the species for the most part exhibit a relation to the genera
which dwell within the tropics, but in the older tertiary, viz. the

London clay, the marine limestone of Paris and the rock of Monte

Bolca, at least a third of the fishes belong to genera that are ex-

tinct. In the Chalk more than two thirds belong to extinct genera,
and if the grouping of strata were regulated only by ichthyological

considerations, this rock would be more properly classed with the

tertiary formations than the secondary. Below the Chalk not one re-

cent species has been met with
;

in the Wealden Beds, the Oolitic

Beds, and the Lias, even the genera are all different from those in the

chalk. Below the lias, two out of the four orders, under which

M. Agassiz comprehends all the fishes that are known, viz. the Cyclo-
idean and the Ctenoidean, entirely vanish, while the other two orders,

rare in our days, suddenly appear in great numbers, together with

large sauroid and carnivorous fishes. Of the fishes that occupy the

Transition Rocks few have been brought to light, and no peculiar cha-

racter has yet been affixed to them. In general the more ancient

fishes are the best protected by scales. Those which fire more an-

cient than the green-sand exhibit none of those marks by which we
can determine in the fishes of our own times whether the water in

which they live be fresh or salt
j
the species always changes with the

formation, and frequently, as we see, the genus also. It would ap-

pear, therefore, that greater changes take place in the higher order

of animals than the lower in equal periods of time.

Your award of the Wollaston medal to this eminent naturalist

has led to the most advantageous results. By that award M. Agassiz

having been induced to come over to this country, has received in all
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quarters that distinction which his superior knowledge and personal
character and deportment justly deserve. With a view to enable

him to devote a larger portion of time to the study of fossil

Ichthyology in Great Britain, the Association for the Advancement
of Science voted to him at Edinburgh the sum of 100/. During
his subsequent excursions in various parts of England and Ireland

he had ample opportunities of visiting whatever collections have

been made in that department of natural history to which he devotes

himself; and every one was happy to transmit to our apartments
at his request any specimens which he wished to figure. In the

very short space of time to which his stay in this country was

necessarily confined, M. Agassiz was enabled to add to the very

large number of species which he had already examined, no less

than two hundred that were entirely new to him
;
these were placed,

immediately as they arrived, in the hands of an artist from Neufcha-

tel, acting under M. Agassiz's direction. Such are the facilities

and advantages which Associations like ours supply to those whom
our motto designates as true sons of science!

Sir Philip Egerton has drawn out for us a Catalogue of a rich Col-

lection of Specimens formed by himself and Lord Cole in the caves

of Franconia and the Hartz Mountains. In the cavern at Galenreuth,
now closed against visitors, it was their good fortune to obtain several

bones of the fossil bear, which the late Baron Cuvier required to com-

plete the skeleton of that animal. Many of them appear to have been

scratched, but none gnawed. In all these caverns, recent bones re-

ferrible to various animals, accompany the fossil
;
and in some of

them have been found old coins, iron implements, and fragments of
rude pottery.
To a work which I shall have occasion to bring under your notice

hereafter, Mr. Broderip, our Vice-President, has appended a Table,

showing the situation and depth at which the different genera of shells
are found in seas and estuaries. The importance of such a table*

though professedly incomplete, must be evident to you all; and I hope
we shall receive from the same quarter further proofs of the advantage
which our science is capable ofreceiving by allying itself with prac-
tical zoology. One of my predecessors has adverted to various cir-

cumstances which may determine different fossils to different loca-

lities, producing an abundant supply in one place, and a comparative
dearth in another. In this point of view, Mr. Broderip's table will

be found of great use. By referring to it we discover at once what

genera in the present creation are confined to shallows; what genera
are to be expected at depths varying from a few feet to three or
four hundred, and even more: which are those that attach them-
selves to marine plants, drifted wood, coral, Crustacea, loose stones, or
rocks ; perforate the shells of other animals, coral, wood, or arena-
ceous and calcareous deposits ;

or dwell on beds of mud or sand.
A knowledge of the habits of recent Testacea must materially assist

our investigations into the habits of corresponding fossil genera.
The Geographical Range of different fossil Animals is a subject of

great interest, coinciding as it must do with the range of those con-
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ditions which were essential to their birth and preservation. To
Col. Sykes we are greatly indebted for bringing under our notice a

Collection of fossils made by Captain Smeein the district of Cutch.

On comparing these remains with the fossils of the oolitic series in

England, we observe, not without surprise, that one agrees in

every respect with the Gryphcea dilatata^ that another agrees equally
with the young shell of Trigonia costata, that a third bears a close

resemblance at least to the Ammonites Harveyii, while others are

identical with the Ammonites WallicJiii, which is found in the range
of the Himalaya. I hope the interest which these species have ex-

cited will lead to a more extended investigation of the tract from
which they were procured.

Among the illustrations which will accompany a Geological Ac-
count of Gurhwal and Sirmou, drawn up by Mr. Royle, is a plate

representing certain Shells collected by Mr. Gerard in the elevated

valley of the Spiti ; these shells may also be identified generically
with those of the secondary formations in Europe. Besides these,
are given the head and teeth of a small species of Deer, and the

tooth of a Rhinoceros, obtained by Messrs. Webb and Trail from
the lofty region on the north of the Snowy Mountains

j
and several

teeth of a carnivorous animal, a saurian, and fish, discovered by
Mr. Cautley at the southern base of the Himalayan chain.

A list of Fossils found in the Lias of Yorkshire by Mr. Williamson,

jun. of Scarborough, will be valuable to us as a local monograph,
and still more so as a type to which we may refer the fossils of

the same formation in other parts of the country. The author

is of opinion that every particular layer is characterized by pe-
culiar organic remains, a statement which must be received with

caution ; it may be true where the district examined is very small,

but published lists, which deserve the greatest confidence, establish

beyond all doubt that those species which abound in a formation

belong to various beds, and that those species which at one locality
are most numerous fail altogether in another.

Mr. Mammatt, one of our Fellows, has embodied the result of

forty years' experience in a splendid W
T
ork on the Coal-field ofAshby

de la Zouch, illustrated with beautiful engravings.
It is a work of considerable labour, and independently of its local

interest, contains some remarks on fissures, joints, and "
slines,"

which coming from a practical observer are well entitled to atten-

tion. It is to be regretted that the specimens from which the draw-

ings were taken have been too frequently imperfect or indistinct. In

other branches of natural history, so intimate are the relations of the

several parts, that from the examination of an unknown tooth and
a few other bones, the expert physiologist has been enabled in some
instances to construct in imagination an unknown animal, the fidelity
of which, to nature, subsequent discoveries have established. The
laws which determine vegetable forms are more indefinite and ob«

scure; if fragments of plants are to be engraved, they require to be

selected with great judgement, and should be confined to those

parts of the object which are best defined and most characteristic.



Geological Society. 151

Seen from another point of view, however, these plates become

immediately valuable
j

for though the objects engraved were too

indistinct perhaps to enable us to determine the genus, class, or

order to which they belong, a correct delineation of them may be

sufficient to enable us to identify them with objects found in other

coal-fields, perhaps in very distant parts of the world.

The author adopted at an early period the opinion that " Strata

are characterized by their Fossils," and he appears to think, that

in the coal-field under his consideration, each bed of shale has

vegetable impressions of its own. By the precision with which the

work is executed, the justice of this opinion is at once put to the

test ; the successive strata are numbered in regular order, and the

names of the plants (where they have names) are attached to the

numbers to which they respectively belong. Now, in looking over

the list, with a view to the determination of the question before us,

I observe Stigmariafucoides at No. 25, 55, 223, 232 ; Sigillaria Or-

ganum at No. 37 and 118; Sigillaria oculata at No. 74 and 79; Aste-

rophyllites longifolia at No. 16, 330, and 370} and Neuropteris gi-

gantea at No. 1 12, 14-7, 249 a, and 406.

A series of Vegetable Impressions transmitted to us by Mr. De
la Beche has given rise to a good deal of discussion. The plants
have been examined by Mr. Lindley, and identified at once with

those usually found in the Newcastle and other regular coal-fields ;

they form the roof of certain beds of coal or culm whjch have long
since been observed and worked in the neighbourhood of Bideford
in Devonshire, and extend from the shore inland to the distance

of about fourteen miles, being about three quarters of a mile in

breadth. Along the coast very distinct sections are exposed, both
of these beds and their associates. The associated beds have hi-

therto been generally referred, and with the utmost confidence,
to the transition epoch. Many of them appear to me identical

with those in the Hartz Mountains, to which the name of grauwacke
was in the first instance applied, and which may therefore be con-
sidered as the types of that formation. Mr. Smith, indeed, in his

geological map of England, refers the Bideford district to the red
and dunstone of Brecon and the south-east part of Scotland ;

whether he applies that term to the old red sandstone exclusively,
or to the old red sandstone and grauwacke conjointly, I do not
know ; at all events, neither he nor any other person has ever ex-

pressed a suspicion that the beds under our consideration may be
more modern than the limestone of Derbyshire; nor am I aware that

such suspicion is entertained even now by any one who has seen
them in situ.

Mr. Ainsworth, an active naturalist, who is gone out with Cap-
tain Chesney on an expedition to the Euphrates, has published an
Account of certain Caves at Ballibunnian on the coast of Kerry.
In the bay which bears that name, the cliffs, which rise to the height
of a hundred feet, are composed of two beds (varying from thirty to

forty feet in thickness) of compact ampelite, divided by seams of
the same slate but fissile and anthracitous, and pouring out stream-
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lets of water containing iron and salts in solution. Near Hunter's

Path are seven beds of anthracite ; the laminar and slaty rocks be-

longing to the great transition clay-slates repose on compact sono-

rous argillaceous limestone, and considerable beds of quartz occur
in the midst of the slate formation ; this coast, therefore, seems to

be very analogous to that of Bideford : it is desirable to ascertain

whether the beds of anthracite are here also accompanied by im-

pressions of plants, and whether they can be identified with those of

the independent coal districts.

The distinctness of the Bideford section, and the great ex-

perience which Mr. De la Beche possesses in geological surveying,
make it highly improbable, I think, that the plants which he has

presented to us can belong to any other formation than that to

which he has referred them : that the same fossils, vegetable as well

as animal, are confined to one particular epoch, and cannot be found

in more than one part of the general series, are presumptions, which
if countenanced, as to a certain extent they are, by limited expe-
rience, more enlarged experience may not unnaturally be expected
to overthrow, unless indeed we choose to suppose, amid all the ob-

scurity that surrounds us, that our knowledge has already reached a

maximum, and that nothing more can ever be visible than that which

we have been accustomed to see
;
but the case which Mr. De la

Beche has stated is not altogether a new case ; it does not even con-

tradict our present experience. Coal measures, with their usual

plants, have been before found in undoubted grauwacke at the

Bocage in Calvados, and you have heard, from one of my pre-

decessors, that they occur in the same relative position at Mag-
deburg; that they occur in sandstone beds that alternate with

mountain limestone in our own country ; and that on the southern

flank of the Alps they had been discovered by M. Elie de Beau-

mont in beds of the age of lias.

[To be continued.]

ZOOLOGICAL SOCIETY.

January 27.—Extracts were read from a Letter addressed to the

Secretary by J. B. Harvey, Esq., Corr. Memb. Z.S., and dated Teign-
mouth, January 22, 1 835. It was accompanied by a large collection of

Shells from the south coast of Devonshire, and by specimens of Echi-

nodermata and Crustacea from the same coast, which the writer pre-
sented to the Society. It was also accompanied by drawings of a

large specimen of Caryophyllia Smithii, now living in Mr. Harvey's pos-
session : the drawings represent the animal shortly after feeding,

when it is expanded sufficiently to contain the food, extending rather

above the level of the coral and raised in the middle ; and also as it

appears three or four hours after having been fed, when it expands
itself to the fullest extent, and ejects, in the form oiflocculi, the crude

undigested matter.

A Note was read from the Secretary of the United Service Mu-
seum, accompanying several skins of Birds transmitted for exhibi-

bition by direction of the Ornithological Sub-Committee of that
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Museum. The specimens were brought under the notice of the

Meeting.
The exhibition was resumed of the Shells collected by Mr. Cuming

on the western coast of South America and among the Islands of the

South Pacific Ocean. Those brought before the present Meeting
were accompanied by characters by Mr. G. B. Sowerby, and com-

prised the following species, the characters of which are given in the
f

Proceedings.'
Genus Hipponyx. " Of this remarkable genus Mr. Cuming brought

home three species in such perfect condition, as respects the shell, as

to possess both valves in situ. The two specimens which exhibit these

three species appear to me so interesting that I shall venture upon a

particular description of them. The first, of the species which I have
named Hipp. Mitrula, is a group of about twenty individuals, of va-

rious sizes, from V-u- to
-£-
an inch in diameter, adhering by their lower

or flat valves to an irregular piece of stone ; the attached valves as

usual, are conformed to the irregularities of the surface of the stone,

and when they have been at first attached to a cavity, they are hol-

low : the upper valves are also somewhat modified in form by the

same cause, so as to be more or less regular according as the lower

valve has adhered to a more or less smooth and even part of the

stone. The attached valves have not attained a great degree of

thickness, consequently I do not suppose any one of the individuals

to be of advanced age ; there are, however, several which can only
just have occupied their positions on the stone : these are not above

TV part of an inch in diameter, and they show the perfect point of

the upper valve, somewhat convoluted and inclined toward the ante-

rior edge. Other individuals, which are placed in a cavity of the

stone, are very regular in shape, but have their ridges slightly curved

upwards in conformity with the nearly regular vesicular shape of the

cavity. The edges of the lamella near the outer margin in most of

the specimens are furnished with a thin fringe of epidermis, but the

very young shells are destitute of this. An individual of Hipp,
subrufa is observable among the group of Hipp. Mitrula: its apex is

distinctly spiral and its epidermis hairy.
" The second specimen belongs to the species which I have named

Hipp, barbata. This is a very complete specimen, and reminds me
of the beautiful fossil species Hipp. Cornucopia ; it is a small indivi-

dual, having its attached valve very much thickened and adhering to

a much larger one of the same species ; its edge is much elevated

and it is deeply concave ;
the free valve is rather smaller, and coni-

cal, and its edge is surrounded by the elevated edge of the attached

valve."—G.B.S.
Hipp. Mitrula (Pileopsis Mitrula, Lam. Patella Mitrula, Auct.),

subrufa (Pileopsis subrufus, Lam. Patella subrufa, Dillw.), radiata,

Gray, and barbata.

Genus Mouretia. Mouret. Peruviana, stellata, and reticulata.

Genus Siphonaria. Siph. costata, radiata (differs from Siph.
costata rather by its form than by any other character ; this being

Third Series. Vol. 7. No, 38. Aug. 1335. X
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only a slightly depressed cone, while the last is altogether very flat),

lineolata, Pica, subrugosa, Iceviuscula, and maura.

Mr. Owen read some Notes (given in the '

Proceedings,') of a

Dissection of a long-tailed Dasyurus, Dasyurus macrourus, Geoff.,

which recently died at the Society's Gardens. He stated in the

course of these notes that the subject was a female, adult, weighing
31bs. 8-J- oz., and measuring from the extremity of the jaws to the

root of the tail 1 foot 4 inches, the length of the tail being 1 foot

2-J- inches, and that of the head 4 inches. The vaginal orifice and
the anus were situated within a common outlet, just below the root

of the tail. There were six nipples, arranged three on either side,

describing three quarters of a circle, and seated within a slight fold

of integument, of a corresponding shape, 3 inches anterior to the

cloacal outlet.

The external oblique abdominal muscle terminated below in a

strong tendon, which was folded inwards, like Poupart's ligament.
The abdominal ring consisted of a slit, bounded externally by Pou-

part's ligament, and internally by the marsupial bone: and Mr.
Owen stated it to be his opinion that the marsupial bones are essen-

tially ossifications of the tendons of the external abdominal muscle
which constitute the internal or mesial pillars or boundaries of the

abdominal rings. The transversalis abdominis and internal oblique
muscle were distinct.

The pancreas was a broad, flattened, branched gland, with a pro-
cess given off at the splenic end from the main body, so as to pro-
duce, in a transverse section, the figure of the letter T. The pan-
creatic duct joined the biliary just at its termination. The spleen
was situated sinistrad and dorsad of the stomach : its weight was 6-§.

drachms. Its form was compressed, trihedral and T-shaped, as in the

Kangaroo, but its lesser process was not so long as in that animal.

Mr. Owen considers this form as indicative of a relation, hitherto un-

suspected, between the spleen and the pancreas, the small process of

the former corresponding to that of the latter.

Mr. Owen also read his Notes on the Anatomy of the red-backed

Pelican of Dr. Latham, Pelecanus rufescens, Gmel., which also are

printed in the '

Proceedings
'

of the Society. The following are ex-

tracts from them :

" The Pelican which I dissected measured 3 feet 7 inches from the

extremity of the beak to the vent, and 10^ inches from the extre-

mity of the upper mandible to the nostrils. These are almost con-

cealed slits in the lateral grooves of the upper mandible, just anterior

to the skin of the head. They will barely admit the flat end of a

probe; and lead almost vertically to the internal apertures of the

nasal cavity. The air-cells in the Pelican, as in the nearly allied

Bird the Gannet, Sula Bassana, Temm., are remarkably extended* and
diffused over the body : the whole cellular tissue, even to the tips of

the wings and the end of the fleshy part of the legs, can be blown

up from the trachea.
" The extent to which the skeleton of the Pelican is permeated by
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air has been particularly noted by Mr. Hunter in his celebrated

Paper on the air-cells of Birds, in which he throws out a suggestion
that it may assist the birds of this species in carrying heavy loads

in their large fauces. This supposed relation of extended air-cells

to a largely developed beak is borne out in the case of the Hornbill,

in which every bone of the skeleton is permeated by air, but is ap-

parently contradicted by the Gannet : I say apparently, because, al-

though the rami of the lower jaw do not, in this species, afford sus-

pension to a capacious reservoir as in the Pelican, yet the bird may
occasionally have to bear away a considerable load, as, for instance,

in a large fish seized by its mandibles, and a previous accumulation

in its dilatable oesophagus.
" Mr. Hunter, it may be remembered, was doubtful on the first pub-

lication of his Paper as to the source from which the mandibles de-

rived their gaseous contents : not that he was ignorant of the air-

holes in the bones, as he is careful to tell us in the reprint of the

Memoir in the ' Animal (Economy', where he states that the lower

jaw of the " Pelican is furnished with air, which is supplied by means
of the Eustachian tube."

" To ascertain the correctness of this description I sawed across

the left ramus of the lower jaw ; but on blowing into the end of the

part attached to the head, I found that the air did not escape as I

had expected by the Eustachian tube, (the orifice of which is a slit,

situated on the roof of the mouth, one inch behind the posterior or in-

ternal nares,) but filled, first the air-cells under the throat, and then,

passing down the neck, raised the large air-cell above the furculum.
On dissection I found that the air passed into the lower mandible

immediately from an air-cell surrounding the articulation between
the jaw and os quadratum ; which received its air from the lungs by
means of the cells passing along the neck and throat, &c. The au-

thority of Mr. Hunter ought not to be set aside by the result of a

single experiment ; and the possibility of accidental rupture may be

urged against the above observation ; but it is at all events worthy
of being recorded, and should be repeated when opportunity occurs,
with the addition of blowing into the Eustachian tube, which I

omitted to do.
" There is little to be added to the accounts already given in the

works of Cuvier, and of Professor Tiedemann and Cams, of the di-

gestive organs of the Pelican. The weak or thin-coated stomach,
small c<eca, and short intestines bespeak its animal diet, and the uni-

formly capacious oesophagus, as well as the superadded faucial bag,
may be regarded as pointing to the piscivorous habits of this singu-
lar species. It is more difficult to assign the use of the globular

cavity interposed between the gizzard and the duodenum, which the
Pelican has in common with some of the piscivorous Grallde, viz. those
of the genus Ardea. In them the pyloric cavity is very small, but
in the Pelican it is fully as large in proportion as in the Crocodiles,
which alone possess it among Reptiles. In the Pelican here described
the pyloric cavity measured 1-} inch in diameter, communicated by
a small transverse aperture with the gizzard, and by an opposite one,

X 2
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of smaller size and obliquely placed, with the duodenum. Its lining
membrane is villous and vascular, and was in this instance tinged
with bile, which must have entered by regurgitation, as none of the

biliary ducts enter here.
" As the Pelican belongs to that group of Natatores, the Toti-

palmes of Cuvier, which contains species approximating most closely
to the Raptorial Birds, and which are almost the only Birds of this

order, as Cuvier observes, (Regne An., nouv. ed., i. p. 561 ,) that perch,
I did not fail to try the common experiment suggested by Borelli's

observations on the effect which bending the leg- and ancle-joints

might have upon the toes : the latter, however, exhibited no corre-

sponding inflection. In perfect agreement with this is the obser-

vation that the Pelicans do not perch when they go to rest."

XVIII. Intelligence and Miscellaneous Articles.

COMPOSITION OF IODIDE OF IRON.

To the Editors of the Philosophical Magazine and Journal of Science .

Gentlemen,

DR.
THOMSON having stated in the first volume of his Inor-

ganic Chemistry, that the composition of iodide of iron had
not been experimentally determined, I boiled 126 grains of iodine

with iron filings in distilled water; the solution was of a light

green colour: the residue of the filings having been washed, the

mixed solutions were evaporated in a flask, and by deducting the

weight of it, 190*5 grains of solid iodide of iron were obtained.

This was dissolved in water, and filtered to separate a little oxide of
iron left by the dissipation of part of the iodine during evaporation:
its weight was 1*2 grain. The solution divided into two equal parts:

one, precipitated by nitrate of silver, afforded 113*4? grains of iodide,

of silver; the other, boiled with nitric acid to peroxidize the iron,

was precipitated by ammonia, and gave 19 grains of peroxide of

iron. Now, 113*4- grains of iodide of silver indicate 61*06 grains
of iodine, and 19 grains peroxide of iron, 13'3 of iron; these

doubled give 122-J2 and 26 6 respectively as the combining pro-

portions of iodine and iron : from these numbers we may conclude,
that iodide of iron is composed of an equivalent of each of its ele-

ments. The 1*2 grain of oxide of iron deposited indicates by the

above numbers 3*8 grains of iodine dissipated, there being a loss

of -,V grain of iodine and XV grain of iron in the whole. 14877

grains of iodide of iron and 12 grain of oxide, subtracted from

190*5 grains, the weight of the solid product obtained, give 4-053

for water
; this not indicating satisfactorily the combining propor-

tion of water, 63 grains of iodine were boiled with excess of iron,

filtered, and carefully evaporated, finishing the evaporation in a

water -bath: 99 grains of iodide of iron were obtained, a dark-

greenish brown and crystalline mass, apparently in rhombic crystals,

but not distinct enough to determine clearly the form. According
to the previous experiment 77 grains of the 99 would be anhydrous
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iodide of iron, the remainder being water; this corresponds very

nearly with 5 equivalents of water to 1 equivalent of anhydrous
iodide of iron ; the deficiency in the experiment of \ grain may,
I conceive, be traced to the dissipation of iodine, a very small quan-
tity of oxide of iron having been deposited during evaporation, as

in the previous experiment.
Thus iodide of iron is composed of

1 equivalent of iodine 126
1 do. iron 28
5 do. water 45

199
I have not been able to prepare anhydrous iodide of iron

;
for

when the heat is continued long enough to dissipate the "water,

iodine is expelled with it, the residuum being peroxide of iron.

I am, Gentlemen, yours respectfully,
St. Thomas's Hospital, July 20, 1835. J. D. Smith.

PARALLEL, BY NEWTON, UPON THE CORPUSCULAR THEORY, TO
MR. TALBOT'S EXPLANATION OF CERTAIN PHENOMENA OF
INCANDESCENCE UPON THE UNDULATORY THEORY.

The following was intended to appear as a note to Mr. Talbot's

paper, p. 115, but was not prepared in time for insertion in its pro-

per place.

[Sir Humphry Davy, in his Elements ofChemical Philosophy, no-

tices, in the following terms, Newton's suggestions towards the ex-

planation, upon the corpuscular hypothesis, of certain phenomena
nearly related to those above explained by Mr. Talbot upon the un-

dulatory theory, of whose views they afford a curious parallel; but
in which, we conceive, the superiority of the undulatory theory is

very manifest.—" Newton," Sir Humphry Davy says,
" has put the

query whether light and common matter are not convertible into

each other ; and adopting the idea that the phaenomena of sensible

heat depend upon vibrations of the particles of bodies, supposes
that a certain intensity of vibrations may send off particles into free

space, and that particles in rapid motion, in right lines, in losing
their own motion, may communicate a vibratory motion to the par-
ticles of terrestrial bodies. (Elem. of Chem. Philos., p. 215—216.

—Edit.]

SCIENTIFIC ASSOCIATION OF GERMANY: MEETING AT BONN
FROM SEPTEMBER 17TH TO 27TH.

The annual meeting of this body is to be held this year at Bonn
on the Rhine, from the 17th to the 27th of September. At the

meeting last year at Stuttgart, Dr. Christian Friederich Harless,

Privy Councillor of Prussia, and Professor of Medicine in the Uni-

versity of Bonn, and Dr. Jacob Noggerath, one of the Directors

in Chief of the Council of Mines for the Rhenish Provinces of

Prussia, were respectively chosen President and Secretary of the

ensuing meeting.
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The Committee appointed to superintend the preliminary arrange-
ments have already received notice of the intended presence of

several of the most eminent men of science in Europe. The Geo-

logical Society of France meets in the beginning of September at

Mezieres, and after examining the country there, and around

Namur, Liege, and Aix la-Chapelle, joins the German Association

at Bonn. The attractions of such an assemblage will be greatly

heightened by the beauty of the country around the place of meet-

ing ; and the neighbouring Siebengebirge, Laacher See, and Eifel

will present especial objects of interest to the geologist.
There will be sufficient time to go to Bonn after the meeting of

the British Association in Dublin, and we hope that our own coun-

try will be worthily represented in all the departments of physical
and medical science. Those who mean to go will do well to give
notice in due time ;

in order that they may not be disappointed as

to accommodations. We know that in the true spirit of German

hospitality, the Committee are anxious to provide comfortable

quarters for all strangers ; but the town is small, and therefore they
should have as early notice as possible. Letters should be ad-

dressed to Professor Noggerath.

ON THOSPHURET OF AZOTE. BY M. LIEBIO.

This compound is obtained by saturating solid chloride of phos-

phorus with dry ammoniacal gas : a white mass is formed, from

which cold water separates a great quantity of muriate of am-
monia. From this it appears that there is reaction and decomposi-
tion when these substances are mixed, and what especially proves
it is, that on cooling during the preparation, the quantity of mu-
riate of ammonia dissolved does not diminish. The water used for

this solution does not contain a trace of phosphate, so that it may
be concluded that all the phosphorus remains in the residue.

The washing may be continued for several weeks, and the last

waters always give a precipitate with nitrate of silver; so that the

insoluble white substance appears to be a compound of phosphuret
of azote and muriate of ammonia, and which is indefinitely decom-

posed by washing.
The muriate of ammonia is more readily dissolved when the sub-

stance is repeatedly boiled with a solution of potash, and afterwards

with dilute nitric or sulphuric acid ; when it is long boiled with po-
tash, ammonia is continually evolved, without the substance under-

going any change of appearance. A portion of it thus treated was
well washed and dried with much care: 0*738 gramme of it were
acted on by a mixture of carbonate of soda and a little nitre. The
matter treated with water was saturated with nitric acid, and ni-

trate of silver added to it, gave 0*015 of chloride =0-0037 of chlo-

rine, or 0*0005 per cent. This small quantity of chlorine which
the substance still retained, proves how difficult it is to remove the

last traces of muriate of ammonia.
The white substance, purified by long ebullition with potash, is

not pure phosphuret of azote, for it contains a quantity of com-
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bined water ; this water appears certainly to have taken the place
of the muriate of ammonia, with which it was previously in combina-

tion, for when the substance is heated after having been completely
dried it disengages a large quantity of ammoniacal gas, without

undergoing any change of appearance. If it be heated with oxide

of copper a considerable quantity of water is obtained, amounting
to 24*27 per cent.

100 parts gave 92*47 of phosphoric acid, equivalent to 40*68 of

phosphorus. The determination could not be exactly made ; too

little was always obtained, on account of the formation of nitrous

acid. 0*193 gramme gave a quantity of azotic gas which indicated

28*526 per cent. ; but estimating by the deficiency of weight re-

quired to make 100 with the phosphorus and water, it should be

rather more than 35 per cent.

M. Liebig concludes its composition to be nearly
1 atom phosphorus 196* 155 40*4?

2 atoms azote 177*4-36 365
1 atom water 112*479 231

485*670 1000
If the vapour of heated muriate of ammonia be passed over solid

chloride of phosphorus, the muriate is decomposed, and a solid

shining white substance remains, which resists the action of heat,

and which is phosphuret of azote nearly pure
• its chemical pro-

perties are identical with those procured by means of the liquid
chloride already mentioned, but it always contains from about

1*5 to about 3 per cent, of chlorine, from which it is difficult to sepa-
rate it.—Ann. de Chim. et de Phys., torn. lvii. p. 426.

CRYSTALLINE FORM OF KUPFERBLUTHE.
Professor Luckow of Jena has ascertained that the kupferblvithe

of the German mineralogists, "capillary red oxide of copper," cry-
stallizes in six-sided prisms, which afford cleavages parallel to the

faces of a rhombohedron of 99 1
15'. This mineral is chemically

identical with the octahedral oxide of copper, and therefore affords

a new instance of dimorphism.

TEMPERATURE OF VAPOURS FROM BOILING SOLUTIONS.
Professor Rudberg has ascertained, by a series of careful experi-

ments,that the temperature of the vapour arising from a boiling so-

lution of any salt is independent of the nature and quantity of the

salt, and is absolutely the same as that of the vapour of pure water
under the same atmospheric pressure.
This is in direct opposition to the statements of Biot, Gay-Lussac,

and Pouillet, who assert that the temperature of the vapour arising
from a boiling saline solution is the same as the temperature of the

highest stratum of the liquid.
The translator of the preceding notice was unable to detect any

difference between the temperature of the vapour of water and that
of a solution of common salt which boiled at 221° Fahr.
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XIX. On the Double Achromatic Object Glass. By J. W.
Lubbock, Esq., V.P. $ Treas. .R.S.*

TN the Philosophical Transactions for 1821, Sir John F. W.
A Herschel has entered minutely into the theory of the double
achromatic object glass, and has given various useful tables

showing the curvatures of the lenses to be employed in order
that the spherical and chromatic aberrations may be de-

stroyedf. Sir John Herschel seems to have intended to consi-

der at some future time the modifications which would result

in the inquiry when the thicknesses are not neglected, but I

am not aware that he ever carried this intention into effect.

I have therefore endeavoured to put the expressions which
occur in the theory of spherical aberration in the most ad-

vantageous form. In this form they admit of extension to

the case when the thicknesses of the lenses and the interval

between them are considered, without any difficulty.
Whether or not opticians will ever trust in great measure

to theory for the curvatures of the lenses, taking care pre-
viously to ascertain with precision the optical characters of
the glass of which they are composed, may admit of doubt;
but it would certainly be useful to know the figures of the
lenses and other circumstances connected with any large ob-

ject glass whose performance is considered perfect, in order

* Communicated by the Author.

f A notice of Sir John Herschel's paper will be found in Phil. Mag.,
vol. lx. p. 147.—Edit.

Third Series. Vol. 7. No. 39. Sept. 1835. Y
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that these data might be compared with the results given by
theory *. Unfortunately no such measures have yet been

published, as far as I am aware, except those in Sir David
Brewster's Encyclopaedia, under the article Achromatic Tele-

scopes ; but certain data are there wanting to render them

complete. I am informed that the universal practice in this

country and in France has been to make the flint lens double

concave, and not concavo-convex as theory indicates, which
circumstance seems to me very extraordinary. I am told that

Fraunhofer employed the latter construction; but it would seem
from the representation of an object glass incidentally given
in a plate which accompanies his paper on the lines in the

spectrum, that he did not do so invariably.

LetEAorER = r AQ = A Aq = A' RP=#
Q R is the incident ray meeting the axis A E in Q, R q the

refracted ray, the direction of which cuts the axis in q,

E the centre of the surface of which RA is a section. R P
is drawn perpendicular to A E. The notation employed is

that of Mr. Coddington's Elementary Treatise on Optics, 2nd

edit., p. 54.

- sinERQsinREg = EQ .Rg __ (A—rW{(A'—AP)«+Ww ~"
8inREQsinER? RQ.Eq (A'-r)V{(A-AP)*+^}

m being the index of refraction for the substance of which the

lens is formed, which is bounded by the sphere of which E
is the centre.

A P = cT^rxy A P = -£(l + -fA nearly2r— A P tr \ krl
) *,

(A'- AP)» = A*-^(l +
|p) +.$i'iY

* The curvatures of the surfaces can be ascertained very correctly by
the Spherometer, an instrument described by M. Biot. (Traitc de Physique,
vol. iv. p. 343.)
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Hence, if rv r2, r3, r4 are the radii of four spherical sur-

faces; Av A2, A3, A4, the distances from the vertex at which
the ray intersects their common axis after refraction at the

first, second, third, and fourth surfaces respectively, neglect-

ing the thicknesses; m, the index of refraction for the substance

of which the lens is formed which is bounded by the first

and second surfaces ; m\ the index of refraction for the sub-

stance of which the lens is formed which is bounded by the
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In order to get rid of spherical aberration, the quantities

A„ A2, A3,
A4 must be determined by the condition that the

coefficient of y
2 in the last equation = zero. In the construc-

tion recommended by Sir John Herschel, the object glass con-

sists of a double-convex lens of crown glass and a concavo-

convex lens of flint glass. This combination is represented in

the figure underneath, where the four surfaces are numbered

in the order in which the light traverses them in its passage
from the object to the eye.

Neglecting j/
2
, if

Jl + nVK A2

1

m' A

= /2 + JL
A

+ A>
and if vs be the ratio of the dispersive power of the crown

glass to the dispersive power of the flint, it is easy to show
that the condition of achromaticity requires

1 J_- fli JL\
A4 A2

~
H_A2 A/ 5
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Aor, for parallel rays, that is, when A is infinite and— = 0,

± - * m ^ •
f - a

A4 A A2
J*

1— tff

fA may be assumed at pleasure, and /% being obtained from

the last equation, f^ and fA may be considered as given. It

remains to determiney^j^, in doing which another arbitrary
condition is admissible.

If m
{jF-tf*fi T

' p lel rays'

= a
{ {f

4-/3y+ {A- ^} {/4 - 2/3 +/j }.

The last equation coincides with the equation (z) of Sir

John Herschel in the Phil. Trans, for 1821, p. 258.

Since

1 ?w-l

A2 r2

m
1_ _ m fJ_ ljl

A, r2 W2— 1 LAj wA2J

A3

"
m'r3

+
w'A2 r3

"
m'— l\A3 w'Aj

if the radii of the second and third surfaces are equal

/_L _L~V- m'

SI l 1
7»— 1 LAj

Bi-lV1 m J
"

w'-l l/3
wi' J

"

This condition was originally suggested by Clairaut ; but

according to Sir John Herschel,
" when the average values of

the indices of refraction, such as are likely to occur most fre-

quently, are employed, the construction becomes imaginary
for the more dispersive kinds of glass ; and within the limits

for which it is real, the radii change so rapidly as to render it

difficult to interpolate between their calculated values."

Hence, instead of this condition, Sir John Herschel recom-
mends another, which results from making equal to zero the

coefficient of — in the quantity
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r± _ ±y, j"j kMi - L + _LV
\A4 A,j"

T \A2 toAJXAj A, ij

= x
{a;- a;}

+ {a;-^a;}{a;-a3 + ^}'
in order that the telescope may be adapted for seeing nearer

as well as more remote objects. This condition gives

The last equation coincides with the equation (A) of Sir

John Herschel, p. 258. This equation is to be combined
with the equation, p. 165, line 8, which may be put into the

form
/2m + l \

f
m

Having foundy^y^/g,^, the radii of curvature may be ob-

tained by means of the equations

- m — 1 - t»— 1
,

-

^fi^t^ 4̂ " "
"I" + Jv

If ra= 1-524, w' = 1-585, m = '60, (which are the

average values,) SirJohn Herschel finds, assuming^ = —
*1,

and with the conditions which he recommends,

r, = -6-7069 r2 = 30488
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/4 -/, = --06272 ft - 4 =-'22648 /4-«/s+/s»=—27544

—~= —-0000884
(/>-

/l
J (/2 _/j)2 -s - -0085448

(4 -*) &-/* ='010249
(/

4
- A

j
(/,_/•)» = -000301.

The preceding values will be found to destroy the coeffi-

cient of y* in the expression for/4. The values of the radii

are taken from a very useful table given by Sir John Herschel
in the paper before alluded to.

One advantage which seems to me to result from the form
into which the equations have been put in this short view of
the theory of aberration is the facility with which the thick-

nesses of the lenses and the interval between them can be
taken into account. For if A

1?
A2, A3 ,

A4, are measured, as

before, from the points at which the surfaces cut the axis re-

spectively, we have obviously

j_
7»-l 1 C 1 J_\fJ_ 1 ~\

2 my*
Ai

*'
mr

Y

+
wiA

+
\5»A 1 AJ ^A, A J 2(m— I)

9 '

or, for parallel rays,

1 _ ra— 1 y
2

A^
=

mr
x

+ 2^
l

d
(m^l)

2;

and if t
x
be the thickness of the anterior lens, or the interval

between the intersections of the axis by the first and second

surfaces,

1 m— 1 m
A

2

"
r2 A

t + /,

+ /J_ * "If* 1 T^+^'aVU2 w^ +OJ \A2 A^^J 2A
1

a
(7w-l)2

•

In Sir John HerschePs construction the interval between
the lenses may be made inconsiderable. In this case

1 ?»'— 1 1

+ ^rm r3 m A3

, fj L%£± _ JLV m'

(A *
+t 'Y^

\w'A2 A2J LA3 A2 J 2A,
2
(m'-l

3 9

and if t2 be the thickness of the second lens,

_1 m'— l m

, J_L_ i__ UJL L_V ™/g

(^+0*(A3 .f/2)y
\a4 w'(v/«)j1a4 a3+/J g^v-i)8

'
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In this construction the thickness of the second lens may

also be made inconsiderable, and as -
A -r— and —K —
A4 m'A 3 A4 A3

are small quantities, (see the numerical values, p. 167,) t2

may certainly be disregarded in the coefficient of y2 in the ex-

pression for — .

Neglecting y* and — ,

*-i~<~<-*}-3»

S m

m'— 1

In the numerical example given, p. 166, supposing the aper-
ture = 1, and the thickness of the double-convex lens to

vanish at the circumference of the field, t
x
— '06 nearly.

/a*
~

(«'+2)
4̂ +f*)fa + ^rpg \f*

+ f* (/4 +/a)
}

m*(m'-l)
2 € / 1 1 \

+
(/4-/2)(^+ 2)^>-l)2

t Ua « (*i + 'i)/

VSJ
~"

An + tJ
+
wA, (A + *,)*/

== °*

I find, (retaining the previous values of r
lt r^) see p. 166,

that is, making r,
= —6*7069 r9 = 3*0488

1

A,
= — -051265)

A =
jr

= -'25024 /4
= i = -'10023
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from the conditions of achromaticity and the equation to de-

terminef9 after the numerical substitutions, is

f£ -f -40766^ = — -01377, which equation gives

f3
= — -03716 or — -37050.

Froin/3 = —03716, I find

r3 = 3-0573 and r4 = 14-151,

instead of r3 = 3*0640 and r4 = 14*297, which were the

values of those quantities when the thickness of the double-

convex lens was neglected. The difference in the values of

the radii corresponds in each case to the indication -0007 inch

by a spherometer of 5-inch radius, which might be apprecia-
ble in large telescopes, but not, I apprehend, in common in-

struments.

In the last example I have neglected the interval between
the lenses : if this be taken into account and the thicknesses of

the lenses be neglected, it is evident that for parallel rays

1 m— 1 y
2

+

«y
A,

"
mr

x

T 2A
1

3
(ro-l)*

A2 r2
T

A,
r

I A2 mAj X A
2 A, J 2(ot-1) (

If the interval between the lenses be called t2,

JL - m'~' 1 1

A3

"
m'r3 w'(A2+ *2 )

, / J LI J L +
1 y m>(A2 +t,y*

\m'A3 A2+ /2
J I A3

r
_

A
2 -f tj 2V(w'-l)

9 •*

1 m'— 1 m'
+

A4 >4 <*3

+
lA 4

W'A3 J \A4 Aj 2A2>'_1)^'

The condition of achromaticity gives

Retaining the previous curvatures of the flint lens, and the

values of — and — in the term multiplied by t
29 it is easyA2 A3

to calculate the influence which the consideration of the in-

terval between the lenses has upon the curvatures which
should be given to the double-convex lens.

Third Series. Vol. 7. No, 39. Sept. 1835. Z
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a,
=
ir?ii;*H2?- a/)}

_ (2m+l) , , ct „
•7l

to + 2 J *J] "*" w + 2-72

m 1*
(«-!)« (A, + /.)« ff

1 L-WJL _ I_\'"
r

'y2('«+2)»!(m-l)*A/\W»'A3 Aj+^Aas A2+ *3
'

+ (i
4 -iA3

)(44 -x)

)

2

}
= -

Supposing /3
= *04, or about half an inch,

—- = — -1.

*^4

I find — =/3
= --24389 L = /« = -'034.94;

and after the numerical substitutions the equation for deter-

mining / becomes

f* -
-28015/, = --012113,

which equation gives

/ = - -05348, instead of — -051265, which was the value

when the interval between the lenses was neglected.
With this value of/, I find

r,
aa 6-429 and r2 = 3-2268,

instead of r,
= 6*7069 and r2 = 3-0488. See p. 168.

It appears to result, therefore, from calculation, that the in-

terval between the lenses influences materially the perform-
ance of the telescope, which indeed is well known to be the

case practically. In consequence it would, I think, be desirable

to possess a table similar to Sir John HerschePs Table 4.

Phil. Trans. 1821, p. 261, calculated for some given interval

between the lenses, as half an inch, for instance; such a table,
combined with that which Sir John Herschel has given, would
afford the means of interpolating for any interval likely to

occur in practice, and hence of obtaining in any case accurate

values of the curvatures which ought to be given to the four

surfaces of the lenses which compose the object glass.
In p. 163, I have left the term multiplied by ?/

4
, with a view

to facilitate the appreciation of the magnitude of this quantity
in the amount of aberration. In order to ascertain what aper-
ture a telescope will bear before this term introduces confu-

sion into the image, it would be necessary previously to know
what variation in the focal length (or aberration) the eye
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takes cognisance of. In a telescope of ten feet focal length
and an aperture of one foot, a variation of a hundredth of an

y4
inch in A

4 corresponds to '0011 in the coefficient of ~- in
8

1 y
%

the expression for—, and to '00006 in the coefficients of-— .

XX. A Sketch ofthe Geology of West Norfolk. By C. B. Rose,
Fellow of the Royal Medical and Chirurgical Society of
London.*

T^HE geological structure of West Norfolk has received
-* but little attention: it was first examined by the cele-

brated Mr. William Smith, many years since, during his pro-
fessional engagements in the county. The result of his re-

searches was made public by the appearance, in 1819, of his

geological map and section of the county; and were I not in

this place to bear willing testimony to the accuracy with which
he has laid down the course of the chalk range, and the out-

crop of the subjacent strata, I should be committing an act of

injustice to one who, from the originality of his views and
the great talents for observation he has displayed, is by uni-

versal consent acknowledged to be the father of modern

geology.
Some distinguished members of the Geological Society have

at different times visited this portion of the county, the chief

object of attraction having been the cliff at Hunstanton, the

only natural section of the regular strata which we possess. The
information resulting from these visitations has been, I believe,

(not having been able to find anything further,) confined
within the limits of a note by the Rev. W. D. Conybeare, de-

scribing Hunstanton Cliff, in the • Outlines of the Geology of

England and Wales'; a description and section of that cliff by
Mr. R. C. Taylor in the Philosophical Magazine for February
1823 (vol. lxi. p. 81); and a notice of the chalk of West Nor-

folk, in a paper read before the Geological Society, May 2nd,
1823, by the same gentleman, and published in its Transac-
tions. There is also a brief notice of the strata, with a list of
the organic remains, in the ' Outlines of the Geology of Nor-

folk', published in 1833, by Mr. Samuel Woodward of Nor-
wich.

The observations which follow are offered as contribution
towards the completion of a task, which, I trust, at some future

time will be undertaken by those who are more competent,
and have more leisure than myself.

* Communicated bv the Author.

Z2
"
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The area of my inquiries has the natural boundaries of the

county to the south, west, and north, and a line drawn from

Wells to Thetford traces its eastern limit. The regular strata

comprised within this area are, the chalk, with and without

flints; the chalk-marl, including the firestone; thegault;the
inferior greensand ; the Kimmeridge and Oxford clays.

Taking Mr. Smith's geological map for my ground-plan,
I propose to furnish also some notices of the subordinate

members of the strata he has represented which were un-

known to geologists at the period of his inquiries. Before

entering upon the strata in detail, I will insert a tabular ar-

rangement of them, in their order of superposition, beginning
with the lowest member of the series.

Formations. Subdivisions. Localities.

("Oxford clay Marshland and the Fens.

^ .. J Kimmeridge clay, inclosing!° l e
"^ Septaria, and beds of bitu- >Southery, Gaywood, <&c.

[_ minous shale J

Gnterinr "veen-and oarstor.e r HilSav' Downham, Sliould-

Greensand..<j

]

"^ncSi) . /...?"?..
?.!.*{ [^^^eton,

Hunstan"

'Gault. golt brick-earth of) West Dereham, Shouldham,
Smith / Pentney, Bilney, &c.

^^t^^.^^ }
H«"stanton, Heacham.

Chalk without flints, includ-r
Ho^old

\
St<*e

.J"*
••"S ing the firestone equiva-^ ^ Dereham, ShoJdham,

lent, and chalk-marl
Marham Gayton Sand-

L nngham, Hunstanton.

Chalk with flints, or medialfTh
f°t

r^ Saham Swaffliam,

chalk of Woodward < S?
1

T™* n * **L {, Ihornham, Burnham,&c.

["Yellow
and blue clay, brick-"]

...< earth loam, sand, gravel, >General covering.

L coarse breccia, &c J

["Marine
and lacustrine

de-~) Valley of the Nar, Eau-brink,
... • J posits, peat, subterranean I Marshland, and the Fens,

uvum....^ forests, and calcareous f Stoke, Marham, Carbrook,
L tufa J &c.

From the above list of the strata, it will be seen, that several

other members of the British series, usually found associated

with ours, are wanting, namely, the coral rag, Portland oolite,

Purbeck limestone, Hastings sand, and Weald clay; and it is

probable that no equivalent of either of them exists; for al-

though I have not been so fortunate as to see the inferior

greensand immediately reposing upon the Kimmeridge clay,
the gault upon the inferior greensand, or the lower chalk
and marl beds upon the gault, no excavation having, to my
knowledge, been made at those particular junctions of the

Chalk

Diluvium
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strata, still, as the spaces at present unexplored are very
narrow, and as the junction of the above-mentioned strata or

an equivalent is exposed at Hunstanton Cliff, with the excep-
tion of that of the inferior greensand with the Kimmeridge
clay, and of the latter with the Oxford, it is but a legitimate
inference that my arranged list exhibits the entire assemblage
of strata in the western division of our county.
A brief description of each stratum in detail I now proceed

to give, with a list of its organic remains.

Oxford Clay.
—This deep bed of clay (the clunch clay of

Smith) occupies the whole of Marshland, and the fens of the

Norfolk portion of the Bedford Level : it forms the great sub-

stratum of this extensive flat; but possessing no qualities

offering any inducements to open it for oeconomical purposes,
we are in consequence but little acquainted with its physical
characters and oryctological contents. The most extensive

exposures of it have been at Denver Sluice and at Lynn; at

the former locality I had an opportunity of examining it, and
was favoured by Mr. Thornton (the clerk of the works) with

the following section and admeasurements. No organic re-

mains had been observed by the labourers : at my visit, I

picked out of the clay a compressed specimen of Ammonites

decipiens.
Section at Denver Sluice.

1. A light brown sandy loam 14, ft.

2. Peat' 2
3. Blue clay, inclosing roots and small portions of peat 2
4. Peat, similar to No. 2 3

5.*Similar to No. 1, but somewhat more argillaceous 2
6. Dark ferruginous sand 3

7. Oxford clay, dark blue, and very tenacious 5\

Section at Lynn.
To Thomas Allen, Esq., I am indebted for the following

detail of the strata observed in sinking a well for the supply
of a brewery. The Oxford clay was penetrated to the depth
of 630 feet; the first 450 were dug, the remaining 180 bored;
and after all the labour and expense, the quality of the water
was inapplicable, and the supply inadequate, to the wants of

the enterprising proprietor.
1. Vegetable soil.

2. Loam, used for making bricks 7 ft.

3. Peat 2 to 2f
4. Blue clay 8

*
Immediately beneath the peat on the surface of No. 5, a farthing of

Charles II. and a pair of scissors were found.
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5. Peat, with alder and hazel bushes 2 to 3 ft.

6. Blue clay, with marine silt, containing ^
testaceous exuviae.

} about 30
7. Blue clay, inclosing nodules of chalk J
8. Oxford clay, with Septaria, &c 630
A small portion of the upper part of stratum 7. at Denver,

and 8. at Lynn, may possibly be the Kimmeridge clay, but
we found no fossils to determine that point. The bed of

clay (No. 7.) at Denver was very stiff and tenacious, and

parted into thick laminae upon drying: throughout the few

feet that were exposed, I could discern neither shale nor Sep-
taria.

Specimens of the organic remains taken from the lower
beds of the clay in Mr. Allen's well were liberally presented
to me by that gentleman ; the following is a list of them :

Name. Reference.

Ammonites decipiens Min. Conch., tab. 294?.

excavatus tab. 105.

very small, species undetermined.
Belemnites abbreviatus Min. Conch., tab. 590, fig. 9.

Gryphaea bullata tab. 368.

Serpula tricarinata, attached 1 .
, i^l n n

totheGiyphea j
tab. 608, fig.

3.

Mya depressa
—— tab. 418.

Venus ? a fine cast in iron pyrites, with the impression of a

Pecten upon it.

Muricated spine of an Echinus.

Kimmeridge Clay.
—This bed forms a narrow belt to the

escarpment of the superincumbent inferior greensand, and is

the intermediate stratum to that, and the Oxford clay beneath,
which rises to the west of it, but is hidden by the alluvial

strata of Marshland and the fens. Smith has laid down its

situation and course upon his map correctly, but has erred in

stating that it is " the deepest stratum in the county."
We have had no opportunity of ascertaining the thickness

of this bed, for there is no natural section of it in the county ;

indeed, if there were, it would probably prove a difficult task

(the coral rag beds not intervening) to determine where the

Kimmeridge terminated and the Oxford clay commenced.
Its surface has been exposed at Southery* to a considerable

extent, but not pierced sufficiently to aid us in our inquiry re-

specting its thickness. Last summer I visited a brick-yard in

that parish, and was informed by the brickmaker, that upon
the removal of thirteen feet of brick-earth, he exposed

Na floor

* In Mr. Woodward's map this locality is erroneously coloured, the

inferior greensand being represented.
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of shale two or three inches in thickness, and he traced it for

thirty yards or more. A specimen of the shale in my posses-

sion burns readily, crepitating like cannel coal : between its

laminae impressions of an Ammonite and a small Tellina?

are seen. This clay has also been opened at Gaywood near

Lynn, in sinking a well fifty feet in depth : the first eighteen
feet were sand, succeeded by fourteen inches of blue clay ;

then followed a laminated clay containing Septaria, which con-

tinued to the depth sunk : no organic remains were preserved.
The characteristic shell of this stratum is the Ostrea deltoidea;

I am not certain that it was met with in Norfolk by Mr.
William Smith. I possess two specimens, but they were found

in clay (diluvium) to the east of the outcrop of the greensand,
and were therefore transported specimens. The following
fossils are from the diluvial clay covering the Kimmeridge at

Stow Bardolph : alveolus of a Belemnite; Pecten cinctus of

Min. Conch., tab. 371 ; cast of a Trigonia in pyrites ; cast of

an Astarte? in pyrites; paddle-bone of a Plesiosaurus ; tooth

of a Ruminant; wood impregnated with brilliant yellow py-
rites ; bituminous shale very pyritous ; Septaria, and blocks of

a breccia composed of black pebbles and pyrites in a calca-

reous matrix : similar breccia and Septaria may be seen in

situ in the Kimmeridge clay at Ely in Cambridgeshire.

Inferior Greensand.—This formation consists of alternating
beds of ferruginous sand, sandstone, and white sand. It is on

Smith's map denominated " Sand beneath the golt brick-

earth, in the lower part of which the Portland rock is occa-

sionally found." It is provincially called Carstone, and pre-
sents little of interest to the naturalist, being a mere mechani-

cal deposit, and, as far as it has at present been explored, af-

fording no animal remains.

It occupies the high ground between the Kimmeridge clay
and the chalk range, extends from Hunstanton on the north

to Hilgay on the south, and in some parts of its course rises

into hills vying in altitude with those of the lower chalk ;

their western declivities are abrupt. Its course is faithfully

represented by Smith on his map ; but I am at a loss to un-

derstand where he "
occasionally found" the Portland rock.

When he wrote, the divisions of the greensand formation had
not been ascertained as at the present time ; at that period
this member was confounded with the Hastings sand, which

reposes upon the rocks of the upper division of the oolites: it

is therefore probable he meant that when the series of strata

is complete, the Portland rock lies beneath the sand, and not

that it really occurs in Norfolk.

This formation is an aggregate of siliceous particles of va-
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rious magnitudes, and ferruginous matter cemented into beds
of sandstone through the agency of aqueous infiltration, and

separated from inferior beds of similar character by a consi-

derable mass of loose white sand. In the lower beds exposed
at Hunstanton Cliff many of the quartzose pebbles are suffi-

ciently large to give the rock the character of a breccia.

The loose beds occasionally inclose thin strata of fullers'

earth and a tenacious green clay* : its upper portion is inva-

riably ferruginous, occurring in thin layers of hard sandstone,
or tabular masses containing numerous veins of ironstone.

Extensive portions of the surface of these sands are ex-

tremely sterile, as at Dersingham Heath, Castle Rising,

Bawsey, Ashwicken, Blackborough in Middleton, and Should-
ham Warren.

In all parts of the sandstone range occur springs of water
with a chalybeate impregnation, but the fame of their medi-
cinal virtues has not extended beyond their immediate vici-

nity. I cursorily examined the water of Gaywood near Lynn,
and ascertained that it resembled the Tunbridge, but did not
retain so much free carbonic acid.

The dip of these beds is about five yards in the mile ; and
I consider their entire thickness to be about eighty feet : their

surface width averages nearly three miles.

For a building-material the carstone is invaluable; the noble
stables at Houghton Hall are built of it :

" our ancestors

formed it into querns or corn-millsf."
As these sands exhibit peculiarities at different localities,

I will notice a few that I have met with, beginning with Hun-
stanton. In the cliff is exposed a section of this formation

between forty and fifty feet in depth : the upper two feet re-

semble the consolidated carstone usually found above the

more friable and light-coloured bed, which at this spot im-

mediately succeeds it to the depth of eight feet, and has a

greenish shade of colour ; then follows a breccia, more than

thirty feet in thickness, horizontally and vertically divided

into tabular masses of considerable magnitude by a loosely

aggregated sand : numerous veins of white spathose matter

not thicker than wafer-paper run vertically through the breccia

at irregular distances from each other. Great numbers of

blocks of the breccia are seen upon the beach occupying their

original site, the more friable materials of the cliff having
been removed by the waves of the ocean. On my visit to the

cliff last summer, Mr. Edward Muggridge, of Lynn, satisfac-

torily proved to me that these masses retained their original

* The colouring ingredient is silicate of iron.

t Geology of Norfolk, p. 30.



Mr. Rose's Sketch ofthe Geology of West Notfolk. 1 77

situation, by pointing out the parallelism of the vertical lines

of spathose matter in them and in the present cliff. It has not

been determined to what depth the breccia extends, but it has

been stated that the clay beneath is exposed at low water.

At Dersingham the lower portion of the sand exposed is

colourless, nearly pure silica, sufficiently so for the use of the

glass manufacturer, and is shipped in large quantities for the

glass furnaces in the north.

Between the castle and the water-mill at Castle Rising, I

observed large blocks of sandstone lying by the road-side, ap-

parently removed from the loose sand dug for domestic pur-

poses: they varied in colour from light ash to nearly a black.

At Middleton, to the left of the road leading from East

Winch to Setch, a large quarry is worked for building-stone,
called the Blackborough Car-pit ; it is opened to the depth of

twenty feet, and the stone is highly ferruginous, overlying the

loose variegated sand which comes to the surface at the base

of the hill towards the west. At this locality the carstone is

intersected by innumerable veins of ironstone from one eighth
to an inch in thickness ; they run horizontally and vertically,

forming grotesque lines, all tending to a concentric arrange-
ment : the veins have a dark-brown surface ; the fracture is

granular, probably from an intermixture of sand, and has a

semi-metallic lustre. The carstone is very friable when first

raised, but hardens by exposure, and becomes an imperishable

building-stone.
At West Bilney, carstone of a similar quality to the last

mentioned is quarried in a pit adjoining the garden of Bilney

Lodge.
Section of the Pit.

Vegetable soil and loam, varying from 2 to 4 feet.

Rubble car 2

Regular car of very loose texture 5

Ironstone irregularly distributed, but hori-"l . .

.11 /l to Z 111CS.

zontally J

Friable sand, upper portion ferruginous, lower""!

portion green, containing thin tabular car-
|

stone and blocks of the same ; also geodes ^ 4t feet,

and hollow cylinders of ironstone filled with I

sand J
Car with thin veins of ironstone containing! _. ,

a little clay J
Hard carstone 6 feet.

The hard carstone appears to be divided into layers, or

strata, varying in thickness from nine inches to thirty, some

separated by very thin layers of sandy clay, and other divi-
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sions appearing to be only a horizontal separation of one thick

stratum into two or more without any intervening substance;
there are also nearly vertical divisions of the rock, cutting it

into irregularly formed rhomboidal blocks.

A few hundred yards to the south of the above pit, a well

has recently been sunk, affording very interesting information :

the following is a list of the strata, communicated to me by
the labourer, an intelligent man, and accustomed to the em-

ployment.
Ft. Inch.

1. Ferruginous sand, containing geodes and hoi- 1
7

low cylinders of ironstone J
2. Carstone 8

3. White sand with occasional brown veins ... 7

4. Green clay 6

5. Carstone, darker than upper beds 2

6. Carstone, with six or seven partings of the"^

green clay 1 to 2\ inches in thickness, not (

in regular courses, but the stone imbedded
j

irregularly in the clay ... J
27 6

This section is particularly valuable, as it identifies our

sands with the inferior greensand of Sussex*.

At Shouldham Warren, an extensive excavation exposes
the variegated sands to the depth of twelve feet, covered by
three or four feet of rubbly carstone and ferruginous sand :

the varieties of sand here are white and brown, thin veins of

the latter running horizontally through the former, and fre-

quently assuming a concentric form. In the rubble at this

spot, as at most other localities, geodes, containing sand, small

hollow cylinders, and flat fragments of ironstone, are very
abundant, evidently resulting from the disintegration of that

portion of the ferruginous sand containing the veins of iron-

stone, the concentric arrangement of which has produced those

forms.

At Downham, the loose sand is opened to the depth of

fifteen feet; it is covered by two or three feet of thin tabular

carstone. The general mass of the sand is white, with veins of

a greenish colour, and also a few yellow veins : six feet from
the surface there is a stratum of fullers' earth about an inch

in thickness, of an ash colour, with ochry specks interspersed ;

its analysis gives an abundance of iron in its composition, with

a very slight trace of carbonate of lime. The ferruginous
sands again appear from beneath their diluvial covering at

West Ryston; further south they are hidden by the alluvial

• Phil. Mag. and Annals, N.S., 1827, vol. i. p. 138. Dr. Fitton.
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deposits of the fens, and have been seen at Hilgay only, upon
sinking wells.

A section from Bilney Lodge to Blackborough, cutting the
strike of the inferior greensand at right angles, would exhibit
the following succession of beds, beginning with the upper-
most :

1. The six beds exposed at the well near Bilney Lodge.
2. Loose sand, occurring in the low ground of Bilney

Common.
3. Carstone, extending from East Winch to Blackborough

Pit.

4. Loose variegated sand, appearing at the base of the hill

in which the above pit is situated, and towards the west.

Mineral Contents.—In addition to the ironstone already
mentioned, we meet with a form of iron pyrites very unlike
that from the chalk strata above, or the Kimmeridge clay be-

neath ; its form is spherical, outer coat brown, and its frac-

ture granular, with a very light pyritous lustre: it is rarely
seen. Titaniferous oxidulated iron was found at Hunstan-
ton by Mr. Aikin. I have not at present discovered any
chert.

No animal remains have yet been found. Small fragments
of wood are occasionally found imbedded in the carstone;
and Mr. Muggridge gave me a portion of sandstone from

Snettisham, having on it an impression of the stem ofa Lyco-
podite?.

Gault.—This bed, the "
golt brick-earth

"
of Smith, suc-

ceeds the inferior greensand, and reposes upon it. It occu-

pies, with the lowest beds of the chalk above, the valley be-

tween the ranges of chalk and greensand, emerging from
beneath the western edge of the former.

Upon referring to the map and section in the 6 Outlines of
the Geology of Norfolk', it will be seen that this stratum is

omitted ; in justice to Mr. Woodward, I here state, that I be-

lieve I am responsible for that omission, that gentleman hav-

ing probably relied upon my local knowledge of Western
Norfolk. At the time I communicated with him, I entertained

great doubt of there being a regular stratum of gault in this

county, not having met with any other fossil than the small

Belemnite in the "
golt brick-earth" of Smith,—nor, indeed,

have the other characteristic fossils* of the "
gault ofCam-

bridgeshire" yet been found; but when I had the good for-

* Tnoceramus concentricus and Inocer. sulcatus. Since writing the above,
I have ascertained that Inocer. sulcatus has been found in the red beds at

Hunstanton.
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tune to see Mr. Smith at the meeting of the British Association

at Cambridge, he so positively assured me of the existence

of the gault that I no longer questioned such high authority,
and on my return home redoubled my inquiries : fortunately,

two wells were sunk soon after my return, near to one of the

localities marked on Smith's map, and from them I have as-

sured myself that the gault exists as placed in his map and
section. Mr. Smith has laid down but a few detached spots,

those only where he had seen it; had he extended those patches
into one continuous line, he would have correctly traced nearly
its whole course : such adherence to ocular demonstration

greatly enhances the authority of this veteran in geology.
A nearly continuous valley, situated between the outcrops

of the chalk and lower greensand, extends from Wretton,

through West Dereham, Shouldham, Marham, Pentney,

Bilney, Gayton, Grimstone, to Congham, and along this valley
I have traced the gault the entire distance, with the exception
of one spot at Stradsett, where it is hidden by a large accu-

mulation of diluvium, which here destroys the continuity of
the valley. At West Newton this valley terminates, or, rather,
becomes a transverse valley, taking its course westward through
the sand hills; from this place to Hunstanton the chalk and
lower greensand occupy the same ridge : no valley intervenes,
an indication of the absence of a soft stratum between them,
as exhibited at Hunstanton Cliff, where the red chalk is inter-

posed between the two. Professor Sedgwick says, the red
beds of Hunstanton are "

exactly in the place of the gault of

Cambridge, and contain some of the gault fossils, for ex-

ample, the Belemnites Listeria such is the fact, and I fully
concur with the distinguished Professor in considering the
red beds the equivalent of the gault.
The two wells before mentioned sunk in the gault at Bilney

and Pentney, about a mile apart, and in the direct line of
its strike, afford the following section :

Pentney. Ft. Inch.

1. Vegetable soil and gravel 4

2. Rubble chalk, succeeded by stiff blue clay,^

containing Belemnites minimus ; the"goltV 10

brick-earth" of Smith J
3. Hard gray limestone, containing Terebratulce"}

biplicatae resembling those in the red chalk > 6
of Hunstanton J

4. Blue clay or gault, very tenacious 2
5. Black sand 1
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The well at the school-house at Bilney passed through the

same series of strata, but at this locality the gray limestone

inclosed Inoceramus g?ypha?oides and Belerrmites minimus; the

clay contained the same Belemnite,and &\so Belemn. attenuates.

From an old clay pit near Pentney church, I took the above

two species of Belemnites : this is, I believe, the spot referred

to by Smith on his map; the gray limestone has not been

exposed at this place.
I shall here describe the red chalk of Hunstanton as the

equivalent of the gault. It is a compact limestone coloured

by oxide of iron, containing many small dark-green siliceous

pebbles, and is divided into two beds : the uppermost, about

seven inches in thickness, abounds in organic remains ; this

bed is intersected throughout by
a ramose Zoophite, the na-

ture of which is not satisfactorily determined ; and the two
characteristic species of Belemnites are in great abundance ;

Terebratula biplicata and Inocerami are numerous, and one

species of Nautilus occurs. The lower bed is three feet five

inches in thickness, contains less of the Zoophite, and fewer

fossils than the upper, but the siliceous pebbles are more nu-
merous. I have not been able to trace these beds inland be-

yond Heacham.
A seam of dark red argillaceous matter, two to three inches

in thickness, separates these beds from the incumbent white
beds. Upon analysis it proves of the nature of fullers' earth,
so highly coloured with oxide of iron that it has been used as

a pigment.
The paucity of genera among the organic remains at pre-

sent discovered in this stratum is not to be wondered at when
we compare its thickness with that of the Cambridge gault.
With us little more than fifteen feet* is probably its utmost

depth : at Cambridge it is said to be 150 feet : but it must not
be supposed that all its contents have been seen, for but few

perforations have been made where any attention has been

paid to its contents.

The gault of Norfolk affords a remarkable example of dis-

similarity in the mineralogical character of adjoining portions
of a contemporaneous deposit, and is an additional illustration

of the necessity for employing the zoological character to

determine their identity. Without consulting these " medals
of Nature," who could imagine that the red limestone of Hun-
stanton Cliff, and the blue gault containing gray limestone at

Pentney and Bilney, were deposits of the same epoch ?

* The boring of a well at Diss extends it to twenty feet. [See a notice
of Mr. John Taylor's paper on the strata penetrated in sinking a well at

Diss, in Lond. and Edinb. Phil. Mag., vol. v. p. 295.—Edit.]
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Kame.

Spongia paradoxica

Radiaria.

Apiocrinites ellipticns*.

Annelides.
Vermicularia umbonata.

Serpula pentangulata....

CONCHIFERA.
Inoceramus Cripsii

striatus

tenuis

gryphaeo'ides
sulcatus. ...

Exogyra haliotoi'dea?...

Pecten Beaveri

Terebratula pentan- \
gulata J

intermedia.

ovata

biplicata....
. plicatilis....
. rigida.

Mollusca.
Belemnites minimus ....

attenuatus,

Nautilus elegansf
Ammonites varians

lautus
. dentatus. ...

J undetermined
Hamites raricostatus. ...

Organic Remains.

Reference.
Geol. of Norfolk.

Miller, p. 33.

Min.Con., t. 57- t.6,7.

Geol.Norf.,t.5.f. 17.

Geol.Suss., t. 27. f. 11

Min. Con., t. 582. f. 2.

Geol. Suss., p. 132.

Min. Con., t. 584. f. 1.

Ibid. t. 306.

Ibid. t. 25.

Ibid. 1. 158.

Geol.Norf., t. 6. f. 10.

Min.Con., t. 15. f. 8.

Ibid. t. 15. f. 3.

Ibid. t. 90.

Ibid. t. 118.

Ibid. t. 536. f. 2.

Min. Con., t. 589. f. 1.

Ibid. t. 589. f. 2.

Ibid. t. 116.

Ibid. 1. 176.
Ibid. t. 309.

Ibid. t.308.

Smith's brick-earth, {.2.

[To be continued.]

Locality.
Hunstanton.

Hunstanton.

Ditto.

Bilney.

Hunstanton.
Ditto.

Ditto.

Bilney, Congham.
Hunstanton.

Ditto.

Ditto.

Ditto.

Ditto.

Ditto.

Hunstanton, Pentney.
Hunstanton.

Pentney.

General.

Ditto.

Hunstanton.
Ditto.

Bilney.
West Dereham, Hun-

stanton.

Congham.
Near Grimstone.

XXI. On the greater calorific Effect of the Sun's direct Rays
in high than in low Latitudes. By James Dalmahoy, Esq.,

Surgeon, Hon. R.l.C.S.%

T is well known that experiments have been adduced to

prove that, at equal altitudes of the sun, the heating power
of its direct rays is greater in high than in low latitudes.

The following is an attempt to reconcile this result with

the received theory of radiant heat.

MM. Dulong and Petit have discovered that if the initial

I

* Portions of the column.

f May be Nautilus simplex of Min. Con., t. 122.

X A similar species is found in the gault at Cambridge.

§ Communicated by the Author.
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intensity* of radiant heat emanating from a particular surface

at the temperature 0° be expressed by i, the intensity at any
other temperature, /, will be expressed by ia*\ the quantity a

being constant for the same thermometric scale, and i for sur-

faces having the same radiating power.
Hence it may be concluded that if radiant heat, at what-

ever distance from its source, have an intensity expressed by
iax

, it is equal to the initial intensity of heat emanating from
a surface the radiating power of which is r, and its tempera-
ture x.

Again, suppose the bulb of a thermometer radiating heat

of a given intensity, ia'9 to be exposed during a short period,
such as a minute, to the influence of solar heat of some su-

perior intensity, ix*, and that the velocity of heating, as mea-
sured by the number of degrees which the thermometer rises

during the given time, is represented by v, then, according to

Dulong and Petit f, the relation between these quantities may
be expressed by the equations

v = m {a
x—at

) (1.)

«'+ — = a?, (2.)

where m is constant for the particular instrument by which v
is measured.
From these equations it follows :

1st, That the intensity of the sun's rays being the same,
their calorific effect ought to increase as the temperature of

the air diminishes.

2ndly, That the intensity of the sun's rays is proportional
not simply to the increment of temperature which they impart
to a thermometer in a given time, but to that increment added
to the quantity which expresses the intensity of the thermo-
meter's radiation.

But there are two objections to which these equations may,
perhaps, be thought liable, namely,

1st, That the quantity a*, being small compared with a*,

may be neglected, and both equations be reduced to the form

v = ma* (3.)

2ndly, That in the particular case when it becomes = 0,

the intensity of radiation is still expressed by

* The terms "
intensity" and "

density" may here be regarded as con-

vertible.

•j-
When v is determined by Sir John Herschel's very beautiful and sim-

ple method, every condition supposed in the reasoning of MM. Dulong
and Petit is complied with.
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In reply to the former objection it may be remarked, that

as x may have every magnitude from its maximum down to

the value of t, it follows that the ratio of a* to a* must befre-

quently very large, and consequently that equation (3.) cannot

without error be substituted for equations (1.) and (2.).

The answer to the other objection seems to be, that as the

effect of the sun's direct rays cannot be separated from the

effect of the 'parallel rays mingled with them, but proceeding
from the sky and intervening clouds, it is necessarily the united

intensity of these that is measured. But as the united intensity
of these, while the sun is above the horizon, can never be less

than the thermometer's radiation in the opposite direction, it

follows that ax can never be less than a1 even when v is =0.
I shall now quote one or two of the experiments on which

the proof of the greater calorific effect of the sun's rays in

high latitudes rests; and then endeavour to show that their

results are not at variance with the conclusions which have

been already deduced from the received theory of radiant

heat.

In the appendix to Captain Franklin's narrative of a second

expedition to the shores of the polar sea, there is a valuable

paper by Dr. Richardson on solar radiation, from which the

following remarkable passage is extracted :

" The amount of solar radiation (at Fort Franklin) shown

by Leslie's photometer was regularly noted in March and

May, and occasionally in the other months
;

but when the

temperature of the air was low, and the sun bright, the co-

loured liquid was frequently driven entirely out of the limb of

the instrument to which the scale is attached, and in twelve

different instances in the month of March, the whole of the

liquid was forced into the colourless bulb. Whether this was

owing to the instrument not being calculated for measuring

greater solar radiation when the temperature of the air was

very low, or to a defect in its construction attributable to the

maker, I am unable to say, but as the results could only be

guessed at after the liquid had descended below the scale,

I have not inserted them in the tables. In May the liquid in

the photometer seldom entirely left the stem to which the

scale is applied, and in general in that month a degree of its

scale corresponded to a greater number of degrees of the

blackened thermometer than in March."
It appears from this very explicit testimony that a greater

calorific effect of the sun's rays was frequently observed at

Fort Franklin in latitude 65° 12', than was ever observed

at London in latitude 51° 31'. But it is also worthy of re-

mark, that at Fort Franklin the sky was clearest in March,
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about the vernal equinox, when the meridian altitude of the

sun does not exceed 24° 48', and the mean maximum tempera-
ture of the air is 3° #9 ; whereas in London the sky is clearest in

June, about the summer solstice, when the meridian altitude

of the sun is 61° 57', and the mean maximum temperature of

the air is 69 c,
4. Now, according to Sir John Leslie*, if the

atmosphere be equally clear, the number of rays which reach

the earth when the altitude of the sun is 61° 57', is to the num-
ber when the altitude is 24° 48', nearly in the ratio of 725 : 507.
Hence it may be concluded that when the temperature of the

air was very low, 507 rays produced a greater calorific effect

than 725 rays when the temperature of the air was high.
The following experiment, though less striking, leads to the

same conclusion.

By the observations of Professor Daniell in London, and
of Dr. Richardson at Fort Franklin, it appears that at both

places the maximum effect of the sun's rays upon a blackened
thermometer was 65 degreesf of Fahrenheit's scale. But in

this as in the former experiment, the observation at Fort

Franklin was made in March, while that at London was made
in June ; it follows therefore, according to the rude method
of approximation already adopted, that the calorific effect of

the sun's rays when the temperature of the air is 69°*4, is to

the effect when the temperature is 3° #9 in the ratio of 65 : 65
x Z!5 or 65 : 89.

507

It would have been desirable to have been able to compare
with the foregoing observations of Professor Daniell and Dr.
Richardson those of Captain Sabine in tropical climates.

But Captain Sabine's observations having been made (at least

those at Sierra Leone, and probably also those at Bahia,) du-

ring the prevalence of a cooling wind, they cannot be pro-

perly referred to as indicating the maximum effect of the sun's

rays. Still, when compared with similar observations in

higher latitudes, they strongly confirm the result already de-

rived from a comparison of the sun's heating power at Lon-
don and Fort Franklin.

But there are some circumstances respecting the foregoing

experiments which may seem to detract from their value, or

to point to a different conclusion from that which has been
drawn from them.

*
Supplement to the Encyclopedia Britannica, article Climate.

t The maximum effect observed by Captain Back and Lieut. Kendall,
at Fort Franklin, was on the 1st of April, and amouuted to 70 degrees;
but as the thermometer was sheltered by a glass case, and therefore not

under the same circumstances with Professor Daniell's instrument, Dr.

Richardson's maximum is adopted.

Third Series. Vol. 7. No. 39; Sept. 1835. 2 B
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1st, Dr. Richardson remarks that the indication of the

photometer bore a larger ratio to that of the blackened ther-

mometer in March than in May, and this may, perhaps, sug-

gest a doubt as to the accuracy of one or both of these instru-

ments. But if it be considered that the photometer is directly
affected only by solar radiation, while the blackened thermo-
meter is influenced both by solar and terrestrial radiation, it

will appear probable that the variation alluded to arose from
no defect, at least in the photometer.

2ndly, Further, the apparent greater effect of solar radia-

tion at Fort Franklin may be ascribed to the reflection of in-

direct rays from the snow. But as observation seems to

prove the effect of the sun's rays to be greater in temperate
than in tropical climates independently of the presence of

snow, it follows that the cause assigned above is not sufficient

to account for the whole difference of effect at Fort Franklin.

Moreover, judging from the effect of the sun in melting the

snow when the temperature was much below the freezing

point, there is reason to doubt whether snow, as the objection

assumes, reflects the heating rays in great quantity*.

Since, therefore, the experiments which have been adduced

(though less satisfactory than if they had exhibited the mo-

mentary effect of solar radiation) seem liable to no important

objection, it may be fairly inferred from them that, at equal
altitudes of the sun, the heating power of its direct rays is

greater when the temperature of the air is low than when it

is high,
—a conclusion the same as has been already drawn

from the equation v = m (af—af).
But this result will necessarily appear anomalous when tried

by the equation v = m ax, and can only be reconciled with

it by assuming that in high latitudes, either the atmosphere
is more pervious to the sun's rays, or the power of bodies to ab-

sorb radiant heat is greater, than in low latitudes.

The grounds upon which Professor Daniell has supported
the former of these hypotheses, I believe, are now generally
allowed to be untenablef . Dr. Richardson has suggested that

at Fort Franklin, in the month of March, the air may be ren-

dered more transparent than in lower latitudes, by containing
much less than its due quantity of moisture. With respect
to this explanation it may be remarked, that in a tropical

* Regarding the effect of colour, see article Climate, p. 194. [See also

Dr. Stark's researches on the Influence of Colour on Heat, Phil. Trans.

1833, p. 285. et $eq., of which an abstract will be found in Lond. and Edinb.

Phil. Mag., vol. iii. p. 458.
—

Edit.]

[f We observe, however, that Mr. Royle appears to subscribe to this

hypothesis : see our last Number, pp. 135, 136.—Edit.]
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climate, shortly after the rainy season, the transparency of

the atmosphere is so perfect as to render it difficult to admit,

except on experimental proof, that the air of higher latitudes

can be more pervious to the sun's rays.

Admitting, however, that at Fort Franklin the increased

effect of the sun's rays was entirely owing to a greater trans-

parency of the atmosphere, the same cause would necessarily
have produced a corresponding increase of terrestrial radia-

tion. But so far was this from being the case, that Dr. Rich-

ardson never saw the effect of terrestrial radiation exceed

4 degrees at Fort Franklin, while in London Professor Daniell

has observed it amount to 17 degrees. Another fact at vari-

ance with the same hypothesis is, that in Bengal the effect of

terrestrial radiation is frequently sufficient to freeze water

when the temperature of the air is considerably above 32°.

I am aware that the observations ofCaptain Sabine seemed to

indicate that the effect of terrestrial, as well as of solar radia-

tion was less in low than in high latitudes, but these observa-

tions were evidently too few to permit any conclusion being
drawn respecting the maximum effect in either case.

But while the facts respecting terrestrial radiation are irre-

concilable with the hypothesis that the atmosphere is more

transparent in high than in low latitudes, they admit of an

easy explanation on the principles already advanced. For,
when the formula v = m! (a*— a*) is applied to the measure-

ment of terrestrial radiation, v is negative from t being greater
than x ; and as x may be supposed constant when the sky is

perfectly clear, it follows that v will be greater when t is large
than when it is small, therefore greater in low than in high
latitudes.

The other hypothesis respecting the cause of the increased

effect of solar radiation in high latitudes is, that the power of

surfaces to absorb radiant heat augments with the obliquity
of the incidence of the rays. This ingenious suggestion is

ascribed by Dr. Prout# to Professor Daniell ; but there does

not appear to be any proof, except from analogy, that the

power of bodies to absorb radiant heat varies in the manner
assumed.

Having thus endeavoured to show that the greater effect

of the sun's direct rays in high than in low latitudes is not at

variance with the received theory of radiant heat, I shall con-

clude by offering a few remarks on the constant quantities m
v

and a in the formula a1
-\ = a*.m

By whatever method the increment of temperature v is de-

* See Dr. Prout's Bridgewatcr Treatise, p. 237.

2 B 2
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termined*, the constant quantity m must be such as to rentier

— the same for the same intensity of radiation.m "

In order to determine the value of m for any instrument,

suppose, while the intensity of the sun's rays continues un-

changed, v to be the velocity of heating at the temperature t,

and v1 at some higher temperature t\ there is then the equa-
te t/

tiona'H = av + — , by means of which is foundm m J

v—x!
m = —

; ;.

IV

When m has been determined for any scale, if m degrees
of that scale be adopted as the unit of a new scale, it follows

that V degrees of this latter scale will be equivalent to — de-

grees of the other, and equation (2.) will, for all instruments,
be a1 + V = ax . . . . (4.).

If t and x are degrees of the centigrade scale, the value of

a, according to Dulong and Petit, is 1*0077. But as -0077 is

a small fraction, and t, either when positive or negative, sel-

dom exceeds 44, it follows that a* = (1 + *0077') may be ex-

pressed with sufficient accuracy by the first three terms of its

development, and these being substituted in equation (4.), it

becomes
1 + -00767 xt+ -000038 xt*+ V = (1-0077)*.

But if the temperature be expressed in degrees of Fahren-
heit's scale, then a is equal to 1*00425, and the equation be-

comes
1 + -00424 x T + -0000092 x T2 + V =

(
1 -00425)*.

As the temperatures to which these formulae relate are

comparatively small, it is of no importance whether they be
measured by the air-thermometer or by one of another kind.

Edinburgh, Feb. 20, 1835.

XXII. On Taylor's Theorem. By A Correspondent.

To the Editors of the Philosophical Magazine and Journal.

Gentlemen,
T^HAT every proof which can be given of this theorem
-• will meet with objections may be suspected from the cir-

cumstance of every one which has hitherto been given having

• See Professor Powell's M
Report on the present state of our know-

ledge of the science of radiant heat," (in the Second Report of the British

Association,) under the head " Measures of radiation."
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been objected to; and I strongly suspect that it must finally
be classed with the disputed axiom of Euclid, and other points
in which the mathematics touch upon metaphysics. The

proofs which have been given maybe briefly classed as fol-

lows:

1. Those which are derived from the binomial theorem, to

the proofs of which the above-mentioned objections equally
exist.

2. Those which are derived from combined considerations

of expansions and limits ; which are liable to the objections

urged against both methods.

3. That of Lagrange, which assumes expansions only, and
to which the objections of Woodhouse and others are well

known.
But I am not aware that any proof is commonly circulated

which depends upon limits only, though the various considera-

tions upon which I have put together the following are not

unfrequently mentioned. The fundamental theorems from
which it is deduced are marked I., II., and III., and the form
in which the theorem is deduced is that of Lagrange, after

the method of M. Cauchy in his Lemons sur le Calciil Differ-
entiel. But the last-mentioned writer has not established it

entirely on the theory of limits.

I now proceed to the point in question, and enunciate the

several steps of the process.

Axiom, commonly assumed in what is called the law of
continuity. If $ x be a function which continually decreases

or increases from x = a to x = b, without becoming infinite

for any value of x contained in that interval, then if $ a = A
and <p b = B, any value lying between A and B may be given
to the function <px, by giving a value to x lying between a

and b.

Theorem 1. If the second of the following series of quan-
tities be all positive

a b c ....
a /3 y . . . .

then the fraction

a + b + c + . . . .

« + /3 + y + . • • •

must lie between the greatest and least (algebraically speak-

ing) of the following fractions,

a b c „

Theorem 2. If S and X be given quantities, and if a, a\ a l

\
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&c. approximate to the limit (a); «, a', a", &c. to the limit («);
and so on : and if

_§_
2

a + b + c + ...
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greater than <$a; and if 4/(0 + 0//) be always negative, f (« + //)
is less than <pa.

Theorem 8. If $a = and tya = 0, and if^ (0 + 6//) be

always positive, then tt^^ must be equal to some value

r$\a±jh)
V{a + Qh)'

Theorem 9. If <px and tyx be two functions of x which

satisfy the following conditions :

$ a = $' a = <p
n a = .

$<"J « =
$£ = 4/'« = \[/"« =x

\[/<"> a =
;

and if

<| (a+ Qh) t[/(a + M) *<»
+1

>(a + M)
be severally always positive when A is positive ; then

H«+a) .u i. i f ^(w+i) («+^)
-71
——

it must be equal to some value of \. J, 1 ,\ -^L

The preceding conditions are satisfied by

<J>x = fx —fa — (x—a) fa - x — a J—
faszJ** , x f {n) a

fyx = (*
—

a)
n+1

,

and we then have

<P(a + h) /%H' (#+•*)
4»(A+i)

:

2.3... (n+iy
or

/(« + A) =fa+fa.h + .... +/<«>«
2

the only condition being that fa, fa, ...y^ a must not be

either of them infinite.

This is the form in which Lagrange exhibited the theorem,
and it neverJails, as it is customary to say when a theorem
which has been exhibited in too general a form shows sym-
ptoms of discontent at being asked to perform all that its god-
fathers promised for it.

I believe that any one may establish the preceding series of
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propositions without reference to anything but the most com-

mon propositions of the theory of limits. Or at any rate,

I feel certain that all who would be able to specify an objec-
tion will easily discover what are the processes which I con-

sider as proofs. I therefore do not think it necessary to give
the proofs, and my only object in writing this letter has been

to call attention to the possibility of establishing this cele-

brated theorem by methods which certainly do not lie open
to any objections arising from assumptions relative to expan-
sion of functions.

I remain, Gentlemen, yours, &c.

London, July 20, 1835. .

XXIII. On the Ancient a?idModern Formation of Delta in the

Persian Gulf by the Euphrates and Tigris, in answer to

Mr. Beke. By W. G. Carter, Esq.

To the Editors of the Philosophical Magazine and Journal.

Gentlemen,

\ FTER so long an interval, and when the points in dis-" cussion between Mr. Beke and myself must be nearly

forgotten, I reluctantly enter on it anew. The manner, how-

ever, in which that gentleman has met and has construed my
remarks in your October Number renders some notice un-

avoidable.

I quite concur in leaving the question,
—what was the gopher

wood of the ark?— where that discussion has placed it, and in

so doing shall not superadd a remark to awaken it.

The topic more likely, perhaps, to engage attention at this

moment, thrown into that inquiry, relates to the supposed ex-

traordinary power of the Euphrates, Tigris, and neighbouring
streams to form new land and expel the ocean, Mr. Beke
still adhering to the theory which carries the Persian Gulf,
at the date of the building of Babel, or about 100 years after

the Flood, to the site of Babylon and beyond it to nearly one
third of that extent. Col. Chesney makes the distance from
the gulf to Hillah on this spot 451 miles*, so that the amount
of land formed by the deposits of the rivers since about a.m.

2452 is on this hypothesis of no less length to travel over
than 580 miles, or, in a line (adopting the J), 435.

Seeing, however, that Pliny f, the great authority for this

theory, informs us in a passage to which we are referred that

much earlier than his day (a.d. 78) a junction, which we now
*
Report of Committee of House of Commons on Steam Navigation to

India.

f Pliny, Hist. Nat., 1. vi. c. 27.



in Reply to Mr. Beke. 193

see, had even then taken place between the Euphrates and the

Tigris, and that a long space then also existed between that

junction and the sea, the first glance at this author seemed to

me rather to give a direct negative to the whole matter.

But going back 400 years before Pliny, to the reign of Alex-
ander the Great, I adduced in my last paper the voyage of

Nearchus, illustrated by the masterly exposition of that sub-

ject by Dean Vincent, and the navigation of those rivers per-
formed by Alexander and his fleet, as affording conclusive

facts in proof that the broad outline of the coast, had, as to

any point in question between Mr. Beke and me, undergone
no material change for the last 2200 years. This is all passed
over in the reply; but it states that I had "asserted the fact,"
" much strained and qualified many ancient authorities,"
and then, from some early measurements, in all their uncer-

tainty, which Pliny, while he gives them, points out, it con-
cludes that " a very considerable advance of land" (the great
delta, I presume,) "is a fact established beyond dispute." Not

quite so, 1 apprehend. Let us examine a little.

A delta which has been forming during 3300 years, and
whose formation is said to have been in high activity at the

end of 1600, or the commencement of the Christian aera, can
offer no territory, in the whole or nearly the whole of any line

of its extent, which was the scene of very early events. Take
Susiana, being that part of it on the east or north-east of the

Tigris. Its capital, Susa, is said to have been founded by
Tithonus*, father of the celebrated Memnon ; its origin, in fact,

lost in remote antiquity, but pointing to about 1200 years
B.C., at less than a ninth of this delta's present age. Nebu-

chadnezzar, about 600 B.C., had a palace at Shushan (probably
Sinister), on the Susian Ulai or Euleus. Susiana was one of

the satrapies of Darius Hystaspes, 500 B.c.f Turning to this

delta's longer line, let us take the Babylon of Nebuchadnezzar.
At that time the city being about the site of Hillah, there

could have been, on this theory, little or no advance of the

delta beyond it. We have now, at the lowest calculation, on
the common chronology, less than a thousand years to the

division of the lands, and yet in the time of Isaiah, more re-

mote still by nearly two hundred years, the identical Chaldean
Babel is spoken of as a settlement of the earliest antiquity.
"

Behold," says Isaiah,
" the land of the Chaldeans; this

people was not, till the Assyrian founded it for them that dwell

in the wilderness ; they set up the towers thereof, they raised up

*
Strabo, l.xv. 729. f Herodotus, Thalia, 91.

Third Series. Vol. 7. No. 39. Sept. 1835. 2 C
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the palaces thereof*." No one can doubt that this refers to

the celebrated Babylon. We are here, then, close upon Peleg,
with a settlement and colony at the end of a delta, intruding
135 miles on a site which the supposed gulf of his day co-

vered.

I must now return to the country of Susiana, further to

show by its ancient limits, and the navigation of Alexander
the Great and his officers, how little ground there is for the

addition to the delta of the 245 (451 —206) miles,
—too little, as

it is, for the theory,
—said to have been made since that period.

The remarkable river Arosis, or Oroatis, now called the

Endian, and in the country, Tabf, or c the river', by way of

preeminence, following on from the coast of the delta, formed

with the gulf, and identifies, its south or south-eastern boundary.
Thus Ptolemy:}: makes that boundary, the gulf from this river

to the Tigris. Nearchus, we shall find, says the same. Strabo^
mentions the Oroatis as the Persian boundary, and adds that

all the rivers which flow through Susiana fall into the chan-

nel of the Tigris and the intermediate canals of the Euphrates.
Here we have, too, as in Pliny, distinctly the junction of the

rivers, a considerable space between it and the sea, and the

united stream, called by Strabo the Euphrates, thus corre-

sponding to the state of the country at this day.
Now, let us take the navigation of Nearchus and his fleet

from the mouths of this river Arosis (325 B.C.). In going
thence along the coast of Susiana, he tells us

||

" that the

place was very marshy, and that the shoal extended far into

the sea. ...They came to anchor at Kataderbis....Thence sailing

away, the ships were led one by one through narrow channels;
stakes fixed on both sides pointed them out." Thus they

proceeded, and the next day from Kataderbis came to Diri-

dotis, on the south-west point of the delta; so that instead of

having a voyage of ten or eleven days, which the present

theory would give them, they arrived from the boundary
stream of Susiana on the opposite side, by a very difficult and

dangerous course, on the third day from starting. On this

topic the reply is silent, and it is the more remarkable be-

cause Mr. Beke says,
" in reply to Mr. Carter, I ought, per-

haps, to confine myself to the consideration of Nearchus's

statement alone."

*
Is.,ch. xxiii. v. 13.

t Vincent's Commerce and Navigation of the Ancients, vol. i. p. 418.

X Ptolemy, 149. $ Strabo, 1. xv. 728.

II Tyju xjuonv Tt TtvctycSbitt, rt uvut ryju -ttoT^^ wr/ kxi pwriaiv i%i piyct e( rov

KOUTM.... O^ut^ourxi vxi Kxruh^ig....Evhvh he Ctto tyiv ka iK%'KaoctvTi<;

KctTot fiQetfrtx iKOfn^fji/To 17t/ vtag. Tlocoou'hoiai hs fvdtv Kcct ivQtv wtrriyoaiu
uxihrihovro res ftoctyju.

—Arriarts Ncari-hus, 40 and 41.
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Then as to the navigation of Alexander and his fleet in the

delta streams. Arrian thus gives it*: Alexander, having
joined his fleet at Susiana,

" sailed down the river Etileus

towards the sea ; and now when near its outlet to the ocean,
he left the worst and greater part of his ships, and with the

swiftest sailed down the Euleus to the ocean and to the mouths
of the Tigris, the other ships on the Euleus entering a canal

cut from the Tigris to that river." He thus made a circuit to

meet them. And all this might be done at the present time.

The ancient canal, the entire circuit, all the points of the na-

vigation then presented by the spot, are still offered for our
observation. The Euleus, coming from the north-east in a
line perpendicular to that of the Tigris, actually marks o^'and
fixes the extent of the delta of that period. Or are we, for

the purposes of this theory, to suppose some other river?

flowing too through Susiana, which lies in part at the end
of a line from the lower Euphrates f, carrying its waters to

a delta 200 or 300 miles to the north-west, and another canal

cut across from it to some high quarter of the Tigris, adapt-

ing itself to the occasion ? But that is impossible ; the theory
throws an expanse of gulf in its way, into which any river

from Susiana which could be substituted must have fallen, re-

mote from the Tigris.
On my

" much straining and qualifying many ancient au-

thorities," I do not think it necessary to enter, especially as

they ail harmonize with the unbroken sense of the passage in

Pliny, in part quoted by Mr. Beke, and to which I shall pre-

sently refer. My observation, distinctly applied to Pliny's

general account of the two rivers only, that gentleman at once
transfers to all the authorities adduced, and then adds,

" on
his own admission they are not always very explicable J."

But the main point on which Mr. Beke now rests his ar-

gument is the measurement of distances given by Pliny. The
quotation from that author which seemed the most to favour

* Kfl6Tf7T?V£/ XStTOt TO!/ EvT^OtlOV TTOTCtflOV 6J$ SKI Sol'KUGGOl.V. Hdfl Bg 7rA»J-

atov mv ryg ex&o'hng rvig eg rov ttovtou rag fctv ir'heiovug re kxi 7revouYiKV(ecg ruv
Viuv x.otra.'Kei'xei uvrcv uvTog Ss roug pcx.'kiorcL ru^vvuvrovaaig Tru^e^'Xei ocko

rov Evhetiov vrorx/uov kxtoc ryjv 'bx'Kuaaxv ag em rug ix&ohug rov Tiy/yyrog.
hi oe uKkcti otvra vYisg otvotKopiafctoctt Kara rov Ev^cctov eg re ent ryv Iioqvx»
vi rsTftYiToit eK rov Tfy(>YiTQg eg rou Ev^xiov.—Arrian, Exp. Alex., 1. vii. c. 7.

t See Col. Chesney's Map in Report.
\ A few miles of addition to the delta has manifestly never been the

question. I much object to such expressions in the reply as, "Mr. Carter has,
in fact, asserted the opinion, that since the time of Nearchus, the encroach-
ments on the gulf must be very unimportant," omitting the words "

to the

point in question, any later encroachments," &c, as conveying the idea of
a mere assertion without proof, and a much broader one than my remarks
warrant.

2C2
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it was, that in ancient times a space of several miles existed

between the mouths of the two rivers, because it led us to in-

fer that all this space had been since filled up by the growth
of the delta. In my last paper I pointed out a serious over-

sight; for Pliny immediately goes on to say,
" but long since

the Orcheni and neighbouring people had dammed up the

Euphrates to water the fields, so that by the Pasitigris only it

is now carried to the sea *." I should not here notice the

important loss to the theory of this passage, but that the reply
does not, and a similar instance occurs.

I had there made a pointed reference to the following state-

ment of Pliny f:
" Nearchus and Onesicritus relate, that the

length of the voyage along the Euphrates, from the Persian

sea to Babylon, is 412 miles;" (then follows the distance from

Seleucia;) then, "Juba says, from Babylon to Charax is 175

miles.... Some say that beyond Babylon it keeps in one channel

for 87 miles, till parted at the irrigating canals. ...From such va-

rying relations it is difficult to learn the true measure.. ..Where
it ceases to keep its channel on the confines of Charax," &c.

So that we have for the distance in miles to Babylon 412,
with Juba's 50 to Charax also 225, and a third in this 87 only
to about Charax. The length of the stadium is not the point
here. Indeed, having examined several distances in Strabo

and Pliny, I believe 16 to a mile, notwithstanding their rule

(infra) will sometimes correspond fully as well as any other.

The point is, that the distance was utterly uncertain, Pliny
knew not, could not know, what to determine, and conse-

quently whatever he has related of an increase in the distance

of Charax from the sea, and thus of some large accessions to

the land, must rest on the slippery basis of this " diversitas

auctorum ".

The reply, however, having in the preceding paragraph
introduced Dean Vincent to say that Nearchus not having

personally made the estimate, it could not be relied on, de-

taches it from the rest, and thus presents it: "We fortunately

possess an authority independently of Arrian J, who establishes

*
Pliny, Hist. Nat. ,

1. vi. c. 27. And it is the more remarkable, for Pliny

actually mentions this junction of the Euphrates and Tigris no less than

three times in the same sixth book, and notices there also, specially, the con-
fluence of the Tigris and Euleus.

t Euphrate navigari Babylonem e Persico mari 412 mill. pass, tradunt

Nearchus et Onesicritus.. ..Juba a Babylone Characem 175 mill. pass....
Fluere aliqui ultra Babylonem continuo alveo priusquam distrahitur ad ri-

gua87 mill...Inconstantiam mensurae diversitas auctorum facit...Ubi desinit

alvco munire ad confininm Characis, &c.—Pliny> Hist. Nat., 1. vi. c. 26.

X Pliny had learned this from some quarter, but why is lie to be consi-

dered an authority independently of Arrian for the .'$300 stadia? He ex-
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that historian's correctness upon this subject in nil points.
This authority is Pliny, or rather Juba as cited by Pliny, who
states,

'

Euphrate navigari Babylonem e Persico mari 412 mill,

pass, tradunt Nearchus et Onesicritus.
,,, Who could suppose

there was such a sequel? Yet this insulated notice, labouring
under all the uncertainty as to Nearchus's correctness and

Pliny's alleged error and avowed difficulty, with his account

of discordant measurements in the first part of the same river

voyage, as far as Charax, are the important points in support
of the theory; the main difference between the whole and the

part appearing to be, that the number of miles in the one
is from the higher to the lower, in the other from the lower to

the higher; but as both seem to give them in the order of

time in which they were taken, it is unaccountable that Pliny
should hence have inferred, as he seems to have done, that

the differences in the first part of the voyage,
—differences, too,

not corresponding with those of the whole distance, and from

which the confusion he complains of had chiefly arisen,—
should lead him to reconcile the former only by the notion

that a large increase had therefore been made to the land ;

and certainly serious doubts may thus well arise of the authen-

ticity of the latter passage.
The reply, to remove a difficulty about the distance of

Charax from the sea, would suppose
" the more correct con-

struction" to be, that this city was built by Alexander 50 miles

inland, Pliny having stated it in his time to be 120, thus ma-

king the whole advance of the delta, from Alexander to Pliny,
70 miles only. And we have seen, that long before the latter, the

two rivers met and passed in one channel to the sea. Now, we
shall not, I presume, be required to believe, that not only an

addition of some 200 miles of land has been made to this delta

since Pliny wrote, but also that the rivers have separated,
formed each a channel over it, and then again formed a junc-
tion and another joint channel, in due correspondence with

pressly says,"Priusquamhaecgeneratim persequamur indicare convenit quae

prodit Onesicritus classe Alexandri circumvectus in Mediterranea Persedis

ex India narrata proxime a Juba .;" and he tells us,
" Onesicriti et Nearchi

navigatio nee nomina habet mansionum nee spatia." Yet, as Salmasius

observes (830), Nearchus's account relates both very fully, and
" Plinius ex

auctore Onesicriti eamdem retulit mirum quanta diversitate." Had Pliny
or Juba known much of Arrian's Nearchus, would they have followed the

loose story of Onesicritus? There is an authority, however, for about 3000

stadia, and it is Strabo; but we know that Strabo's rule was the stadium of

8 to a mile. He makes the distance from Thapsacus (El Deir) to Babylon
4800 stadia; adding the 3300 thence to the sea, we get 8100, which, at 8

to a mile, is 1012 miles: Col. Chesney makes it 1025 miles (Strabo, xv.

146. Report, &c), a difference between the ancient and modern admea-
surements of 13 miles only. If measurements are to decide on the growth
of the delta, what has been offered so conclusive as this?
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his account of them. This surely will not be supposed. But
unless it be, what becomes of all that is said there, and before

and after this, in the next sentence, is repeated, about Pliny's
error? The 3300 stadia which Alexander's officers had
reckoned it from the sea to Babylon, here at least, could not

possibly have been the stadia of 16 to a mile, or 206J miles

only. If the distance of Charax, the port, had increased but

70, the whole distance to Babylon could have increased but

70 ; and then "
it is yet further to be considered

" whether
even this 70 is not to be reduced, in fact, to 35 only ; so that

without the above extravagant hypothesis, the great point of

24?5 miles more of delta since the voyage of Nearchus (b.c. 325)
is thus at once disposed of*.

It is due to Dean Vincent (whom the reply unceremoniously
throws overboard f) to say, that no one felt the difficulty of

adapting a fixed standard of ancient measurement to his sub-

ject more than he did. In employing, with M. D'Anville, the

so-called stadium of Aristotle, he admitted that it is not to be
found in Aristotle; that it is not,

"
perhaps, possible to measure

500 stadia in any detached portion of the [Nearchus's] course

with satisfaction;" that the stadium of the generality of ancient

writers is eight to a Roman mile; and that D'Anville's mea-
sures "still leave some obscurity behind J." Major Rennell

insists on a much longer one than Aristotle's^. Pliny j|
and

Strabof ,
who both mention Nearchus's voyage and the distance

to Babylon, both notice the stadium as being that of eight
to a mile, and Dr. Falconer, after a learned investigation,
concludes this to be the stadium of Arrian and the other ear-

lier writers. Surely the length of the stadium offers no sound
basis for a theory **.

But Mr. Beke says I have not touched upon the geological

* And without supposing all this, even the increase of 35 is annihilated

by the plain fact, that it is now but 62 miles even to Bosra. The junction
of the Susian river is about 20 miles lower down (see Col. Chesney's
map in Report). We are to place Charax 5 miles still lower, and even

halving the 120 of the merchants and Arabs, (on which the inference is

made to rest,) we have then 60 to the sea, while at the present moment,
from the same spot, it is thus but about 35 miles only.

f Malte-Brun seems to have been quite as nearsighted on the general

topic as the learned Dean, for he observes of the mighty Indus and its far-

spreading tributaries,
" From the voyage of Nearchus we should learn,

that notwithstanding the immense tides, the coasts, at the mouth of the

Indus, have not been sensibly changed since the time of Alexander."

(Universal Geography, vol.i. book 18.)

X Vincent's Commerce, &c, Prelim. Dissert., 9.

§ Geography of Herodotus, sect. 2.

|| Pliny, Hist. Nat., 1. ii. c. 23.

t Strabo, 1. vii. 322.
** Dr. Falconer's Arrian's Voyage, Discourses, &c, p. 184.
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portion of the argument. I have not found it. The mere
fact that rivers form deltas and produce more or less changes
on the surface, and that these rivers have done so, no one dis-

putes. I believe this delta's existence is now disproved by
history. But a word or two on the desired topic.
There seems no other doubt than that in discussion, that

all below Felujah, or thereabouts, in the course of the Eu-

phrates, has been, at some period, geologically modern, a part
of the desert, and, like all sandy deserts, once covered by the

ocean : that accounts for its level character. And, from the

tendency which the waters of an inlet of the ocean, like that

supposed, have to rise, as have long been known in the instance

of the Red Sea, I fear, paying no respect even to the wide
boundaries now given to it, it must necessarily have travelled

over all the Arabian desert. What was to stay it? The gulf
current drives that way. The protecting slip of country was
not yet raised by the ordinary deposits of the river. The
measure of this delta is clearly the extent of the level. That

slip is no true exception. On the principle adopted, all the

desert has an equal claim. But in forming deltas, rivers do
not construct sandy deserts; so that is excluded.

In the opening made by Alexander to the Pallocopas, in

order to limit the efflux of water, and therefore, probably, at

no great depth, the workmen appear to have come to rock
within about 30 stadia of the Euphrates, v7T07rsTpo$ r\ yrj e$«i-
viTcti. From the context this was plainly not mere gravel,

—
a very unlikely discovery many miles laterally within, and
some 200 from the head of, a delta *.

A river, in producing a delta, forms both its own bed and
channel necessarily, at first, in the proximate line of its course.

If it can thus obtain a sufficient slope, (and where does it?)

the channel thus formed will also necessarily be nearly straight;
but as the inclination which its delta acquires, in either a di-

rect or transverse line, must be very moderate, the stream na-

turally divides into several channels. Both these rivers, how-

ever, and especially the Tigris, instead of pursuing a direct

course, are here tortuous and serpentine, and, for the most part,

keep each within a single channel. The Tigris passes over

the alleged delta in a rapid stream, consequently finds a con-

siderable slope; the Euphrates from above Felujah, for upwards
of 600 miles, in a dull and lingering stream, consequently with

scarcely any, and to its low level the Tigris,
"
very different

in every respect f", at length bends its course and joins it at

* Arrian, Expcd. Alex., 1. vii.c. 21.

t Col. Chesney's Evidence and Remarks in Report.
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Khorna*. From Khorna, then, there must be an ample rise

north-west along the course of the Tigris, and from it a de-

scent south-west towards the level of the Euphrates ;
and as

the rivers of Susiana run in this direction f, there must be a

further rise over the delta through Susiana to the mountains.

Whilst, on the other hand, the currentof the gulfsetting strongly
from the north-east to the south-west,—from the direction of

the Tigris towards that ofthe Euphrates,
—must, on this theory,

rather have raised the relative level of the Euphrates' channel

throughout the mighty embankment.
But we see the rise is, in fact, the other way, and it is mani-

festly impossible to reconcile the degree and extent of this

variation of level and the general phenomena of the supposed
delta, with the existence here of such a formation. Indeed,
were it so, the Tigris, in thus constructing its own bed and

channel, must necessarily have done it in the direction of the

declivity towards the Euphrates; and thus, at the earliest stage
of this progress, would inevitably havefallen into the channel

of that river. We should then have had, for a short space,
the united stream in one channel, which would doubtless, as in

other instances, and as these waters do below Bosra, have

spread out into diverging streams till they reached the gulf.

And, now, on this topic, to revert to the point we started

from, the gulf being 580 miles up the country 100 years after the

flood. Even supposing for a moment all that extent of land

to be the production of this agency, it is geologically a little

singular that the inquiry did not arise, What connexion has

that event with the topic? It has before been admitted, that it

* Both at a very early and in the present day clouds have hung about

this topic. Arrian, 1. vii. c. 7-, says expressly, the Euphrates has a higher
channel than the Tigris, which receives the waters of the Euphrates by
many streams. Prof. Heeren (De la Politique, fyc. de VAntiquite,Fr.ed., vol. ii.

s. 2.) refers to, and seems to have been misled by, this passage, for though
he quotes from the proceedings of the Bombay Society,

u the tide passes up
the Euphrates for 20 miles above Khorna, and stops there at the mouth of

the Tigris,'' (Mr. Barker in Evidence, Report, &c, says there is no percepti-
ble tide at Bosra, 12 miles below Khorna,) to show that the Tigris is far the

more rapid river, he overlooks the fact that it can be more rapid only through

flowing from a higher country down a greater slope. Xenophon under-

stood this better : he mentions four canals by which the latter pours its

waters into the Euphrates (Anab., I. i. c. 7«). The same may be inferred

from Justin (42. 3.); and Captain Chesney (Report, &c.) informs us of the

canal of "the Hie by which the Tigris gives a large contribution to the

sister stream," about 220 miles above the gulf. The error may have arisen

from the Euphrates having raised its bed above the immediate level over

which it passes. Its waters, therefore, would run from it through the ir-

rigating canals till they came to the rise towards the Tigris.

f Strabo, 1. xv. 728.
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changed neither the character nor the products of this country.
Did not its waters come hither and return as in other places
it might reach ? Might not these rivers have run, and their

joint delta been formed, thousands of years before the ca-

taclysm ? Geology knows of none other than relative dates.

Thus, were even the delta established, we should yet be no
nearer to the proof that the gulf was in its site in the days of

Peleg.
Mr. Beke, with much candour, relinquishes the reading of

Gen., x. 1 1, that Asshur was the person who built Nineveh,
and adopts the opinion that Asshur (or Assyria) was the

country and Nimrod the builder; though it appears from the

sequel that he still adheres to a second Babel in the Babylon
of the Chaldeans. But as Shinar must have embraced no

very extensive range,
—for its little chiefand three others Abra-

ham and his servants vanquished,
—and Nimrod's Babel (or

Babylon) and the Babylon of the prophets were in it, that we
have here two places of the same name,—both moreover, as we
have seen, built in the very infancy of society, and both by
" the Assyrian", is, I apprehend, an inference not sanctioned

by true historical construction.

The opinion, however, is repeated, of the improbability, at

all events, of cities having been built (or, more properly, of

settlements having been made), at the earliest post-diluvian age,
in the low lands of the Euphrates. No allusion is made to

my answer that the cities and settlements of a hot climate, and
more particularly those of an early people, are of necessity,
and that the earliest on record were, in fact, fixed in such,

places. The travellers from or towards the east settled in
" a plain", and any plain in which they could then have settled

becomes immediately liable to all the objections made to that

spot, in which the history, according to every authority, I be-

lieve, (save Drusius,) says that they did settle. Col. Chesney's
evidence*, relieves us from further discussion. He tells us that

along the Euphrates
"

it is no uncommon occurrence to see

a whole village afloat, and the people following it on foot or

in their canoes to arrest the materials of their dwellings." In

a cold climate we have little notion of the value of water to the

inhabitants ofa hot one. Here, however, we have the Nimrods of
the present day, in spite of the experience of nearly 4000 years,

doing just what their own and the other earliest patriarchs
did before them, who, heedless of all the good reasons to the

contrary, seem to have chosen for their little settlements every
such impracticable spot they could find. They built Nineveh

*
Report of Committee of House of Commons, &c.
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" of old like a pool of water," Calneh, Babylon, &c. " in the

low lands of the Tigris and Euphrates"; they resorted to the

valley of the Nile, fearless of the "flood of Egypt"; and they

peopled the vale of Siddim in the plains of the Jordan,
" which

overflowed all its banks in the time of harvest".

[To be continued.]

XXIV. On certain Transformations connected with the finite
Solution of Equations of the Fifth Degree. By G. B.

Jerrard, A.B.

To the Editors of the Philosophical Magazine and Journal.

Gentlemen,
COON after I had discovered, by the method of investiga-^ tion contained in Part ii. of my " Mathematical Re-

searches", that the second and third terms of the transformed

equation in y might be made equal to zero, independently
of one of the indeterminate quantities, Q, involved in the ex-

pression for y, and that consequently the general equation of

the fifth degree might be reduced to any one of the trinomial

equations
x5 + D.r + E = 0,

a* + C^2 + E = 0,

x5 + ftx3 + E = 0,

a.'
6 + A x* + E = 0,

I perceived, on comparing these forms with the solvable ones

which were known to mathematicians, that had it been pro-

posed to arrive by a direct process at the third of these equa-
tions,

x5 + Bx3 + E = 0,

and at De Moivre's solvable form,

a*> + Bx> + \Wx + E = 0,

the same analytical difficulty arising from the dimensions of

the equations of condition must in both instances have been

overcome ; since in the former case it would have been ne-

cessary to make
A = 0, C = 0, D = 0,

and in the latter,

A = 0, C = 0, D -
\ B

9 = 0.

This led me to suspect, notwithstanding the almostoverwhelm-

ing weight of authority which pressed against the supposition,
that there must be some defectiveness in the train of reasoning

by which MM. Ruffini and Abel (in following out the views
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of Lagrange) were believed to have demonstrated the impossi-

bility of solving, generally, and in finite terms, equations of

higher degrees than the fourth; an idea which has been am-

ply borne out by the results at which I have subsequently ar-

rived. I am, Gentlemen, yours, &c,
West Park, Bristol, June 12, 1835. G. B. JERRARD.

XXV. On Olbers's Method of determining the Orbits of
Comets. By Professor Encke.

[Continued from p. 132.]

FT only remains now to determine the elements of the orbit
*

from the known quantities p, p"9 r, r", k. One might use all

these five quantities and obtain convenient expressions for

every single element. But here, likewise, the way recom-
mended by Gauss, who only employs the first two quan-
tities p and p"9 seems to be more suited to the purpose.
In this manner, without making the calculation much longer,
the great advantage is gained of having a sure check on the

accuracy of all preceding calculations, as the values thus found
must exactly accord with the given data. The formulas which
Gauss proposes are, again, adapted to the use ofhis logarithmic
tables, and exceedingly convenient in their application. I shall,

however, add to some of them other formula?, of which the
Theoria Motus presents such a number, which do not require
the use of these tables, but seem for that very reason to be in-

ferior in respect of the accuracy of the numerical results, on
account of the uncertainty of the last figure of the logarithms.

Gauss designates
The heliocentric longitudes of the comet at the first"1 „

and third observations by J
The heliocentric latitudes by /3 /3"

The longitudes on the orbit by v u"

The longitude of the ascending node by ft

The inclination of the orbit, which, according to the']
usual distinction of the direct and retrograde motion

)> i

of comets, is always less than 90° J
The longitude of the perihelion cd

The time of passage through the perihelion T
The distance in the perihelion q

The following calculations must be made in succession :

u -f g cos
<p

P
=

h~^~
p«=Mp. A$

2D2
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f>
cos

(a.
— ©) — R = r cos /3 cos (X

— ©)

(III) psm(a-O) = rcosjS sin (X
— ©)

p tan 8 = r sin /3

p"cos(a"- 0")
- R" = r"cos /3" cos (x"

- 0")

|C
sin (a"- 0") = r" cos j3" sin (V - 0")

p" tan 8" = r" sin |3",

by which the heliocentric places are given. The accordance of

the r and r" with those obtained by the trials is the first proof
of correct calculation. The comet is director retrograde, ac-

cording as X" is greater or less than X,

Next comes the determination of ft and i by these formulae :

,TV x ± tan |3
= tan i sin (X

—
ft)

tanj^ tan

j
cos^ - x) ^ . _—

sin (X"
—

X)
v

where the upper signs refer to direct, the lower ones to retro-

grade, motion of the comets. Instead of these, the following
formulas may be applied :

tan i sin (* (* + h")
-

ft) ffl££$»-?)
sec

P
sec ^

tan J cosG (A + V) - ft)
=
j^S""?) «« 6 ^c |f,

The longitude on the orbit is obtained by these formulae :

tan(„-a)=
ton

<
,l

-. a)

(V)
cos '

1 y COS I

where v — ft and w" — ft must be taken in the same qua-
drants in which X — ft and X" — ft are respectively situated.

If a further check on the calculation should be deemed ne-

cessary, one may calculate

k = 4/ {(r"
- rcos (v"

-
i>))

2 + r'sin (v"
-

i;)

2

},

where the value of k must perfectly agree with the former.

For the longitude of the perihelion and the distance we have

these formulae :

1 . , , x cotani(u"— v) 1

~t- . sin \ (v— o>)= *-}
'

:
—

r-rr, > yu
'

1 1

-r-.cosi (u— w) =—r-,V q
z v ' V r
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in place of which one may also use these :

tan (45° + «/)
=
\/ (j)

1 . ^, tan2eo'
-r-sinF =
Vq sm*;(v"-v) frr"

1 F .". sec 2 a/

7^
C0S

7 cos | cV ' -v)#r r"

co = | (©" + d)-2 F.

For the determination of «/, it will, however, be advisable to

use logarithms of more than five places.
If we now enter with the true anomalies v —• w

9 v" — w9 or

cu — v and u) — v", into Barker's table, or any one of the other

tables for the parabolic motion of comets, we shall find the

time which has elapsed since the passage through the perihe-

lion, or which will elapse till that moment; and the double de-

termination of the time of passage will be the last proof of the

correctness of the calculation.

For Barker's table we have, if M and M" stand for the

mean motions which correspond to the true anomalies,

(VII) T = / + M«f = <' + M"«f,
where the constant log n = 0*0398723, and the upper signs
are to be taken for a direct motion if v ~7 <*>, v" ~7 «>, or for a

retrograde motion if w^w,uV w ; and the lower signs for

the contrary cases.

In order to be perfectly satisfied of the correctness of the

calculation, it will now be advisable to calculate the place of

the comet at the time of the second observation, in order to

compare it with the one actually obtained by observation. By
the nature of the proceeding, one will easily perceive that this

middle observation was only used for calculating M, and even

there only one new quantity (the angle X) was employed, de-

rived from the two data of the observation, as the distance <r'

disappears from the expressions both of M' and M". The ri-

gorously conducted calculation will, therefore, even when the

complete value ofp" is applied, give accurately only this angle,
or the quantity

sin (a'
-

0')
tan 2'=z

tan 8'

and the effect of the errors on the middle longitude and lati-

tude will consequently be thus :
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da,' = -
, . d (r

1

cos 8 2

d V = cos (a'
—

0') cos T . d <r',

or the ratio of these errors

cos V .da! - tan (g
r —

0')

dV
" " "

sinS7
'

If the orbit of the comet accords so nearly with the observa-

tions that d <r' is in itself very small, the magnitude of this

ratio need not further be taken into consideration. But if

from some cause or other d <r' is not insensible, and if the

greatness of the ratio indicates a very unequal distribution of
the errors, then we might have a reasonable inducement to

correct the orbit on a principle different from that which is the

foundation of Olbers's method : this may generally be most

p"
easily effected by two or three hypotheses for p or Y—

. The

principle of Olbers may, agreeably to Bessel, be most simply
expressed in this way : that the orbit, while it strictly passes

through the two extreme places, likewise accords with the

great circle passing through the middle places of the sun and
comet.

The exact agreement of the J5
7 obtained by the last results

of the calculation with the one involved in the observations,

may always be attained by Olbers's method ; but this can only
be done with perfect accuracy if the rigorous expression of

(13) or the correction of (26) and (27) is applied: and, in-

versely, this agreement, if perhaps attained by the approxi-
mate value of M only, proves that the rigorous expression
would not much differ from the approximate one. It affords

a proof that all further correction would be superfluous. If,

however, the calculated value of 2? should not be found to

agree with the other, without any error of calculation having

crept in, Carlini has proposed, if the difference is so small as

to effect only the last decimals of tan 2'9 to use an artifice si-

milar to the one explained by Gauss in his summary view of

the calculation of the orbits of planets. Without applying
the strict correction, let a new value of M be calculated by
means of a value of X which deviates from the one derived

from the observations by an equal quantity, but in a contrary
direction, as the one found from the first calculation of the

orbit, and the new orbit thence deduced will give the value

deduced from the observations accurately, or at least very

nearly so.

[To be continued.]



[ . 207 ]

XXVI. Proceedings ofLearned Societies,

ROYAL SOCIETY.

1835. npHE reading of a paper, entitled,
" On the Influence of

June 4.— A the Tricuspid Valve of the Heart on the Circulation

of the Blood." By T. W. King, Esq,, M.R.C.S. Communicated by
Thomas Bell, Esq., F.R.S.,—was resumed and concluded.

The purport of this paper is to prove experimentally that the tri-

cuspid valve of the human heart does not, in the ordinary state of the

circulation, completely prevent the reflux of blood from the ventricle

into the auricle on the right side, and that the amount of regurgita-
tion is continually varying according to the different degrees of disten-

tion of the ventricle. The author points out the anatomical differences

between the auriculo-ventricular valves on the right and left sides of

the heart; from the consideration of which it might have been inferred,

independently of direct experiment, that while the structure of the

mitral valve is adapted to close accurately all communication between
the left auricle and ventricle during the contraction of the latter, that

of the tricuspid valve is designedly calculated to allow, when closed,
of the flow of a certain quantity of blood from the right ventricle back

again into the auricle. The comparatively imperfect valvular func-

tion of these latter membranes is shown by various experiments on
recent hearts, in which it was found that while fluids injected into

the left ventricle, through the aorta, were perfectly retained in that

cavity, by the closing of the mitral valve, when the right ventricle was

similarly injected through the pulmonary artery, the tricuspid valves

generally allowed of the escape of the fluid, in streams, more or less

copious, in consequence of the incomplete opposition of their margins.
On repeating these experiments on different animals the author ob-

tained similar results
j
but found that the imperfection of the valvu-

lar function was greater the sooner the heart was examined after the

death of the animal
j
and that if the trials were made after the lapse

of a certain time, the rigidity which gradually supervened on the mus-
cular fibres of the heart, and of the carneae columnae attached to the

margins of the valves, brought them into more complete apposition
and led to the accurate closing of the passage. This effect, however,
was never so perfectly accomplished in the tricuspid as in the mitral

valves.

The author regards this peculiarity of structure in the tricuspid
valve as an express provision against the mischiefs that might result

from an excessive afflux of blood to the lungs, operating as a safety-
valve against accidents of a serious character, and as more especially

advantageous in incipient diseased enlargements of the right ventricle.

He adverts to the conditions of the heart during the foetal state of

existence, in which the same necessity of guarding against excessive

pressure does not occur, and where the structures are found to cor-

respond to the variation of functions. A similar adjustment of the

right auriculo-ventricular valve to the peculiar circumstances and
habits of animals may also be traced by extending the inquiry to va-

rious classes of animals.
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"
Report of a Committee for collecting Information respecting the

occurrence of, and the more remarkable Phenomena connected with,

the Earthquakes lately felt in the Neighbourhood of Chichester." By
J. P. Gruggen, Esq. Communicated in a letter to P. M.Roget, M.D.,
Sec. R.S.

This paper contains an authentic report of several shocks of earth-

quakes which, during the last two years, have been felt at Chi-

chester and the surrounding country j
drawn up from accounts given

by various correspondents, in answer to printed queries extensively
circulated. The first shock occurred on the 18th of September, and
the second on the 13th of November, 1833. Another and more se-

vere shock was felt on the 23d of January, 1834, and in the latter end
of the same year two slighter shocks were experienced, namely, one
on the 27th of August, and the next on the 21st of September; the

last, which was less than any of the former, took place on the 12th of

January, 1835.

The Society adjourned over Whitsun week to meet again on the

18th instant.

June 18.—The following papers were read :

" Discussion of Tide-Observations made at Liverpool." By J. W.
Lubbock, Esq., V.P. and Treas. R.S.

The author has here presented to the Society, by permission of the

British Association for the Advancement of Sciencef a discussion by
M. Dessiou of about 14,000 tide-observations made at Liverpool, on
the plan similar to that adopted with regard to the London Dock ob-

servations. The first book contains the moon's transits, classified

with the moon's parallax and declination, together with the date and

corresponding time and height of high water ; the height of the baro-

meter is also added to the observations of about four years. The
second book contains the same quantities, classified further according
to the different calendar months, and for each minute of the moon's
horizontal parallax. The third book contains a similar classification

for the moon's declination. The average results are given in tables

at the end.

Some remarks are subjoined on the registers of the observations

taken at the London and St. Katherine's Docks; from which it appears
that the tide is about five minutes earlier in the former than in the

latter of these two places -,
and that the difference in height is about

five feet.
" On the Star-fish of the genus Comatula, demonstrative of the

Pentacrinus Europceus being the young of our indigenous Species."

By John V. Thompson, Esq., F.L.S., Deputy Inspector General of

Hospitals. Communicated by Sir James Macgrigor, Bart., F.R.S.
The author states that the Pentacrinus Europceus, which is fixed by

its stem to other bodies, and consequently deprived of the power of

locomotion, is produced from the ova of the Comatula, and becomes
in a subsequent stage of its evolution detached, assuming the form of
this genus of Asterida, and capable of moving freely in the ocean

;
at

one time crawling amongst submarine plants, at others floating to
and fro, or swimming in a manner similar to Medusa.
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" On the Ova of Women and Mammiferous Animals, as they exist

in the Ovaries before Impregnation." By Thomas Wharton Jones,

Esq. Communicated by Robert Lee, M.D., F.R.S.

After reviewing the accounts given by various authors of the struc-

ture of the ovaries, corpora lutea, and ova in different tribes of ani-

mals, the author proceeds to the anatomical description of the ovaries

in the human species, which he finds to correspond with those of the

Mammalia generally, and to consist of a parenchyma or stroma, and
an envelope or indusium, derived from the peritoneum. The stroma

immediately under the peritoneal envelope is condensed into the form

of a tunic, to which the peritoneum closely adheres, and which has

received the name of the tunica albuginea, or indusium proprium. The
vesicles of De Graaf are imbedded in this tunic, and are situated prin-

cipally near the surface of the ovary : in the human species they are

about one fifth of an inch in diameter. The proper capsule of the

Graafian vesicle is composed of two layers -,
the outer being thin,

dense, and vascular; the inner, thicker, softer, and more opake.
The nucleus of the vesicle consists of, 1st, a granular membrane

inclosing : 2ndly, a coagulable granular fluid
j 3rdly, a circular mass

or disc of granular matter, termed by Baer the proligerous disc, con-

nected with the granular membrane on the prominent side of the

vesicle, and presenting in its centre, on the side towards the interior

of the vesicle, a small rounded prominence, called the cumulus, and
on the opposite side a small cup-like cavity, hollowed out of the cu-

mulus
j and, 4thly, the ovum, which is contained in the cavity just

mentioned. The human ovum is so small as to be only just percep-
tible to the naked eye, being the 150th part of an inch in diameter.

It has a soft transparent envelope of considerable thickness, and
contains a substance composed of grains, adhering together by the

intervention of a delicate mucous tissue. At the inner surface of the

envelope, the author discovered a delicate transparent vesicle, about

the 900th part of an inch in diameter, and having on one side a small

elevation, which, projecting among the grains composing the walls of

the granular sac, fixes the vesicle in its place. The author considers

this vesicle as being analogous to that described by Professor Pur-

kinje in the cicatricula of the immature eggs of birds, and which exists

also in the ova of other oviparous animals, and is termed by Baer the

germinal vesicle.

The author has also examined the ova of the cow, sheep, sow, rab-

bit, rat, and mouse, and has found in all these animals a germinal
vesicle, differing in no essential particular from the human structure,

and in size bearing a proportion to that of the ovum as one to six.

Although there is, at first sight, a considerable resemblance be-

tween the nucleus of the vesicle of De Graaf and the immature yelk
of the egg of a bird, the author thinks, contrary to the opinion of

Baer, that there is no real analogy between them
-, because, in the

Graafian vesicle of the Mammalia there is no membrane surrounding
its nucleus similar to the vitellary membrane of the ovum in birds,

nor does this latter membrane appear first under the form of a gra-
nular membrane. The vesicle of Purkinje consists merely of a delicate

Third Series Vol. 7. No. 39. Sept. 1835. 2 E
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capsule containing a fluid; while in the minute ovum of Mammalia
there are found all the essential elements of the egg of birds and other

Ovipara, namely, an external membrane, analogous to the vitellary

membrane, but performing a different function; a granular membrane,

containing a thin fluid, corresponding to the immature yelk of a bird's

egg ;
and a vesicle in every respect analogous to the vesicle which

Purkinje found in the hen's egg, while still lodged in the ovary. The
author considers the granular membrane, proligerous disc, and gra-
nular fluid of the Graafian vesicle, as parts which are superadded, and
of which there is no trace within the capsule of the ovary of a bird.
" Some Remarks on the difficulty of distinguishing certain Genera

of Shells
;
and on some Anomalies observed in the Habitations of cer-

tain Species of Mollusca." By John Edward Gray, Esq., F.R.S.

In opposition to the opinion of those geologists who consider all

shells of the same form and character as having been inhabited by one

genus of animals
;
that all the species of a genus live in similar situa-

tions
;
and that all the species of fossil shells, appearing from their cha-

racter to belong to some recent genus, have been formed by animals

which in their living state had the same habits as the most commonly
observed species of that genus,

— the author proposes to show, first, that

shells having the appearance of belonging to the same natural genus
are sometimes inhabited by very different animals

; and, secondly,
that some species of shell-bearing molluscous animals live in dif-

ferent situations from the majority of the species of the genus to which

they belong, or even have the faculty of living in several different si-

tuations. Thus, although the animals inhabiting the shells belonging
to the genera Patella and Lottia are extremely dissimilar in many
essential features of their organization, the shells they form cannot be

distinguished from one another by any known character. In other

instances, when the animals are very different, the distinctive cha-

racters of the respective shells belonging to them are so slight as to

be insufficient for the purpose of classing them under separate spe-
cies

;
and this difficulty of discrimination must be much increased in

the cases of fossil shells, especially of those which have no strictly

analogous forms among recent shells.

In support of the position advanced in the second part of the paper,

namely, that numerous exceptions occur to the identity of habitation

among all the species of the same genus of conchiferous Mollusca, the

author adduces examples : 1st, where the species of a genus are found

in more than one situation, as on land, in fresh and in salt water;

2ndly, where one or more species of a genus, the species of which

generally live in fresh water, are found in salt or in saltish water;

3rdly, where one or more species of a genus, which is generally found

in the sea, are, on the contrary, found in fresh water; and, 4thly, where
the same species of shell is found in salt and in fresh water.
" On the supposed Existence of Metamorphoses in the Crustacea."

By J. O. Westwood, Esq., F.L.S., and Secretary to the Entomolo-

gical Society. Communicated by J. G. Children, Esq., Sec. R.S.

The author refers the principal modifications of form which occur

during the progressive development of animals to the three following
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heads: 1st, that of an animal produced from the egg in the form

which it is destined to retain through life, its only change consisting
in a series of moultings of the outer envelope, attended merely by an

increase of size, and not by the acquisition of new organs ; 2ndly,
when the animal, at its exclusion from the egg, exhibits the form which
it continues to possess, subject to a series of moultings, during several

of the last of which certain new organs are gradually developed ; and,

3rdly, when the form of the animal, at its exclusion from the egg, is

totally different from that under which it appears at the later periods
of its existence

3
such change of form taking place during two or three

of its general moultings, and consisting, not only in the variation of

the form of the body, but also in a complete change in the nutritive

and digestive systems, and in the acquisition of various new organs.
This last phenomenon peculiarly characterizes what is termed a meta-

morphosis.
It is the received opinion among naturalists that the Crustacea do

not undergo metamorphoses, properly so called, and that the trans-

formations they exhibit consist merely in the periodical shedding of

the outer envelope. The object of the present paper is to establish

the correctness of this opinion, in opposition to that of Mr. J. V.

Thompson, who has laid claim to the discovery that the greater num-
ber of the animals belonging to the class Crustacea actually undergo

metamorphoses of a peculiar kind, and of a different character from

those of insects. Mr. Thompson's views are founded upon some cir-

cumstances which he has observed in certain animals of the genus
Zoea of Bosc, and which have been recorded by Professor Slabber, and
which led him to believe that, of these animals, some were the young
of the Cancer Pagurus, or common crab, and others the young of the

Astacus Pagurus, or common lobster
j
and these views are supposed

by him to be corroborated by the annual peregrinations of the land

crabs to the sea-side for the purpose of depositing their eggs, ren-

dered necessary by the aquatic habits and conformation of the young.
The author then proceeds to examine at length the arguments on
which Mr. Thompson has founded these opinions, and adduces his

reasons for concluding that they are erroneous, and that no excep-
tion occurs to the general law of development in the Crustacea,

namely, that they undergo no change of form sufficiently marked to

warrant the application to them of the term metamorphosis.
u Memoranda relating to a Theory of Sound." By Paul Cooper,

Esq. Communicated by J. G. Children, Esq., Sec. R.S.

The author, expressing his dissatisfaction with the commonly re-

ceived theory of the propagation of sonorous undulations by an elastic

medium, advances the hypothesis that each particle of an elastic body,
after receiving an impulse in a particular direction, and communi-

cating that impulse to the adjoining particle, instead of being thereby

brought to a state of rest, is carried back by its elasticity with a velo-

city which continues its motion beyond the point from which it origi-

nally set out, and is thrown into continual vibration, in a manner

analogous to the motion of a pendulum. He endeavours, on the prin-

ciple of a continual transfer of the state of each particle to the adja-
2 E 2
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cent particles, to explain the phenomena of continued sound arising
from a prolonged succession of vibrations.

" A Theory of the Tides, including a Theory of the Formation and

Propagation of Waves." By the same.

The author applies the principle announced in his paper on the

Theory of Sound, namely, that of a continual transfer of state, between

the adjacent atoms of a medium, to the case of oscillating columns of

fluid, constituting waves and tides.
" On the Influence of the Respiratory Organs in regulating the

Quantity of Blood within the Heart." By James Wardrop, Esq.
Communicated by the Hon. Captain De Roos, R.N., F.R.S.

The author observes that the act of inspiration tends not only to

favour the passage of the blood into the vena? cava?, but also to detain

it in the pulmonary vessels,
—in consequence of the expansion of the

lungs allowing of its more ready ingress into the pulmonary arteries,

and impeding its exit by the veins—and thus retards its return to the

heart. On the other hand, the collapse both of the lungs and of the

parietes of the chest, during expiration, assists the transmission of

arterial blood from the lungs into the left cavities of the heart, and

promotes its passage into the aorta. Thus he considers inspiration
as an auxiliary to the venous, and expiration to the arterial, circula-

tion j
the first acting like a sucking, and the latter like a forcing pump,

in aiding the power of the heart. On this principle he explains the

influence exerted on the circulation and on the action of the heart by
various modes of respiration, whether voluntary or involuntary, in

different circumstances. Laughter, crying, weeping, sobbing and

sighing, &c, he considers as efforts made with a view to effect certain

alterations in the quantity of blood in the lungs and heart, when the

circulation has been disturbed by mental emotions.

The Society then adjourned over the long vacation, to meet again
on the 19th of November next.

GEOLOGICAL SOCIETY.

{Address of the President, G. B. Greenough, Esq., F.R.S., at the Annual

Meeting, 20th February,
—

continuedfrom p. 1 52, and concluded.)

Two Communications have been presented to us, one from the

pen of Mr. Babbage, the other of Captain Basil Hall, R.N., on the

Temple of Serapis at Puzzuoli, one of the most extraordinary build-

ings in Europe ; beautiful as a work of art, interesting as an object
of antiquity, but to the geologist more especially valuable, as ex-

hibiting a variety of complex natural phenomena, which, though
they have taken place in times comparatively modern, it is exceed-

ingly difficult to explain according to the known laws of nature.

Of the solutions which have been proposed by different authors*,
not fewer than twenty in number, and most of them authors of emi-

nence, it is impossible to give even a summary within the time al-

* Among these may be mentioned Barthelemy, Boue, Brieslak, Brocchi,

Cochin, Billiard, Daubeny, Desmarest, Desnoyers, Forbes, Goethe, Hoff,
De Jorio, Lyell, Pini, Prevost, Nicolini, Raspe, and Dr. Robertson.
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lowed me. The merit of Mr. Babbage's paper, as far as original ob-
servation is concerned, consists principally in his notice of various

stalactitical deposits, and his examination of their different charac-

ters and modes of production.
Mr. Babbage describes in detail all the appearances of this tern-

pie, and then inquires into the causes of the extraordinary revolu-

tions which it must be admitted on all hands to have undergone : the

principal difficulty, you are aware, is to account for the erosion of the

columns by lithophagous animals, from the height of 11 feet to 19
above their base, the remaining parts being intact.

Mr. Babbage is of opinion that the building stood at first very
nearly at its present level. Assuming that since that period it has

both subsided and risen again, and that considerable changes have
taken place in the relative levels of the land and sea in its vicinity,
he explains these circumstances by supposing the edifice to have
been built upon the surface of matter at a high temperature, which
matter contracted afterwards by slow cooling ; that at a still subse-

quent period a fresh accession of heat produced a new expansion,
and that in this way the temple was gradually restored to its ori-

ginal level.

To suppose and illustrate his reasoning, the author has constructed

a Table (founded on experiments made in America,) showing in

feet and decimals what would be the amount of expansion in beds

of granite from 1 to 500 miles thick at various temperatures ; toge-
ther with a formula for calculating the amount of expansion in si-

milar volumes of marble and sandstone
j

this Table has a collateral

claim to notice, as being the first worked out by the calculating en-

gine with a view to publication.
It appears to me, that in applying the calculation, it is very ne-

cessary to take into account three elements which have been over-

looked.

1. How far under the supposed conditions expansion would be
counteracted by pressure?

2. What space of time would be required to heat or cool such
enormous masses of substances, which are very imperfect conductors

of caloric, to the required temperatures*?
3. How far the explanation given of the phenomena of the Sera-

peum is applicable to others in its vicinity? The admitted fact that

certain buildings which have also subsided still remain below the

level of the sea, while others have been raised to unequal heights
above it, makes it unlikely that any uniform cause, while it produced

* On a statement of Mr. Scrope's, that a current of lava after it had been

ejected nine months, was still flowing on the flanks of Etna at the rate of a

yard per day, Mr. de la Beche observes,
" If lava can retain its elevated

"
temperature when thus exposed, what length of time may we not allow for

"
its doing so within the pipe of the volcano itself, surrounded on all sides by

" matter greatly heated, and like itself an exceedingly bad conductor of heat?
" Even in those cases where centuries elapse between the great eruptions
" of any given volcano, the lava is probably liquid beneath at no very con-
" siderable depth."
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upon them such various effects, should yet have stationed the pave-
ment of this temple in the self-same spot which it occupied at the

time of its original construction.

The letter from Capt. Basil ,Hall contains remarks on the position
of the three columns of the temple which are still standing; they

appear from his observations not to be exactly upright, but to bulge
over a little, all in one direction, but not to the same degree. The
outermost, in consequence of the tilt, has been brought into such a

position that the top of the column is in a line with its base, an ex-

traordinary accident. These remarks do not diminish our difficulties.

The tilting may have been occasioned by such subsidences as all

buildings are liable to, which are not founded upon solid rock, or it

may be referred to earthquakes or original carelessness, or to the

skill of the architect, who, by giving a deviation from the plummet
line to the axis of the columns (so slight indeed as not to catch the

eye,) strengthened his edifice against some lateral thrust, a practice
known to have been employed at Athens, and referred to in the let-

ter. Captain Hall has indeed put his veto on this last hypothesis,

by saying that the inclination of the columns takes the opposite di-

rection to that which would be required for the supposed purpose ;

but this cannot be known, I imagine, unless we know also the de-

tails of the original structure, and especially the position and con-

struction of the roofs.

Shortly after this temple had been examined by Mr. Babbage, an

attempt to drain it effectually was made by the Neapolitan Govern-
ment : the stagnant water which infected the air of the neighbour-
hood was partly supplied from the mineral spring, partly from rain,

partly from the sea: the experiment failed for reasons which it is

not necessary to mention. Signor Nicolini, President of the Royal
Academy of Naples, who was entrusted with the conduct of the

work, and has published an account of it, discovered a rich mosaic

pavement a hundred palms in length at the depth of sixteen palms
below the level of the stagnant water, whence it appears that the
sea must have risen sixteen palms since that pavement was laid.

The existence of two pavements of different dates shows further
that great changes of level took place before the present temple was
built : but Signor Nicolini goes further, he advances a confident

opinion that the level of the Mediterranean, in relation to the land, is

even now changing.
In support of this doctrine, he not only refers to the phenomena

of the temple of Serapis, but points out others in its neighbour-
hood, all tending to the same conclusion : he states, that in the year
1808 he spent ten days or more in sketching at this spot, and never
once saw the pavement flooded, whereas during the last five years he
lias never once found it dry; that in 1790 the old road near the

Serapeum being subject to be flooded, a new one was made at a

higher level; and that at the commencement of the new road there
is now visible, two palms below the sea level, the pavement of an
old landing-place ;

that boats now pass near the promontory of
Puzzuoliovera mass of tufa, which derived its name of "The Table,"
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from having been formerly used as such by sea-faring people j

that the ground floor of the Aspizio dei Capuccini is now under
water ; and that near Pizzo Falcone modern marks are seen on the

tufa many inches under the level of the sea at low water.

Before I quit this branch of the subject, I would wish to suggest
to future visitors of this temple, the following topics of inquiry.
What parts of the building have undergone repair? Can the date

of these repairs be deduced from the nature of the materials em-

ployed, or the character of the workmanship ?

Where is the pavement out of level, and to what amount? Are
the subsided parts under the lines of thoroughfare, or can their sink-

ing be traced to imperfect construction ? Is the foundation such as

an architect would call secure? Does it stand on stratum No. 6 of

Mr. Babbage's section ?

Were there roofs to the bath-rooms ?

Would the fragments No. 6, 7, 8, form one column, or more than

one ? Was the original number of large (cipollino) columns greater
than four ?

Is the tufaceous deposit on No. 7 the same as that on the walls?

Are all the water lines horizontal ?

Brick-work is found in the strata which buried the temple. What
is the character of this brick-work? Is it reticulated?

Draw up a detailed and exact account of the strata.

What is the nature of the thermal spring? Evaporate a few

gallons of the water, and send the deposit to the Society.
The plan which accompanies Mr. Babbage's paper being copied

from that of Jorio, it is desirable, in order to prevent confusion and
save expense, that this plan, with the numbers attached to it, should

be adopted in any future description.
In the concluding part of the paper, Mr. Babbage proceeds to

show in what manner existing causes may possibly elevate conti-

nents and mountain ranges, and a similar train of reasoning seems to

have presented itself to Mr. De la Beche's mind about the same
time. The justice, or at least the relevancy ofthe reasoning, depends
on the establishment of many postulates which in the present state

of our knowledge can be regarded only as matters of surmise: but

I treated this subject so much at large on a former occasion, that I

will not detain you with any further observations upon it now.

A Paper by Dr. Turner, our Secretary, informs us of some expe-
riments which have been made on the action of high-pressure steam

upon glass, and other siliceous compounds. The glass was suspended
within the boiler of a steam-engine, encased in wire gauze at a tem-

perature of about 300° commonly for ten hours a day. At the end

of four months all the pieces were decomposed, and the plate-glass

especially, consisting of silex and soda, was in some pieces corroded

entirely through. Window-glass was less acted upon, and rock

crystal wholly unaltered. Dr. Turner ascribes these changes to the

influence of the water on the alkali of the glass, the white opake
matter with which the decomposed pieces were coated being siliceous

earth entirely free from alkali ; but some portions of the silex also
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must have been dissolved, for the apertures of the gauze were in

some instances closed by a siliceous incrustation, and a small sta-

lactite of silica was found depending from the lowest part. He points
out the bearing of these results on the agency of water under high

pressure on felspathic and other rocks containing alkalies, and in this

point of view they are of great interest.

I hail with unfeigned pleasure the arrival of every paper which
makes geology a science not merely of observation, but experiment.
In the condition in which we stand at present, the geology of the

laboratory is as essential to our progress as that of the open air.

The Metamorphoses of rocks which are so continually pressed

upon our notice are capable of explanation by chemists only. Of
those metamorphoses 1 will only observe, that they appear to me to

be attributed too exclusively to Plutonic action. The phenomena
which startle and delight us in the vicinity of whin dykes, we regard
in Neptunian rocks without emotion.

The Account recently published by Professor Hoffmann of the

marble of Carrara is very striking. The result of his examination

is, that this pure saccharine limestone, in which no trace has been
discovered of organic matter, although in its cavities are occa-

sionally found pellucid crystals of quartz, is only transformed oolite.

Mr. De la Beche's researches along the gulf of Spezia, an account
of which is published in the Transactions of the Geological Society
of France, had already prepared us for such an announcement : yet
it seems strange when we reflect on the wide expanse of serpentine
which is seen in its neighbourhood, that the Carrara marble should

not be magnesian. In the Isle of Skye veins of serpentine sometimes

penetrate the lias, where, in the vicinity of numerous whin dykes it

assumes the whiteness and occasionally the sparkling grain ofstatuary
marble, and here again the marble is unadulterated by magnesia :

the origin of the serpentine is somewhat less mysterious, since the

limestone in its unaltered state is micaceous. M. Dufrenoy in a

late number of the " Annales des Mines," has described a similar

Transformation of lias into saccharoid limestone seen in the Py-
renees. I think it unnecessary to detail to you the descriptions
which Mr. Murchison has given of the Changes of structure, or

even of substance, that take place at the Malvern Hills and at sundry
other places in Wales, and on the confines of Wales, frequently,

though not always, in the vicinity of trap and sienite, because they
are in general the same as have been observed repeatedly in other

districts. The phenomena at Old Radnor, the author remarks, are

very analogous to those of the Val di Fassa in the Tyrol. It may,
however, be proper to mention, not as a novelty, but as a circum-

stance the frequent occurrence of which is little attended to, that in

Carmarthenshire the line of altered rock produced by the proximity,
or as it is called the protrusion, of a mass of porphyritic trap, is pa-
rallel to the strike of the grauwacke so altered. At Caer Caradoc,
the Wrekin, the Stiperstones, and elsewhere, a stratified sandstone

is at its junction with trap converted into quartz rock. One other

circumstance deserves to be noticed; the range of the Stiperstones,
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along which these Plutonic appearances present themselves, is

flanked on either side by metalliferous deposits, but not of the same
kind, the copper ores being all found on one side of the range, the

lead ores on the other. An analogous case will be seen in Hum-
boldt's account of the country situate between the Oural and Altaic

chains. A fault or fissure is there traceable through not less than
16° oflongitude, forming a crest or water-shed; the rocks are nearly
the same as those ofShropshire : they comprehend a granite (uncon-
nected with gneiss), clay-slate, grauwacke-slate, augitic porphyry,
and transition limestone, once compact but now granular. Ma-
lachite and red copper ore are found on one side of the ridge, argen-
tiferous galena on both.

Such are the Plutonic phenomena, for an explanation of which
we rely chiefly on the assistance of chemistry; but there is another
train of phenomena which renders a close and intimate alliance be-
tween this science and our own no less desirable. The spontaneous
generation, shall I call it ? of agate, of chert, of hornstone, of flint, in

the midst of sedimentary calcareous deposits, apparently through
the instrumentality of animal or vegetable matter, in which little or

no silex is to be met with, is one of those mysterious operations of

nature which can nowhere be satisfactorily accounted for unless

in the laboratory. The coralline agates of Antigua, the entrochal

cherts of Derbyshire, the siliceous shells of Blackdown or Fontaine-

bleau, the chalcedonic alcyonia of Pewsey, pieces of fossil wood
either imbedded in strata or loosely scattered over sandy deserts,
the flinty casts of echini and other substances in the midst of our

chalk, all these suggest a course of experimental investigation which
we are entitled to hope, if undertaken in earnest, would not be un-

dertaken in vain.

Gentlemen, I have great satisfaction in announcing to you, that

at the opening of the present Session of the Royal Society, one of

the Royal Medals was awarded to our Foreign Secretary as the au-

thor of the most important discoveries or series of investigations

sufficiently established or completed to the satisfaction ofthe Council

within the last five years, and for which no honorary reward had
been previously received. The Council of the Royal Society, pre-

mising that they decline to express any opinion on the controverted

positions contained in Mr. Lyell's work, entitled "
Principles of Geo-

logy," state the following as the grounds of their award.

1. The comprehensive view which the author has taken of his

subject, and the philosophical spirit and dignity with which he has

treated it.

2. The important service he has rendered to science by especially

directing the attention of geologists to effects produced by existing
causes.

3. His admirable description of many tertiary deposits, several

of these descriptions being drawn from original observations.

Lastly, The new mode of investigating tertiary deposits, which his

labours have greatly contributed to introduce; namely, that of de-

termining the relative proportions of extinct and still existing spe-
Third Series. Vol. 7. No. 39. Sept. 1835. 2 F
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cies, with a view to discover the relative ages of distant and uncon-

nected tertiary deposits.
Of the Work so honoured by the Royal Society, the third edition

has been lately published : in this edition some opinions formerly
expressed have been modified or renounced, and much new matter
lias been introduced

;
the phaenomena of springs and Artesian wells

have been more fully treated ; the theory of elevation has been en-

tered into more at large, the author still controverting that theory.
A chapter, almost entirely new, points out the probable causes of

volcanic heat ; objections are advanced against the doctrine of the

central fluidity of the earth, and especially the intense heat attri-

buted by some writers to the internal nucleus. Mr. Lyell considers

how far chemical processes in the interior of the earth may generate
volcanic heat, and what may be the effect exerted by currents of

electricity. Sir Humphry Davy's theory of an unoxidated metal-

lic nucleus is considered, and it is suggested that compounds re-

sulting from the action of water upon metallic bases may be again
deoxidated by the hydrogen set free in that process. The author
has also given a more complete view of his opinions respecting the

origin of caverns, and the manner in which they have been filled

with breccia and the bones of animals. In illustrating this sub-

ject, he refers particularly to the recent discoveries of MM. Virlet

and Boblaye in the Morea. His sketch of the principal secondary
formations is also considerably enlarged.
Two other publications have issued from the press during the

last year, which are eminently deserving of your attention. The
first of these, entitled " A Treatise on Primary Geology," originated
in great measure from a discussion that took place at a Meeting of

the Geological Section of the British Association at Cambridge, and
was drawn up with a view to the further consideration of the chief

questions which it embraces, at the subsequent Meeting of the same

body at Edinburgh.
Dr. Boase begins by describing the composition and relation of

the several Primary Rocks, combining the accounts of geologists in

various parts of the world with the results of his own laborious in-

vestigations in Cornwall. I regret, that within the limits to which I

am restricted, it is impossible for me to do justice to the merits of

this important work ; I must confine my observations to a few of its

most characteristic features. Dr. Boase is of opinion that the con-

nexion between Unstratified and Stratified Rocks shows that they had
a common and contemporaneous origin. He observes that granitic
masses are as complex in their composition as stratified rocks, and
form sometimes distinct regular beds, highly inclined and alternating
with one another; that the elvans, or insulated beds of granitic rock,

always partake of the nature of the containing slate, and have the

same basis ; that the difference between the granite and killas, or

elvan, in Cornwall is often feebly marked, and still more feebly the

difference between the granite and gneiss of Scotland and Germany;
as little difference is there between the granite of the Alps and the

talc slate adjoining. Where the granite changes its character, a cor-
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responding change, he says, takes place in the slate. The elvans

are connected on either side with the granite they intersect by the

most intimate mineral gradations, or contain irregular portions or

masses of the common granite, with which they coalesce ; both
are penetrated by crystals of felspar ; both are striped with shorl.

At Pednimerer Meer one of the parallel layers of granite runs

through the elvan. In Scotland different beds of granite will inter-

sect a common mass, and pass by minute mineral transition into one

another, or into the characteristic granite of the district.

Dr. Boase considers that the Primitive Shisti are improperly said

to be stratified. Pini has expressed the same opinion in two sepa-
rate memoirs; the supposed planes of stratification are, in his view
of the subject, mere transverse fissures. Prof. Phillips, Mr. Scrope,
Dr. Fleming, Prof. Sedgwick, have all felt and expressed the dif-

ficulty of distinguishing in these shisti planes of cleavage, and planes
of stratification. In the days ofmy geological apprenticeship I took

great pains to observe and record dip and direction, and fondly
hoped to obtain so large a number of accurate data on this subject
as might enable me to arrive at last at some general and impor-
tant result. I threw these data into tables, which only bewildered

me. Suspecting the accuracy of my early observations, I re-

peated them again and again, guarding myself on every occasion
more and more against probable sources of error; still I found my
results perpetually varying, till at last my patience was exhausted,

my clinometer discarded, my registers destroyed. Let it not be

supposed, however, that my observations were useless ; they taught
me a salutary distrust.

Dr. Boase remarks that all the Slate rocks are composed of rhom-
boidal concretions, which are developed on a large scale by disinte-

gration. Mr. Scrope had anticipated this remark, and generalizes it.

He says the stratification of rocks of all kinds, where the strata are

separated by seams, is produced by concretionary process.

Now, then, which of all the planes are the planes of dip ? Dr.

Boase, like the Woodwardian Professor, selects those which run
with the laminae, and yet the layers of massive crystalline and

granitic rocks often lie the other way. But this seems to be very
much a matter of taste ; different observers selecting for the scene
of their measurements different planes. Some pay great attention to

the laminae, others neglect them ; nay, the same observer shall some-
times select as strata one series of planes, sometimes another.

Professor Phillips, in a passage which is too long to be quoted,
has expressed the same idea in language equally expressive.

Dr. Boase presents to those who differ from him on this subject
the following alternative : either Stratification implies a successive

deposition of sedimentary matters held in suspension, in which case

none of the primary shisti are stratified ; or merely parallel planes
without regard to the cause of their production, in which case not

only the primary shisti are stratified but granite also.

In the thirteenth chapter will be found some excellent observations

on the nature of Inclined Strata, tending to show that these last are

2F2
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not necessarily the effect of disturbance, but are to be attributed, in

the Primary Slates, to original structure, and in many of the Second-

ary, partly to this cause, and partly to deposition upon inclined sur-

faces.

The difficulty I have been considering is by no means confined to

Primary Slates. Mr. Conybeare has observed on the coast of Sully,
in Glamorganshire, that the Lias splits spontaneously into blocks of

regular figure, corresponding to that of a crystal of calcareous spar.

If this be the case, where are we to look for the seams of Stratifica-

tion ? I have felt for very many years, and I still feel, that the

indistinctness of this term is one of the most dangerous stumbling-
blocks we have to encounter. If we would found upon this distinc-

tion the grand classification of rocks into Neptunian and Plutonic,

surely we ought to have some test by which to determine whether

rocks are stratified or not. If, looking to the theory of M. Elie de

Beaumont, we would know whether strata are conformable or dis-

turbed, surely we ought to be placed in a condition to determine

what Strata are. On taking leave, as I must do, of Dr. Boase's work,
I again recommend it to your attentive perusal ; it is written with

great candour as well as earnestness, and will be found a useful cor-

rective of many opinions which appear, to me at least, to have been

too inconsiderately adopted.
Mr. De la Beche, one of your Vice-Presidents, to whose pen and

pencil our science has been for a series of years continually and largely

indebted, has published a small volume, entitled
" Researches in Theo-

retical Geology". The main tendency of this volume is to establish

the importance and practicability of subjecting geological opinions to

the tests of chemistry and natural philosophy. The Author goes over

much ground, keeping always the same direction, having apparently
no other objects in view than the acquisition and communication of

sound knowledge, the detection and exposure of error, and the disco-

very and establishment of truth. Unshackled by authority, unen-
slaved by preconceived opinions, unseduced by the love of novelty,
free from all vanity of authorship, concise, methodical, exercising his

judgement continually, his fancy seldom, the author may not obtain

that popularity which with less merit he might have easily commanded ;

but such a work cannot fail to be appreciated here.

After taking a general view of the Solar System, and considering cer-

tain apparent agreements and disagreements in the condition of some
of the Planets, Mr.de la Beche applies his observations entirely to the

Earth, which he supposes to have been originally in such a state that

its component particles had a free passage among one another. The

principal Constituents of Land, Water, and Air, sixteen in number,
are made up of Substances commonly termed simple: viz. oxygen,
hydrogen, nitrogen, carbon, sulphur, chlorine, fluorine, phosphorus,
silicium, aluminum, potassium, sodium, magnesium, calcium, iron and

manganese. Adopting Laplace's hypothesis, that the sun, planets,
and their satellites, have resulted from the Condensation of gaseous
matter, he ascribes the Condensation of our own planet to the gra-
dual Radiation of Heat into space. He shows how Sedimentary Rocks
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may be deposited so as to present, from the first, inclined planes, and

that we should therefore be cautious in referring to subsequent dis-

placement all deviations from a horizontal level : he forms an esti-

mate of the Destruction of Land by Breakers, of the wear and tear

of Running Waters, of the transport of detritus by Rivers.

The mean Density of the crust of the earth is usually reckoned at

2*5. From a reference to the lists, which the author has drawn out,
of the specific gravities of many rocks, of the various simple minerals

which enter into their composition, and of certain recent shells, it

would seem that 26 would be nearer the truth.

The Author investigates the Chemical Changes which Rocks undergo
after their formation, and the subject of Concretions, such as Ludus

Helmontii, &c. He remarks on the importance of attending to the

Cleavage of Rocks, whether igneous or aqueous, and their Transforma-

tion : he considers the great Breaks of the Surface in reference to the

effect which would result from its gradual cooling; and, from the con-

tortions and Fractures cf Mountain Chains, infers the Intensity of the

forces that have acted upon them : he shows that certain Thermal

Springs maybe occasioned by the Condensation of volcanic discharges
of gas and vapour, and ascribes the Uniformity of their Temperature
to the Constancy of such condensation : he then treats of Volcanic

Action and the gradual Rise of large tracts of Land.
When explaining the Formation of Valleys, Mr. De la Beche con-

tends that the M
Bursting of Lakes," as it has been termed, could not

take place in the way supposed. The Area, comprised within sound-

ings, that is, within the 100 fathom line, round the British islands, is

delineated on a map, in order to show, that within that area at least,

no Valleys are produced by Tides and Currents
j
whence it would fol-

low, that such effects cannot be satisfactorily referred to such causes.

Under the head of Faults, which are treated of at some length, the

author shows with what facility
" Craters of Elevation" may be formed,

and expresses surprise that so much discussion should have taken

place on so simple a case ; he sees no difference between many Me-
talliferous Lodes and Faults.

The subject of Organic Remains is next investigated, and the Modi-
fication produced by various physical causes on the distribution of Life,

particularly Animal Life in the sea. Diagrams are given to show that

Shells, contemporaneously enveloped by rocks now forming, would

probably not be of the same Species, even under the same parallels of

latitude
;
but that the Species would be determined in some measure

by the relative depth of the water at different places, on the influx of

rivers, and other causes. Attention is particularly called to the man-
ner in which Organic Remains may be entombed in a series of deposits

along a gradually rising coast.

Under the head of Mineralization of Organic Remains, the Author
shows that these bodies are not merely changed in character but in

reality. One substance being substituted for another, a cast for an

original, the Change varies in these bodies in proportion to their re-

spective Solubility. Carbonate of lime being more soluble than phos-
phate, shells change much more rapidly than bones. Silica in shells
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follows the same law as in agates, entering their cavities by infiltra-

tion.

The Author now gives a general Sketch of the various Rocks that

are known to usj he remarks that the Primary differ chemically from

the Secondary, and endeavours to account for the phenomena con-

nected with animal and vegetable life, as exhibited in the several for-

mations, upon the theory of a gradual Loss of Heat by Radiation. Upon
this theory he would explain the Scanty Supply of Limestone in the

earliest Rocks. The effect of great heat would be to expel from water

the carbonic acid necessary to hold the carbonate of lime in solutions
;

and consequently Calcareous matter could not be deposited from
heated water. He observes also that the Conditions for an uniform

distribution of animal and vegetable life, would be more uniform in a

thermal than in our actual Seas, and, therefore, if the Ocean had be-

come gradually cooler, we should expect to find, as we do, genera and

species more diversified.

The terms, Eocene, Miocene and Pliocene, are objected to, as pre-

judging »n important question. Unless equal conditions obtained at

equal times in all places, the Miocene rocks of one country may be

of the same date as the Pliocene of another. The Author closes his

remarks on Erratic Blocks by observing, that, like the great contor-

tions and dislocations of strata, they teach us, while we duly appre-
ciate the continued and more tranquil effects which are daily before

our eyes, that we must not dismiss from our consideration Forces of

greater Intensity j
still bearing in mind, that however great these

last-mentioned forces may be when measured by the ideas commonly
entertained on such subjects, they are still insignificant when consi-

dered with reference to the entire spheroid on the surface of which

they act.

Gentlemen, I have now brought to a close the account, which, in

conformity with the practice of the Society, I proposed to lay before

you, of the labours and achievements oflast year. It therefore only
remains for me to resign the chair. When I consented to resume
the office of President, many of you are aware that a consciousness of

the precarious state of my health made me diffident of my powers to

discharge that office with becoming energy and effect. The generous

support which I have received from the Council and the Fellows at

large, has, I am willing to believe, in some degree concealed from your
observation several deficiencies, of which I myself have been fully

aware, and the Society has continued to flourish. The only merit I

claim is, that of having, upon all occasions endeavoured to promote

your interests
j
but a brighter prospect now opens upon you, and you

will find an ample guarantee for more brilliant anticipations of success

in the youth, the spirit, the abilities and the character of my suc-

cessor.

ZOOLOGICAL SOCIETY.

February 10.—A Letter was read, addressed to the Secretary by
W. H. Rudston Read, Esq., giving an account of the habits of the

Hyrax Capensis, Pall., as observed at the Cape of Good Hope, and
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also during a voyage thence to England, in a specimen brought home

by the Rev. Mr. Hennah of H. M. S. Isis, which was presented to

the Society after its death by Mr. Read. This letter is given at

length in the '

Proceedings'.
Mr. Martin's Notes of the dissection of the specimen of Hyrax

Capensis, presented to the Society by Mr. Rudston Read, were then

read, and have also been printed in the '

Proceedings'.
" The dissection of the Hyrax by Mr. Owen (' Proceedings of the

Committee of Science, &c.', Part II. p. 202.) is to be regarded as a

confirmation of the anatomical details of this animal as given by
Pallas, while at the same time it communicates several additional

facts of grea tvalue. The present notes," Mr. Martin observes,
"
give nothing absolutely new ; but may be of use as substantiating

previous observations with regard to some very remarkable points of

structure."

Some Notes by Mr. Martin, of the dissection of a red-backed Pe-

lican, Pelecanus rufescens, Gmel., which recently died at the Society's
Gardens, were also read. They refer to the male bird of a pair, the

female of which was examined in 1832 by Mr. Owen, whose notes of

the dissection were read at the last Meeting as recorded at p. 154.
" The osseous structure was light and thin, and the bones of the

extremities were remarkable for the extent of their internal cavities

and the thinness of their external walls. The osfurcatum was largely

spread, and firmly soldered to the keel of the sternum, keeping the

shoulders widely apart. The clavicles, or what are regarded as the

analogues of the coracoid processes in Mammalia, were large, and

broadly expanded at their point of union with the sternum. The
sternum was short in proportion to its breadth, measuring 4-£- inches

longitudinally, and the same across, in a straight line, that is, not

following the concavity of its inner surface : its keel was compara-

tively but little developed ; it is thrown forwards, however, as far as

possible, and projects in a point where it is ossified to the os fur-
catum. Its greatest depth is 1 inch 2 lines.

" The cervical vertebra were 15 in number."
With reference to the bony union of the osfurcatum to the ster-

num observed in this Pelican, Mr. Martin remarks that " in the Adju-
tant, Ciconia Argala, Vig., though the keel of the sternum is much
more extensive, deep, and strong, the osfurcatum much resembles that

of the Pelican, and is in like manner ossified to its anterior apex. In

the common Heron, Ardea cinerea, Linn., the os furcatum is feeble,

but is also united by bone to the apex of the keel of the sternum : at

its point of union a projection or short process is directed upwards ;

the keel of the sternum is here very ample. These are birds not so

much of rapid as of untiring powers of flight, which, unlike that of

the impetuous Falcon, is sweeping and majestic. In the Falconidcc

the os furcatum, though very strong, does not at all approach to the

form of a triangle, as in the birds alluded to, but describes a figure

not unlike that of a horse-shoe, and a considerable space intervenes

between it and the keel of the sternum."

Further details are given in the '

Proceedings'.
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A Paper was read, entitled,
" Characters and Descriptions of a

new Genus of the Family Melolonthidce : by John Curtis, Esq.,
F.L.S., &c."

In a collection of Insects recently received by the author from
Lima is contained a beautiful series of the one constituting the type
of his proposed new genus

Ancistrosoma.
Antenna capite breviores.

Clypeus, in mare praesertim, emarginatus.
Thorax acute marginatus, hexagonus ; dente brevi in baseos medio

armatus.

Pedes longissimi, robusti.

The stoutness of its legs and the sharp lateral edges of its thorax

distinguish Ancistrosoma from all the neighbouring genera: the male
is further characterized by an acute, rather long, and slightly curved

spine near the base of the abdomen beneath. Its natural situation is pro-

bably between Diphucephala, Dej., the males of which have abilobed

clypeus, and Macrodactylus, Latr., which is very similar to it in habit,

and has also very long legs ; but these in Macrodactylus are slender,

while in Ancistrosoma they are robust. Neither Diphucephala nor

Macrodactylus possesses the little tooth at the base of the thorax lap-

ping over the scutellum, a structure which is, however, met with in

Ceraspis as well as in Ancistrosoma ; but in Ceraspis, independently
of the other differential characters, the antennae and club are long.
Ancistrosoma Klugii. Anc. ferrugineum, supra piceo-nigrum ;

thoracis margine elytrorumque strigis sex albidis.

Long, maris 12 lin. ;
fceminse plerumque minor.

Hab. in Mimosce floribus apud Huanuco prope Lima, Peruviae.

Of the three streaks on each of the elytra, the sutural one does not

reach so far as the base, the second extends neither to the base nor

to the tip, and the outer one is still shorter : they consist of broad

punctured furrows, white with short hairs.

The cocoon of the pupa is ovate, hard, and in texture somewhat
like that of Trichiosoma Lucorum, Leach; its operculum is semiorbi-

cular, with a broad hinge and narrow rim : the shell of the pupa is

similar to that of other Melolonthidce.

Mr. Curtis describes in great detail the several parts of this In-

sect, and illustrates them by an extensive series of drawings, which
were exhibited ; as were also specimens of the Insect itself.

Mr. Curtis also communicated a Paper
" On a species of Moth

found inhabiting the Galls of a Plant, near Monte Video." The galls

in question were collected by Mr. Earle (who accompanied Captain

Fitzroy in H. M. S. Beagle,) in the month of December, about fif-

teen miles westward of the town, on a sort of underwood shrub,

which Mr. David Don, on the examination of the small branches,

and of a single leaf, thinks may probably be a species of Celastrus,

Of the figures in illustration of the paper exhibited to the Meeting,
one represents a branch supporting two of the galls, which are some-

times clustered five or six together. They arise where the attach-

ment of leaves or flowers is indicated, and are therefore most proba-
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bly produced by the transformation of the buds themselves, acted on

by the stimulus of the insect secretions. On the side of each gall is

a round aperture, with an operculum accurately fitted to it, which may
easily be picked out with the point of a penknife. This operculum
is equally convex on its outer surface with the rest of the gall, and

is of the same thickness ; but its internal diameter is less than that of

its external surface, which forms a broader rim. Around the orifice

the margin of the gall is thickened and a little raised. Within each

of the entire galls was found a pupa attached to the base by its tail,

with its head close to the operculum ; which, it should seem, gives

way by a slight expansion or elongation of the pupa when just ready
to hatch, and the cast skin is left sticking in the passage.

Mr. Curtis observes that he was very much surprised to find on exa-

mination that the pupa contained in these galls belonged not to the

Hymenoptera but to the Lepidopterous order ; an occurrence hitherto

almost unprecedented. The characters of the Insect, as far as could

be detected from the imperfect state in which it was found, are as

follows :

Cecidoses.

Caput parvum.
Antenna corpus longitudine sequantes, graciles, ciliatse, articulis

elongatis numerosis : in capitis vertice prope oculos insert*.

Thorax squamulis depressis vestitus.

Abdomen subrobustum, ovato-conicum.

Pedes longi ; tibiis anticis spina prope apicem munitis, intermediis

posticisque ad apicem calcaratis, his dense squamulatis et in medio

praeterea bi-spinosis ;
tarsi* 5-articulatis, articulo basali longissimo ;

unguibus pulvillis(\ue minutis.

Ala sublanceolatae.

Cecidoses Eremita. Cec. cinereus ; alis anticis saturate brunneo

maculatis, dense ciliatis; posticis albidis.

Hab. prope Monte Video. Pupa in gallis Celastri ? abscondita.

From the stoutness of the body Mr. Curtis is inclined to refer the

Moth to the Tortricida ;
if belonging to Pyralida or Crambida, its

palpi should be more strongly developed, but neither they nor the

maxilla were discoverable.

Figures of the imperfectly developed moth and of several of its

parts, as well as of the galls and their opercula, together with spe-
cimens of the latter, were exhibited in illustration of the paper.

February 24.—A Letter was read from Lady Rolle, addressed to

the Secretary, giving an account of the birth of two young Monkeys,
the produce of a pair of Ouistitis (Jacchus penicillatus, Geoff.) in her

Ladyship's possession. The parents were obtained in London during
the last summer, and the young were produced on the 1st of January :

one was born dead, but the other still survives, being about six weeks
old. It appears likely to live, and is every day put on the table

at the dessert, and fed upon sweet cake. Lady Rolle states that the

mother takes great care of it, exactly in the manner described by
Edwards in his Gleanings', p. 151, pi. 218; where the animal is

figured and described under the name of the Sanglin.
Third Series. Vol. 7. No. 39. Sept. 1835. 2 G
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It was observed that young of the same species had been born at

the Society's Gardens, but not living ; and that a female in the

collection of the President, the Earl of Derby, at Knowsley, had pro-

duced, about the same time as Lady Rolle's, two living and healthy

young ones, which are still thriving.
Mr. Gould exhibited a living specimen of the red-billed Toucan,

Ramphastos erythrorhynchus, Gmel., which had recently come into

his possession.
The exhibition was resumed of the new species of Shells contained

in the collection of Mr. Cuming. Those brought at the present Meet-

ing under the notice of the Society were accompanied by characters

by Mr. G. B. Sowerby, which are given in the '

Proceedings'.
Genus Venus. Ven. Columbiensis, subimbricata, undatella, discre-

pans,multicostata {long. 4*3, lat. 2' 7, alt, 3*7 poll.
—

perhaps thelargest

species known), Peruviana, Australis, and spurca.
Genus Cytherea. Cyth. radiata (belongs to that division of the

genus which has four cardinal teeth, and is destitute of the cordiform

anterior impression), unicolor, concinna, and squalida (bears some re-

semblance to Cyth. maculosa).
March 10.—Specimens were exhibited of several species of Tro-

fon,
partly from the Society's collection, and partly from that of

Ir. Gould; and, at the request of the Chairman, Mr. Gould called

the attention of the Meeting to some of the more interesting among
them.

One of them was the Bird represented by M. Temminck, in his
* Planches Coloriees ', under the name of frog, fasciatus ; and on this

Mr. Gould remarked, that having had an opportunity of examining
the drawing made by Forster, on which Pennant's original descrip-
tion was founded, he had ascertained that it represented a species

altogether distinct from M. Temminck's Z?iu£, and much more nearly

resembling Trog. Malabaricus. As the name of Trog. fasciatus
must necessarily remain with the species originally described under

it, the one figured by M. Temminck requires another designation;
and Mr. Gould proposed for it that of Trog. Temminckii.

Another, was the splendid species figured by M. Temminck, in

the same work, under the name of Trog. pavoninus, a name by which
it is now generally known; but on referring to M. Spix's 'Avium
Brasiliensium Species Novae', the original description and fgure of

Trog. pavoninus, Spix, appear to Mr. Gould to have reference to a

totally different species, distinguishable by its smaller size, by the

absence of crest from its head, by the comparative shortness of its

hinder back plumes (which do not extend more than a few inches

beyond the tail), and by the whole of the tail-feathers being black.

The species exhibiting the peculiarities just adverted to will, of

course, retain its original name of Trog. pavoninus ;
for the other

Mr. Gould proposed that of Trogon resplendens.
Mr. Gould also characterized two species, hitherto apparently un-

described, as Trog. ambiguus and Trog. citreolus.

March 24.—A Letter was read, addressed to the Secretary by
W. Wiltshire, Esq., Corr. Memb. Z.S., dated Mogadore, February 9,
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1835, and referring to the skin of an Aoudad, Ovis Tragelaphus,
Geoff., presented by the writer to the Society, and also adverting
to his endeavours to obtain the animal, which, from the description
of it given by the Arabs of the Desert, Mr. Willshire conceives

must be the Antilope Leucoryx described by Pennant.

The exhibition was resumed of the new species of Shells contained

in Mr. Cuming's collection. Those brought on the present evening
under the notice of the Society, completed the genera Venus and Cy-
therea, which had been commenced at the Meeting on February 24.

The Shells now exhibited were accompanied by characters by Mr.

Broderip and Mr. G. B. Sowerby, which are given in the ' Proceed-

ings', under the following names :

Venus tricolor, histrionica, fusco-lineata, Chilensis, lenticularis, as-

perrima, costellata, opaca, variabilis, discors, Cypria (a near relation

to the Linnaean Venus Paphia), crenifera, leucodon, Californiensis ,

compta, ornatissima, Mactracea, pulicaria, obscura.

Cytherea lubrica, alternata, tortuosa, affinis (may be a variety of

Cyth. tortuosa), Dione, varr. (3, y, vulnerata, planulata var. suffusa,

argentina, pannosa, pallescens, inconspicua, modesta, pectinata (var.

immaculata).

Specimens were exhibited of numerous Thrushes, chiefly inhabit-

ants of the Himalayan Mountains and of India; and Mr. Gould, at

the request of the Chairman, brought them under the notice of the

Meeting, principally with the view of indicating those of the former

district as constituting a new form in the family Merulidce, Vig., for

which he proposed the generic name
Ianthocincla.

Rostrum fere ut in Cinclosomate et Turdo sed magis robustum :

mandibula superiore ad basin setigera.
Nares basales, ovales, apertae.
Alee breves, concavae, rotundatae; remigibus 6ta 7maque longiori-

bus, omnibus mollibus.

Cauda subelongata, concava, rotundata; rectricibus mollibus.

Tarsi elongati, robusti.

Hallux digitum medium longitudine subaequans, ungue forli sub-

aequali munitus.

Typus genericus. Cinclosoma ocellatum, Vig.
Montium Hhnalayce Incolce.

The chief distinguishing characteristics of the genus Ianthocincla

are the comparative length of the tarsus
;
the length of the hinder

toe, and the great length of the claw by which it is terminated; the

roundness, concavity, softness, and yielding character of the wings
and tail

;
and the peculiar fullness, lightness, and downiness of the

whole of the plumage, and particularly of that of the back and rump.
The downy nature of the covering is alluded to in the generic name.
The following six species may be referred to it, viz.

Ianthocincla ocellata (Cinclosoma ocellatum, Vig.), variegata

(Cinclos. variegatum, Vig.), erythrocephala (Cinclos. erythroce-

phalum, Vig.) ; and the following new species : Ianth. squamata,

ehrysoptera, rufogularis.
2 G2
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April 14.—Mr. Gould, at the request of the Chairman, exhibited,

from the collection of the President, the Earl of Derby, a specimen
of a species of Toucan, which he regarded as hitherto undescribed.

It belongs to the same group with the other grooved-billed Toucans,

and is consequently referrible to the genus recently proposed by
Mr. Gould under the name of Aulacorhynchus . He pointed out the

characters which distinguish it from the other species of the genus,
and proposed for it the name of Aulacorhynchus Derbianus.

Mr. Gould remarked that the colouring of the extremities of the

tail-feathers would alone suffice to distinguish from each other the

four species at present known in this genus. In Aul. sulcatus the

tips of the tail-feathers are not marked by any peculiar colour : in

Aul. Derbianus, the two, and in Aul. hamatopygus, the four, inter-

mediate tail-feathers are tipped with brown : while in Aul. prasinus
the whole of the tail-feathers are tipped with brownish red.

The exhibition was resumed of the hitherto undescribed Shells

contained in the collection of Mr. Cuming. Those brought at the

present Meeting under the notice of the Society were accompanied

by characters by Mr. G. B. Sowerby. They consisted of the fol-

lowing species and varieties of the

Genus Monoceros. Mon. imbricatum, var. ; crassilabrum, var.

album ; costatum ; cymatum, Sow. ; acuminatum (may be only a va-

riety ofMon. imbricatum) ; Globulus ; punctulatum ; unicarinatum ; and
citrinum.

Specimens were exhibited of the following Hymenopterous Insects,

partly from the collection of the Rev. F. W. Hope, and partly from
that of Mr. Westwood. They were accompanied by characters by
Mr. Westwood, which are given in the 'Proceedings'.

Plagiocera apicalis, n. s. ; Prionopelma viridis, n. g. ; Fosnus

australis, n. s. ; Thoracantha flabellata, n. s. ; Campylonyx Am-

puliciformis, n. g. ; Trigonalys melanoleuca, n. g.; Diamma bicolor,

n. g. ; Meria Klugii, n. s., Spinola, n. s., Millefolii, rufiventris, La-

treillii, and dimidiata.

We have indicated in this list the new genera and species ; on the

former Mr. Westwood makes the following observations.

Genus Prionopelma (Fam. Chalcididce). Genus Callimomem (ovi-

ductu elongato) cum Eupelmo (pedibus intermediis) conjungens.
Genus Phlebopenes, Perty (Del. An. Art. Bras., 3.), cum Callimomi

forte conjungendum.
Genus Campylonyx (Fam. Proctotrupidci) . A genere Gonatopo

differt thorace continuo et alato, ab Anteone thoracis et antennarum
structura.

Genus Trigonalys. Genus anomalum familiae dubiae. Caput et

antennae Lyda, abdomen Mutillcc. Alarum nervi fere ut in Myrmosd
dispositi.

Genus Diamma (Fam. Mutillida:). Genus Myrmecodi affine.

The following Notes, extracted by Sir Robert Heron, Bart., from
his Journal, were read.

1814.—For a good many years I have attended to the habits of

Pea/owl, and for the last eleven have written down my observations.
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I find the individuals to differ as much in temper as human beings :

some are willing to take care of the young ones of others, whilst
some have pursued and killed them, and this whether they had a
brood of their own or not. Some cocks have assisted in the care of

young ones, whilst others have attacked them. An early hen fre-

quently has a brood herself the next year. Age makes no difference

in the number of the brood. I have had six from a hen a year old,
and one from an old hen. The hens have frequently a great pre-
ference to a particular peacock. They were all so fond of an old pied
cock, that one year, when he was confined in view, they were con-

stantly assembled close to the trellice walls of his prison, and would
not suffer a japanned peacock to touch them. On his being let out in

the autumn, the oldest of the hens instantly courted him, and ob-

tained proofs of his love in my presence. The next year he was shut

up in a stable, and the hens then all courted his rival ; for the ad-

vances in these birds are always made by the female.

The japanned breed are, I believe, a variety originating in En-

gland. In Lord Brownlow's numerous breed of common, white, and

pied, the japanned suddenly, in my memory, appeared amongst them.
The same thing happened in Sir J. Trevelyan's flock of entirely the
common sort ; also in a breed of common and pied given by Lady
Chatham to Mr. Thoroton : and in both cases to the extinction of

the previously existing breed.

1821-2.—A black Poland cock, belonging to my friend and neigh-
bour Mr. Kendall of Barnsley, was seized last winter, near the house,

by a fox, but his screams being heard by the servants, he was res-

cued, desperately wounded, with the loss of half his feathers. In time
the remainder of his feathers came off, and he is now become per-

fectly white. This seems to have some relation to the human hair

becoming white at once from fear.

1827.—Mr.Reid, nearYork, has two WaterTortoises, brought over
from the siege of Belleisle, which commenced in 1761 : one of them,

having wandered, was missing for sixteen years, when it was found
oh cleaning out another pond. They are both alive, and very tame.

1833, April 20.—This morning I found a large white Gold-fish

in great distress. A large male toad had fastened itself upon the
head and shoulders of the fish. On removing the toad, the fish swam
away, apparently unhurt.

Colonel Sykes read a paper
" On the Quails and Hemipodii of

India," which he illustrated by the exhibition of a very extensive

series of those Birds, belonging partly to his own collection, which
was made in Dukhun, and partly to that of the Society, which has
been enriched by specimens from various Indian localities.

The author prefaces his descriptions of the species by some ge-
neral observations on generic distinctions and characters, and illus-

trates his remarks by commenting on some of the genera and species

constituting the genus Tetrao of Linnaeus and his followers. He
shows that the form of beak alone is inadequate as a mark of ge-
neric distinction, and that the form, and number, and size of the

toes and nails, are not always of themselves to be regarded as suffi-
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cient for generic characters. Passing to the characters deriveable

from the combined consideration of the beak and feet, on which

Brisson's system was founded, he remarks on some incongruous
associations which were thereby occasioned. Size, the most conve-

nient mode (in his estimation) of distinguishing the Quails from the

Partridges, cannot, he remarks, be admissible as affording adequate

grounds for generic distinction. Habits, also, present many diffi-

culties in denning associations into genera ; those assigned by au-

thors to an entire group belonging frequently to only one or a few
of the species included in it, while in some cases, such as that of

the common Quail, the habits differ in different localities ; that bird

being in Europe migratory, while in India (and probably in China

also) it is stationary : its solitary habits, except at a particular sea-

son, are preserved in India, but its evident congener, the Cot. tex-

tilis, is never flushed without a second being found within a few

paces. Plumage, although in many genera there is an evident ten-

dency to assume a particular livery, is evidently unsuitable for ge-
neral adoption as affording adequate grounds for generic distinction,

however useful it may be in the discrimination of species.
After passing in rapid review the genera adopted by M. Tem-

minck in the family of Tetraonidce, and offering brief remarks on the

validity of the several groups, Colonel Sykes proceeds to state that

having felt himself disappointed in his attempts to form a just and

precise estimate of generic differences from external characters only,
he sought in internal organization, in the form of the tongue, and in

the colour of the irides for additional guides and evidences of affini-

ties or dissimilarities. As regards the former of these, he turned his

attention principally to the stomach, the cceca, the proportional length
of the cceca to the intestine, and the proportional length of the in-

testine to the body. Notes of these several particulars, as observed

by him in India in nearly two hundred species of animals, are now
in his possession ; from which he extracts and arranges in a tabular

form such as relate to the Quails and Hemipodii, and, by way of

further illustration, such also as relate to some species of Perdix,

Francolinus, Columba, and Pterocles.

Colonel Sykes then describes in detail the following species, ac-

companying his descriptions by observations on their habits, and on
such other points connected with them as appear to him to be in-

teresting.
Genus Coturnix.

1 . Coturnix dactylisonans, Mey.
2. Coturnix textilis, Temm.
3. Coturnix erythrorhyncha, Sykes, in Proc. Comm. Sci. Zool.

Soc, Part II. p. 153.—(Perdix, Mey.)
4. Coturnix Argoondah, Sykes, Ibid.—(Perdix, Mey.)
5. Coturnix Pentah, Sykes, Ibid.—(Perdix, Mey.)

Genus Hemipodius.
6. Hemipodius pugnax, Temm.
7. Hemipodius Taigoor, Sykes, Ibid., p. 155.

8. Hemipodius Dussumier, Temm.
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XXVII. Intelligence and Miscellatieous Articles,

EXPLANATORY FACTS. BY MR. STURGEON, LECTURER ON EX-
PERIMENTAL PHILOSOPHY AT THE HONOURABLE EAST INDIA
company's ACADEMY, ADDISCOMBE.

PERHAPS
a more disagreeable task could hardly fall to the lot

of any individual than that of having to rescue from the un-
warrantable attack of another, that which is justly and honestly his

own right. And it is more particularly so, when the claim is either

of a literary or a scientific character, where credit alone is but too

generally the humble reward of much industry, anxiety, expendi-
ture of money, time, &c.

I am, at present, however, placed in that unpleasant situation,

and have no means so likely for redress as that of placing a few
facts before the scientific part of the readers of the Philosophical

Magazine.
By referring to the Number for November last, it will be seen

that I had, some time previously, succeeded in producing electro-

dynamic phenomena, of various classes, by giving to magnetically
excited electric currents one uniform direction through the ter-

minal conducting wires, by means of a certain contrivance which

may very properly be called the Unio- directive Discharger; because
it has the power of uniting, and discharging, in any one direction

those currents which, in consequence of the mode of excitation,
are originally urged, alternately, in directions opposite to each
other.

Without some arrangement for this purpose, every magnetic
electrometer in which coils of wire form the original source, would
have remained comparatively useless ; and those phenomena, the

most interesting in electro-dynamics, could never have been pro-
duced by the opposing currents, however powerful, rushing from
these copious sources of electric action.

To exhibit the spark, heat wires, or to produce the shock, it

matters not in which direction the current flows, nor whether it re-

ciprocates, or proceeds in one uniform direction.

Electro-magnetic phaenomena may also be exhibited by recipro-

cating currents, or even by opposing currents, provided the force

in one direction sufficiently predominates over that in the other.

But in the production of chemical decomposition, with exact polar

arrangement of the liberated constituents, it requires that the elec-

tric currents be not of a reciprocating character.

It is, moreover, a particular object of the experimenter, in every
electro-dynamic process, to avail himself of as much as possible of

excited electric force ; and also to prevent, as far as he can, the

existence of any counteraction whatever.

Now, in well-constructed magnetic electrometers, the recipro-

cating currents are nearly of equal force, and the predominancy, if

any there be, can never be calculated on as a disposable force,
either as regards degree or direction.
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Besides, it would be exceedingly unscientific, in cases where

power is wanting, to employ a part only, when the whole is avail-

able
j or, as in the present instance, to employ the difference only,

instead of the sum of the reciprocating electric forces.

Hence the obvious advantage of the unio- directive discharger,
which places the whole of the excited force at the disposal of the

experimenter, and gives to the magnetic electrometer a degree of

importance which it could never have possessed without it.

Now, it appears by a paper in the Phil. Mag. for March last, that

my friend Mr. Watkins had become somewhat alarmed by the publi-
cation of my experiments which were made at the Adelaide Exhi-

bition Rooms, thinking, no doubt, that it was an encroachment on

some claims which, he imagined, were due to himself and Mr. Sax-

ton.

I was well aware, from the best sources of information, that no

apparatus for collecting and giving a proper direction to the excited

currents, had ever been applied to the magnet in the Adelaide

Rooms previously to my employing it on the evening of the 28th of

August, 1834-. I had also the satisfaction of ascertaining from Mr.

Maugham, chemical lecturer, who so kindly assisted me, and also

from the assistant present on that occasion, that no results like

those produced by my experiments had ever been known amongst
them. And it is singularly fortunate, for the cause of truth, that

even to this day no apparatus in the capacity of an unio-directive

discharger has ever been attached to that splendid magnetic elec-

trometer, with the solitary exception of that humble substitute which

I employed on that occasion.

Indeed, the claims of Mr. Watkins have, from the first reading
of his paper, appeared to me, to be of that futile description which,
in his ardour to excel, he has himself eventually shown them
to be.

The Phil. Mag. for the present month shows very clearly that

Mr. Watkins has not made even the slightest alteration, conse-

quently no improvement, in the original apparatus !
"
Hence,"

says that gentleman,
M we have in every slow revolution two actions

and two reactions; one of these actions, it is true, tends to the same
direction as one of the reactions ; but still we have two directions

of the current, and these two are antagonizing, therefore we have

no TituE polar decomposition," &c. (p. 111.)

My only business, at present, with this curious passage, is that

of directing the reader's attention to one unsophisticated fact ; and

no words, I imagine, could express more clearly than these do, that

Mr. Watkins has never yet accomplished
" true polar decompo-

sition
"
by magnetic electricity ; nor is it possible to keep separate

the liberated constituents of any compound, by the form of appa-
ratus which he appears to have employed.
The results of all such experiments as those Mr. Watkins claims

must ever be fortuitous, as it would be impossible to predict the

direction in which the predominating force, by any new machine,
would be exerted.
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Very different indeed are the results from the unio- directive

discharger. Electro-dynamic phenomena, by this apparatus, are

exhibited from revolving coils, either with or without a ferruginous
nucleus or armature, with the same promptitude, uniformity, and

precision as by any other source hitherto placed in the hands of the

philosopher.
The experimenter also, by this means, may safely confide in his

predictions, and vary his exhibitions in any way he pleases, as far

as the energy of the currents will permit. He is thus relieved from
all those corroding apprehensions and mortifying disappointments,
which must ever molest his efforts, agonize his feelings, and chill

the ardour of his inquiries, whilst operating with an apparatus over

the powers of which he has not the slightest control.

That these facts might appear unfettered and without disguise,
I have rigidly abstained from touching on any of the assailable

points which are distinguishable in Mr. Watkins's last paper, with

the exception of those which appeared absolutely necessary for

placing in a proper light the obvious distinction of our claims.

The following particulars may possibly be interesting to those

engaged in magnetic electricity.
I produce electric shocks, sparks, steady deflections of the

needle, electro-magnetic rotations, &c, and chemical decomposi-
tion with exact polar arrangement of the liberated constituents, by
the following forms of magnetic electrometers :

1. By revolving coils of copper wire between the poles of either

a horse-shoe or a compound bar magnet, so as that the wire may
strike, at right angles, the most formidable group of magnetic lines,

as shown in my theory of magnetic electricity. (See Lond. and
Edinb. Phil. Mag., vol. i.p. 31.)
With the exception of my revolving discs, described in the Phil.

Mag. for April 1832
(
Phil. Mag. and Annals, N.S., vol. xi. p. 270.),

this is the oldest of my magnetic electrometers. But for want of
a sufficiently powerful magnet it was a long time before I had much
satisfaction from it. 1 have more recently been better provided,
and I find that it acts well; and appears to me to be better ciilcu-

lated for some points of inquiry than any other form I have yet seen.

2. By revolving coils of wire (having an iron axis or armature) in

front of the poles of a horse- shoe magnet. My first revolving arma-
ture was simply a straight piece of iron carrying a coil of wire,
and revolving in a horizontal plane above the poles of a vertical

electro-magnet. The idea of this form occurred whilst Mr.Watkins
was describing to me the well-known apparatus of M. Pixii, an
account of which had reached him a short time before. With this

form I never did anything more than produce a feeble spark .

In the autumn of 1833, I first saw, in its present state, the

splendid apparatus in the Adelaide Exhibition Rooms, made by
Mr. Saxton. This modification of M. Pixii's electrometer far ex-

ceeding in power my puny arrangement, I have, from that time,

employed bent armature and two coils in the manner of Mr. Sax-
ton.

Third Series. Vol. 7. No. 39. Sept. 1835. 2 H
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3. Bent armature and coils similar to No. 2. The magnet ver-

tical, and the revolving axis carrying the armature and coils at right

angles to the plane of the magnet.
4. Similar to No. 3, with the exception of a second piece of

armature, with its coils, revolving on the same axis on the opposite
side of the magnet. The greatest power is obtained when the pieces
of armature are placed at right angles to each other.

5. By fixed coils on the two branches of a horse-shoe magnet,
and a short thick piece of soft iron revolving in front of the poles.
This is a very neat form.

6. By four cylinders of soft iron, with their coils, permanently
fixed to the poles of the magnet, one on each side of each pole.
The excitation is carried on by a revolving piece, as in No. 5.

My unio*directive discharger, which can be applied to any of the

above forms, is by far the most happy contrivance I have yet hit

upon in this class of apparatus. It consists principally of four or

more semicylindric pieces, properly attached to a revolving spindle.
The mercury, which has hitherto held so distinguished and im-

portant a situation in the discharging part of magnetic electro-

meters, but which is a complete nuisance to the operator, I have, in

most processes, entirely dismissed, by the introduction of my newest

forms of discharger.
Artillery Place, Woolwich, Aug. 10, 1835.

ON A METHOD OF ASCERTAINING, APPROXIMATELY, THE
RADII OF CURVATURE OF UNEQUALLY CONVEX LENSES. BY
N. S. HEINEKEN.

To the Editors ofthe Philosophical Magazine and Journal.

Gentlemen,
If the following simple practical method of ascertaining the radii

of curvature of convex lenses appears to you to be worth insertion

in the Philosophical Magazine, it is at your service.

I am, Gentlemen, yours, &c,
N. S. Heineken.

In order to ascertain the radii of the curvatures of crossed or

unequally convex lenses when great accuracy is not required, the

following simple practical method may be used, provided the radii

are not great : let the end of a piece of black or red sealing-wax be

a little softened by holding it near a candle ; breathe slightly upon
the lens, press the softened wax upon it, and let it remain until

cold. Upon removing the wax, it will be found, of course, to have
taken the form of the lens ; it will, in fact, have become a kind of
mirror f whose concavity will correspond with the convexity of the

surface of the lens. This mirror will be sufficiently brilliant to

form the image of a candle or the sun, by reflection, upon a piece
of card or white paper held before it. Now, the distance between
the centre of this mirror and the image thus formed will be equal
to half the radius of its curvature, and consequently to half the
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radius of the curvature of the lens in question. In like manner the

curvature of the other surface of the lens may be discovered. I have
found this method useful in ascertaining the radii of the surfaces

of lenses forming the eye piece of telescopes and microscopes, to

which, as they are of short foci, it is more particularly applicable.
I have mentioned sealing-wax, as being the material most easily ob-

tained for the experiment ; but I have foundfusible metal to be far

preferable. In employing this, however, there is some chance of

injuring the lens, in consequence of the greater degree of heat em-

ployed. The mode of using the metal (as in the French method of

forming medallions) is to melt it with as little heat as possible, and

pour it upon a piece of paper ; then, as soon as, in cooling, it begins
to get pasty at the edges, to stamp the lens upon it : a tolerably
brilliant mirror will be the result.

Will you allow me, as a postscript to this communication, to

make the following inquiries ? In the Edinburgh Philosophical
Journal for April 1823, it is stated that the late Sir William Her-
schel had composed a work on the subject of grinding and polish-

ing specula for telescopes, and that it was his intention to publish
it. Was his intention ever carried into effect ? If not, may the

scientific world still hope to possess the work of one so eminently qua-
lified to instruct others in a difficult, and, I believe, little understood
mechanical operation ? In connexion with the same subject, Sir

John F.W. Herschel mentions, in his letter from the Cape, contained
in 3'our Number for June, that he had taken out with him " a com-

plete polishing apparatus with the efficacy of which he was perfectly
satisfied." Now, as the ordinary process of polishing, and giving a
correctfigure to, the specula of telescopes is most tedious and un-

certain, can any of your correspondents furnish a description of so

valuable an apparatus, or could Sir John Herschel (when unoccu-

pied by more important engagements) be prevailed upon to make
known the construction of the engine to the public ?

Collumpton, April 18, 1835.

ARSENIC IN ENGLISH SULPHURIC ACID.

Vogel of Munchen infers from his experiments on sulphuric
acid:

1. That the Nordhausen acid, prepared from the sulphate of

iron, contains no arsenic ; the precipitate with sulphuretted hydro-

gen being pure sulphur.
2. Concentrated English sulphuric acid prepared in leaden

chambers contains arsenic, and the precipitate produced in it by a

current of sulphuretted hydrogen consists of sulphur and orpiment.
3. No precipitate of sulphur takes place, in consequence of a

current of sulphuretted hydrogen being passed through English

sulphuric acid, diluted with from four to six parts of water; the

precipitate consisting of an orange yellow powder, or orpiment.
4. Rectified English sulphuric acid contains no arsenic; this

substance remaining in the residue. The rectified acid diluted

with water is not rendered muddy by sulphuretted hydrogen. The
2H2
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German sulphuric acid diluted with water becomes white when
the latter gas is passed through it, as it always contains sul-

phurous acid.

5. The arsenic always exists in sulphuric acid in the form of ar-

senious acid, never as arsenic acid.

6. Concentrated boiling sulphuric acid can dissolve one third of

its weight of arsenious acid, of which the greater part separates on

cooling. The arsenious acid may be precipitated in a great measure
from the concentrated sulphuric acid when cooled, by absolute al-

cohol, although it is somewhat soluble in alcohol.

7. Lastly, it is absolutely necessary that in all preparations to be
used internally, rectified, or at least German sulphuric acid should
be employed.

— Thomsons Records of Science, July 1835.

APPEARANCE OF HALLEY's COMET.
Communications have appeared in the daily journals from our

correspondent the Rev. Dr. Hussey, and from Sir James South,
from which we derive the following particulars of the discovery of

Halley's Comet, in its present approach to the Sun, by those astro-

nomers.
The Rev. Dr. Hussey observed the Comet at the Rectory, Hayes,

Kent, on the mornings of Sunday and Monday, August 23 and

24, and gives for its approximate place JR 5h 42m 20% N. Decl.

23° 45' 20"; stating it to be very large, but the faintest object the

eye can distinguish, in an achromatic telescope of 6*5 inches aper-
ture; and comparing it, in another communication, to the finest

smoke.
Sir James South also observed the Comet at his Observatory at

Kensington, in the form of a round, well-defined, but extremely
faint nebulous body, perhaps 2 minutes of space in diameter, on

Sunday morning, August 23, at 1 hour 11 minutes sidereal time;
in about JR 5 hours 42 minutes 31 seconds ; and N. Decl. 23° 43'.

On Monday morning, August 24th, at 23 h 55m 47 s sidereal time,
its place was JR 5h 43m 18 s

, N. Decl. 23° 49' 43".
The place assigned to it in the Nautical Almanac, for August 23,

is JR 5" 42™ 56 s
, N. Decl. 24° 45'*3; so that, as Mr. Lubbock has

remarked, the agreement with calculation of its observed place is

as near as could have been hoped for.

It is stated in a foreign journal, that a letter had been received

from Prof. Encke, announcing that the Comet had been discovered

by M. Kunowski at Berlin on the 22nd of August.
In addition to MM. Damoiseau, Pontecoulant, and Rosenberger,

who have each gone through laborious calculations requisite to

predict the return of this Comet, Dr. Lehrman has also investi-

gated this question and arrives at very different conclusions. Ac-

cording to this mathematician the Comet will pass through Ursa

Minor, and the time of the perihelion passage which he assigns is

ten days later than that previously determined. Dr. Lehrman has

given his results in two recent numbers of the Astronomische
Nachrichten.
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CONGRES SCIENTIFIQUE.

The third meeting of the Congrfo Scientifiques is to be held at

Douay on the 6th inst. The following extract from a letter with

which we have been favoured by a friend, now in France, will give
our readers fuller information on the subject.

"Their first meeting, at Caen, appears to have been very similar in

its plan and objects to the meetings of the British Association for

the Advancement of Science. I have not seen the account of the

second meeting, which was held last year at Poitiers. M. Caumont

(who has taken a very active part in the formation of the Congres

Scientifiques of the French, and has indeed done for them what Mr.
W. V. Harcourt did for us,) expressed a very strong desire that the

English savans should meet them at Douay; and one of my objects
in writing is to request you to put a notice of the meeting in your
Journal for next month. It mil be commenced at noon, September
6th, in the Palais de la Cour Royale, Douay. I should be glad, if

you could give the information to any of the friends of science in

our country who might be likely to attend. Douay is only a very

easy day's journey from Calais.
"
Supposing that the French have, as we have, a permanent

council, or any permanent officers, we and they may assist each

other in the following particulars. That the members or officers

of the one Association should give information to those of the other,
of the time and place of the meetings. That the Secretaries should

assist each other by inserting advertisements, &c, in the journals,

newspapers, or other publications, notifying the time and place of

meeting, and any other circumstances. That the two Associations

should exchange their annual Reports or other publications, each

disposing of the copies of the other's publications to the best ad-

vantage, or giving advice as to the public libraries, institutions, or

journals and reviews, to which they should be sent. Lastly, that

they should communicate together on any scientific researches, which
it is their object to pursue, such as those relative to meteorology,
the tides, &c."

DUBLIN MEETING OF THE BRITISH ASSOCIATION FOR THE
ADVANCEMENT OF SCIENCE.

The Fifth Meeting of the British Association, which was held
in Dublin during the last month, has afforded abundant grati-
fication to those who were able to attend, and will, we are fully per-
suaded, in various modes materially promote the great object of the
Institution—the advancement of science.

Details ofthe kind attention and cordial and munificent hospitality
of our Irish friends towards those who were assembled in Dublin,
and of various matters which may be considered as accessories to

such a meeting, have been given in the daily and weekly papers.
The appropriate province of our journal will be to record a more
full and exact account of the proceedings of the Association than

hasty reports can supply ; and this we hope to do next month to

the satisfaction of our readers, as in conformity with a resolution of
the Association the official reportsof the Sections are to be furnished
to us and to our contemporaries by the Secretaries.
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SUCCINIC ACID AND ITS COMBINATIONS.

M. F. Darcet read to the Academy of Sciences an Essay on the

above subjects.
MM. Liebig and Wohler had ascertained by analysis that suc-

cinic acid contained only half an atom of water, and that this

proportion appeared indispensable. This difference from organic
acids, such as lactic acid, which are similar in other respects, was de-

serving of being carefully verified; and for this purpose M. Darcet
undertook the requisite experiments. He observes that common
succinic acid loses a definite quantity of water by sublimation ; but
this quantity becomes irregular when it has been rapidly distilled

once or twice, and it loses more, according to the number of di-

stillations to which it is subjected, so that it may be obtained in an

anhydrous state.

The distillation carried on with a substance having great affinity
for water, such as phosphoric acid, is much more rapidly effected

and less of it is decomposed.
Succinic acid is soluble in water, and much more so in hot than

in cold water
j
and thus its solutions readily crystallize on cool-

ing : it is soluble in alcohol, but scarcely so in aether. When it is

extremely pure, it fuses at 356° Fahrenheit
;

at about 284° it loses

half an atom of water, and furnishes an acid that contains only
half an atom, which crystallizes in fine needles : its boiling point
is 4:55°. Its composition is, when anhydrous,

Carbon 41-15 or O 306

Hydrogen 5*49 H 6 37*5

Oxygen 5336 O 400

100- 743-5

Succinate of silver, obtained by double decomposition, as by pour-

ing neutral nitrate of silver into neutral succinate of ammonia,
both heated to 140° Fahrenheit, was found to be composed of

Succinic acid 30-39
Oxide of silver 69-61

100-

It is consequently composed of an atom of anhydrous succinic

acid, and an atom of oxide of silver: its atomic weight is = 2082-6.

When submitted for a long time to a heat of from 234° to 252°

Fahrenheit, common succinic acid undergoes a remarkable change;
there are gradually formed in the neck of the retort perfectly white

and fine slender needles, whilst half an atom of water is lost by theacid.

On distilling together 16 parts of succinic acid, 20 parts of alcohol,
and 5 of concentrated muriatic acid, and cohobating the liquor
four or five times, there is obtained in the retort a yellowish liquid
of an oleaginous consistence, composed of alcohol, water, succinic

acid, muriatic acid, and succinic aether: on the addition of water,
small drops of an oily liquid are precipitated; theyareof a dark-brown

colour, and soon unite at the bottom of the vessel. This is impure
succinic aether: in order to render it perfectly pure, it is sufficient

to wash it several times with cold water, and to heat it, until its
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boiling point is constant, and then to distil it from oxide of lead
j

by these means a limpid colourless liquid of a sharp and burning
taste is obtained, and a smell which resembles that of benzoic

aether. It burns with a yellow flame, is oily to the touch, boils at

317° Fahrenheit, and its specific gravity is 1-036.

This substance analyzed by oxide of copper gave
Carbon 56-66 = C 16

Hydrogen 7-95 = H*
Oxygen 36-39 = O*

101- = C ,6 H« 4 4

This aether when treated with potash yields alcohol ; when sub-

mitted to the action of chlorine, succinic aether is decomposed ;

in diffused light the reaction goes on very slowly, but solar light

immediately determines it. The chlorine disappears, and is re-

placed by muriatic acid : there are very soon deposited upon the

sides of the bottle numerous crystals of succinic acid, mixed with

a viscid yellow matter.

Ammoniacal gas has no action upon it ; but when shaken with

liquid ammonia, the succinic acid soon disappears, and after some
hours a white crystalline matter is precipitated, which appears to

have some analogy with oxamithon.
The density of the vapour of succinic aether is 622; calculated

according to its formula, we have
16 volumes vapour of carbon 6.75
14. hydrogen 0*96

4 - oxygen 4*4?1

12-12

The J2i2 = 6-06.

Succinamide. When ammoniacal gas is heated and made to act

upon succinic acid, a perfectly white substance is obtained ; not

possessing any of the properties of the acid, crystallizing with great
readiness in very regular rhombs, and more soluble in alcohol than
in water. When treated with potash at a high temperature it

loses its ammonia. When succinate of lime is submitted to heat, a

substance is obtained which M. Darcet calls succinone.—Journal de

Pharmacie, No. xl.

NEW LOCALITY OF PLENAKITE.

Plenakite has been found in very perfect crystals, accompanied
by quartz, in the brown iron ore of Framont. Its specific gravity
is 300. Hardness equal to that of topaz. It cleaves readily pa-
rallel to the faces of a rhombohedron of 116° 40', according to

M. Beirich. It has been analysed by Prof. G. Bischof of Bonn,
who finds that its composition is expressed by the formula

B e + 2 S u—Poggendorff's Annalen.
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XXVIII. On a new Method ofreducing Lunar Observations

for the Determination of the Longitude. By Charles
Rumker, Esq., F.R.A.S.*

To Lieut.- General Sir Thomas Macdougall Brisbane, K.C.B.,
F.B.S. L. $ E.9 F. Ast. S. 9 S?c.

Sir,
r
|

1HE lively interest which you took in the determination of
•' the longitude by lunars, and the success which attended

your observations, prompt me to propose to you the following
method of their reduction, which admits of greater accuracy
when either altitude is low. Already when I had the honour
of accompanying you on your passage to New South Wales, I

had an opportunity of remarking the necessity of a more cor-

rect allowance for the refraction of the lower object. This

subject has since been resumed by a celebrated astronomer,
whose method appears to me, however, not likely to be ge-

nerally adopted by seafaring men, requiring, moreover, a par-
ticular ephemeris, which becomes inapplicable under ordinary
circumstances, where the usual methods are sufficiently cor-

rect. I trust, therefore, that the following method, which re-

quires no other ephemeris than the Nautical Almanac, and

may, as circumstances require, be computed with more or less

precision, will be found of more practical utility.

The object of the present lines is the correction of the error

committed in the usual methods of clearing the apparent di-

stance between sun and moon by taking out the refractions

* Communicated by Sir T. M. Brisbane, K.C.B. &c.
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for their central altitudes, whereas it is the refraction of those

points of their limbs whereof the distance is actually measured

that should be used in the calculation. As introduction, it

may not be useless to remind, that the usual methods of

clearing the distance, which suppose the altitudes known by
observation, can be classed in direct and approximatory ones.

For as all the former methods are derived from the equation

existing between the sides of the two triangles formed by the

apparent zenith distance and apparent distance, and the true

zenith distance and true distance, and only differ by slight

variations in the manner of finding thence the true distance,

or side of the latter triangle opposite to the angle at the zenith

which is common to both triangles, thus all the latter methods

agree in the former or apparent triangle, the angles at the sun

and moon, and the sides adjacent thereto in two right-angled

triangles ; having for hypothenuses the corrections of the sun's

and moon's altitudes, these sides are the corresponding correc-

tions of the distance by a first approximation.
Let D designate the apparent distance of centres, S and M

the above angles at the sun and moon, g
—n the differences

between parallax and refraction or corrections of altitudes,

then is the true distance of centres = D + cosine S.(§
—

tt)

+ cosine M (§'
—

»') + « {g-^f + jS^ - Jf + +.
The moon's parallax being greater than her refraction, the

second correction becomes negative; and when one of the

angles is obtuse, its cosine takes the opposite sign. The fun-

damental formula of all approximatory methods is, therefore,

.. _. /sine h — sin H cos D\ , N
true distance = D + I -.

—
fj—.
—

fv
—

J (e— *)v cosin H sin D ' V5 '

/sin H— sin h cos D N , ;

+
( cosin a sin D )(*—> + +»

where g and it refer to that altitude h or H which stands first

and by itself in the parenthesis. Lions obtained by executing
the division,

D + (sin k secant H cosecant D— tang H cotang D) (g
—

n)

+ (sin H secant h cosecant D— tang h cotang D) (g
—

v),

_ ... /sin h — sin H cosin D\ , L

By calling I -,—u-.- n— 1 (v-*)" & v cosin H sin D ' V5 *

/ , sin h— sin H cos D\ , v(1-1+ •
—ft—i

—n— J (§-*)* cosin H sin D ' V5

/ 1-2 cosin £(D + H +£)sin£(D+H--#h
•

V cosin H. sin D t V"*' 9
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we obtain the one part of Mendoza y Rio's approximate
formula, to which the other is analogous.

By separating in Lions's method the moon's parallax from
the refraction, we obtain the thence proceeding correction of

, j- . ti T sm €'* »!*• sin O's alt.n , . .

the distance = nor. par. ^ —.—w— , which1
L tang Jf

sin D J

is identical in Elford's, Thomson's, and Lynn's tables, and is

found graphically by Kelly and Norie in his linear tables, and

by Thomson with his lunar scale ; and it is only the manner
of allowing for the refraction and sun's parallax wherein the

above authors differ, all of whom, however, with the exception
of Lynn, have erred in using in the calculation the apparent
altitude in lieu of the altitude corrected for refraction. On the

same account the usual tables giving the moon's correction

by inspection are erroneously computed. By approximate
methods are not to be understood methods that admit of less

accuracy, but such ones that approach the truth by a series

of which the last terms vanish, or, which answers the same

purpose, by successively substituting in the calculation terms
found by a former approximation. The approximative me-
thods have, particularly to seamen, that advantage above the

direct ones, that the trigonometrical calculation need only to be
executed to the nearest minute; and as the corrections of the

distance never can exceed those of the altitudes, and as their

amount, as well as sign, may nearly be estimated from the

places which the observed bodies occupy in the heavens,
essential errors may easily be avoided; alterations may be
made in the refraction and parallax without rendering it ne-

cessary to resume the calculation ; and, moreover, they afford

an easy mode of reducing this refraction to the points of the

limbs brought into contact when observing their distance, as

shall be shown by the following lines : we will designate by
D, the apparent distance of centres;
d9 the distance of the points of contact or observed distance

of limbs ;

H, the greater, h the less, apparent altitudes of centres ;

H', the greater, k' the less, apparent altitudes of the points
of contact ;

r, the semidiameter parallel to the horizon (augmented if

the moon's) of the upper body ;

g— 7T, the correction of the upper altitude;

g— 7r', the correction of the lesser altitude;

0, the true distance of the limbs, to which the equatorial ho-
rizontal semidiameters must be added to obtain the true di-

stance of the centres.

Let A be the distance of the middle of the apparent di-

stance of the centres, and A' the distance of the middle of the

2 I 2
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apparent distance of the limbs from the highest point in the

distance—or its prolongation, that is, from that point in a great
circle drawn through sun and moon, where the effects of pa-
rallax and refraction in distance is 0,—then is

tang A= tT^¥i?tL^ its and A'= \d+ r+ A-iD,b
tangi (H + h). tangi D * 2 '

whence we obtain the apparent altitudes of the points of con-

tact,
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XXIX. Observations relative to the Structure and Origin of
the Diamond, By Sir David Brewster, K.G.H. LL.D.
F.R.S. $c*

TN the year 1820 I communicated to the Royal Society of

•ft Edinburgh an account of a very singular fact relative to

the structure of the diamond, and I added to this communica-
tion some conjectures respecting the origin of this remarkable

gem. As these conjectures have been referred to by some late

and able writers on the diamond mines of India without suffi-

ciently separating the fact from the conjectures, and as I con-

sider the structure which I discovered around the cavities in

this mineral as a leading fact in the natural history of this

gem, I have been induced to re-examine it with care, and to

make a drawing of the phenomena which it presents.
In order to bring all the facts into one view, I shall make

no apology for quoting my original observations.
" Had the diamond not been placed at the head of the mi-

neral kingdom, from its unrivalled lustre and high value as an
ornamental gem, it would have attained the same distinction

from its great utility in the arts. Separated from all other

gems by its remarkable refractive power, and from all mineral

substances by its extreme hardness, its chemical composition,
and its locality in the crust of the earth, it has always been

regarded as an anomalous substance which set even specula-
tion at defiance.
" When Sir Isaac Newton compared the refractive power

of several bodies, he remarked that amber and the diamond
had a refractive power three times greater in respect of their

densities than several other substances, and he conjectured
that the diamond was probably an unctuous substance coagu-
lated. This relation between the inflammability of bodies and
their absolute refractive power I had an opportunity of con-

firming and extending by ascertaining that sulphur and phos-

phorus exceed even the diamond in absolute refractive power,
and that these three simple inflammable bodies stood at the

head of all other solid and fluid substances in their absolute

action upon light.
" In this arrangement, amber stood next to diamond ; and

as both these substances had a similar locality, and had also

carbon for their base, it became of some importance to dis-

cover that their general polarizing structure was the same.
The analogy, however, to which I wish to direct the attention

of the Society is founded on the existence of small portions of

* From the Transactions of the Geological Society, N.S., vol. iii.

p. 455. See Lond. and Edinb. Phil. Mug., vol. iii. p. 220.
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air within both substances, the expansive force of which has

communicated a polarizing structure to the parts in immediate

contact with the air. This structure is displayed in four sec-

tors of polarized light encircling the globule of air, and can

be produced artificially either in glass or in gelatinous masses

by a compressing force propagated circularly from a point. It

is obvious that such an effect cannot arise from any mode of

crystallization ; and if any proof of this were necessary, it

might be sufficient to state that I have never observed the

slightest trace of it in more than 200 mineral substances which
I have examined, nor in any of the artificial salts from aqueous
solutions. It can, therefore, arise only from the expansive
force exerted by the included air in the diamond and the am-

ber, when they were in such a soft state as to be susceptible
of compression from so small a force. That this compressible
state of the diamond could not arise from the action of heat

is manifest from the nature and recent formation of the soil in

which it is found; that it could not exist in a mass formed by
aqueous deposition is still more obvious; and hence we are

led to the conclusion rendered probable by other analogies,
that the diamond originates, like amber, from the consolida-

tion of, perhaps, vegetable matter, which gradually acquires a

crystalline form by the influence of time, and the slow action

of corpuscular forces.
" As the preceding results were obtained from flat dia-

monds, which did not seem to have been regularly crystallized,
I was anxious to detect the same structure in those which
had a regular crystalline form. With this view I examined
several of the diamonds in Mr. Allan's collection, and was
fortunate enough not only to detect in a perfect octohedrai

crystal the same structure which I had observed in the flat

specimens, but also an air-bubble of considerable size, which
had produced by its expansion the polarizing structure al-

ready described."

Since these observations were written, Dr. Voysey has
shown that the matrix of the diamonds produced in Southern
India is the sandstone breccia of the clayslate formation ; and

Captain Franklin has found that in Bundel Kund the rocky
matrix of the diamond is situated in sandstone which he ima-

gines to be the same as the new red sandstone of England,
that there is at least 400 feet of that rock below the lowest
diamond beds, and that there are strong indications of coal

underlying the whole mass. The following are Captain
Franklin's observations on the origin of this mineral:

" There is another circumstance to which I must advert,
but I do so with diffidence, and under a hope that it will be
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considered merely conjectural. Dr. Brewster supposes the

diamond to have originated like amber, perhaps from the con-
solidation of vegetable matter, and that it gradually acquired
its crystalline form by the influence of time, and the slow ac-

tion of corpuscular forces. The late Dr. Voysey adverted to

this opinion in his account of the diamond mines of Southern

India; and on the occasion of publishing an abstract of that

paper in his Journal of Science, Dr. Brewster observed that

he saw no reason to alter his opinion. Now, as the rock ma-
trix of the diamond of Panna appears, in some respects,

though not altogether, to resemble that of Banganpilli in

Southern India, there would seem to be little chance of any
conjecture being useful; still, however, as every opinion re-

garding the origin of this fine mineral is as yet theoretical, I

will not withhold what occurred to me on this subject, though
I again repeat that I offer it with great diffidence. The theory
of Sir James Hall on the consolidation of strata frequently
recurred to me when examining the sandstone in which the

diamond is found: I thought that I could discern much in

favour of it, and particularly in the gradual changes of its na-

ture from the lower to the upper strata. Now, if the principle
of this theory is admitted to be correct, and applicable uni-

versally, it follows of course that it must be applied here ; and
then it may be questioned, how the diamond was preserved
under that degree of heat which must have been necessary to

form its matrix the gritstone? In answer to this objection,
I suggest that the circumstance of calc spar occurring in trap
rocks is somewhat analogous; and if it is admitted that com-

pression under the weight of strata and a superincumbent
ocean had the effect of resisting the expansion of its carbonic

acid, and constraining it to continue in combination with lime,

might not the same principle be reasonably enough applied to

account for the preservation and detention of the elements of
the diamond in the gritstone ? And, again, should it be further

shown that crystals, such as those with which we are familiar

in nature, may be produced by slow cooling, or other pro-
cesses, according to the above theory, may we not look to it

also to account for the crystallization of the gem?
"This conjecture rests upon the truth or fallacy of Sir

James Hall's theory, or on a modification of it; and when
this theory is considered as the result of long and patient ex-

periment, and the high reputation of its author is taken into

account, it will require something more than limited observa-
tion or ordinary ability to answer its objections; my part,

however, is merely the suggestion of a traveller, and I there-
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fore conclude my paper by expressing a hope that this im-

portant mineral may meet with more able investigation."
This discovery of a new matrix of the diamond takes away

the foundations of the argument from which I concluded
¥ that the compressible state of the diamond could not arise

from heat," for it is possible that the rocky matrix in which it

was found had an igneous origin ; and Captain Franklin's

supposition that it might be fused under compression, is quite
conceivable.

But, though I admit the possibility of the diamond having
been in a state of igneous fusion, I consider it highly impro-
bable that it was so. In the laborious examination, which I

carried on for several years, of the cavities in topaz, quartz,

amethyst, chrysoberyl, &c, and in salts formed from aqueous
solutions, I had occasion to observe the condition of many
thousands of cavities, and in no one case, neither in crystals
which exist in rocks known to be of igneous origin, nor in

crystals artificially formed, have I been able to discover a

single cavity in which the expansible fluid which it contained

had compressed the surrounding mass, and communicated to

it the polarizing structure existing around the cavities in the

diamond.

Now, in glass which is known to have been in a soft state,

and in amber, which is generally allowed to be an indurated

gum, I have discovered cavities similar to those in the dia-

mond, and surrounded by the same polarizing structure; a

structure which could only be produced by a compressing
force emanating from these cavities.

As I am desirous that mineralogists should thoroughly un-

derstand the nature of this structure, I have made two draw-

ings of the diamond Laske which contains the cavities under

consideration.

Fig. 1.
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Fi<r. 2.

A

Fig. 1. represents the. diamond considerably magnified.
At a and b are seen two minute cavities, which appear per-

fectly black, as if they were filled with opake matter. This

blackness, however, arises from the high refraction which

takes place at the concave surfaces of the cavity, as may be

proved by the application of a microscope, which exhibits a

minute pencil of light transmitted through them. Fig. 2.

shows the four luminous sectors around each cavity, as ex-

hibited by the agency of polarized light. When a plate of

sulphate of lime which polarizes a blue tint of the second

order of colours in Newton's scale is placed across these sec-

tors, so as to have its axis coincident with the radii of two of

the luminous sectors opposite to each other, and perpendicu-
lar to the radii of the other two sectors, its blue tint of the

second order is depressed, by that which is polarized by the

sectors, to a red of the first order in the sectors whose radii

are coincident with the axis of the sulphate of lime, and raised

to a whitish yellow of the second order in the other two sec-

tors. Hence, it follows that the character of the polarization
in the sectors is negative, like that of calcareous spar, and that

it has been produced by a compressing force acting outwards
from the cavities.

I have, in my former paper, supposed that the compressing
force was the expansive power of air included in the cavity ;

but this, of course, is a conjecture, though it seems quite cer-

tain that it must have been a gaseous body. That it was not
a fluid is obvious, from there being no fluid in the cavities.

This was certainly the case in the cavities in amber and glass;
but it is possible that a fluid of very low refractive power may
exist in the diamond cavities without my being able to see it,

on account of the high refractive power of the gem. If this

should be the case, however, it will not be difficult to observe
it in larger cavities, if they should ever be discovered.
Third Series. Vol. 7. No. 40. Oct. 1835. 2 K
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The existence ofa compressed structure round the cavities

clearly proves that the diamond has been in a soft state; but
it may be shown, from various considerations, that this soft-

ness was not the softness produced by igneous fusion, and
that it is likely to have been the softness of a semi-indurated

gum. I have already stated that no such cavities exist in

minerals of igneous origin ; a fact which entitles us to separate
the diamond from that class of crystals; and it is equally

important to observe that its polarizing structure, which I

have studied with peculiar care in a great variety of specimens,
connects it closely with amber and indurated gum. From
such substances, indeed, it differs in having a distinct crystal-
line form ; but in the mineral resin called mellite we have an

equally distinct crystalline form, though there can be little

doubt, both from its composition and its locality, that it de-

rives its origin from the vegetable kingdom.

XXX. On the Ancient andModern Formation of Deltas in the

Persian Gulf by the Euphrates and Tigris, in answer to

Mr. Beke. By W. G. Carter, Esq.

[Continued from p. 202, and concluded.]

CINCE writing the foregoing remarks, I have seen Mr.^ Beke's paper on what is termed the geological evidence

of the advance of the land at the head of the Persian Gulf,
which commences by bringing again into notice the single

passage of the historical, in which Pliny, after mentioning three

different admeasurements from the gulf to Charax, a port

lying near the course by the Euphrates, to Babylon,
—the 1st,

and shortest, made in the time of Alexander the Great; the

2nd, and longer, furnished by Juba; and the 3rd, and longest,

being of Pliny's time,
—the historian, very remarkably, goes on

to account, as it seems, for these varying estimates by saying
that the silt of the rivers had made additions to the land*.

The peculiarity is, that in the preceding chapter he had given
measurements of the whole distance from the gulf past Charax

up to Babylon, which presented a totally different result.

For the first there, is the longest, and is also made in the timeof

Alexander, and the second is shorter, and yet also is furnished

by Juba; and the inference there is the very natural one, that

the account being thus discordant, he had not been able to

determine the distance f.

*
Pliny, Hist. Nat., lib. vi. cap. 27.

t Errata in former part, last Number:—p. 200, note,for" Bosra, 12 miles

below Khorna," read 42; p. 198, note,for
" 35 miles" read 37; and p. 199,

for have read has.
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I have before noticed, that to make the theory of the great
delta and its increase of 245 miles since 325 b. c, at all coin-

cide with the entire relation given by Pliny, we must admit
the extravagant hypothesis, that the rivers had since Pliny's
time separated, and then again united, and added a territory
of some 200 miles to its length; or if we are not to suppose
these mighty changes, but (dismissing the great delta to the

winds) an increase of 70 or 35 miles only is to be inferred

from the measurements to Charax, even that increase, so de-

duced, is negatived by the fact that these distances to Charax
would actually make many more miles of country at the head
of the gulf than are to be found there even at the present

day*. It is, then, manifest that no dependence can be placed
on them. It is the more evident that Pliny could have arrived

at no greater certainty in respect of them than of the further

distance on to Babylon, and that his inference from the for-

mer, that the rivers had added to the land, must, if indeed

authentic, be taken subject to all the uncertainty he complains
of in his data for the latter. This inference, however, with
the expression of great surprise which follows it that the tide

did not carry away what the rivers had brought down, is

again adduced as a highly important authority in the last

paper, and one is astonished at the amount of evidence which
this single expression is supposed to concentrate. We are
told that "

it proves more evidently, that the subject of the

growth of land at the mouths of rivers was entirely familiar

with the natural historian, who was a native of Verona,"
(which remains a question,)

" a city at a short distance only
from the shores of the Adriatic," (it is about 60 miles distant,)"

... and it further demonstrates that special attention had
been devoted by him to the particular changes at the head of
the Persian Gulf, since he pointedly contrasts what he conceives

ought to have been the effect of the tide there, with the conse-

quence of the absence of tides within the MediteiTanean"

Now, as Pliny appears in the questionable passage here re-

ferred to, to express much surprise that the tide did not carry

away whatever the rivers had deposited, in fact, that any ad-

* There is a strong mark in this locality, which I should before have
named. Pliny (lib. vi. cap. 28.) notices a place where once was the mouth of
theEuphrates, plainly pointing to that singular inlet of the sea at the south-
west of the Mesopotamian delta now called the Khore Abdallah, which
seems to have been one of its ancient branch streams (still, says Dr. Vin-

cent, called in the country its mouth,) now stopped up, at its head. Here,
then, is another of those nice points of identity which we are to ima-

gine the rivers in their vagrant transmutations to have accurately replaced
since he wrote.

2K 2



252 Mr. Carter on the Delta of the Persian Gulf,

vance had been made by the land upon the sea, the inquiry na-

turally arises, what
"
evidence," what " demonstration" did this

afford, on the principles of the reply, of Pliny's deep consi-

deration of the topic, seeing that he thus drew, on its theory,
a totally wrong conclusion? But passing that, we come to

the assertion that Pliny pointedly contrasts the effect of tide

in the Persian Gulf with that of the want ofit in the Mediter-
ranean. On this I have merely to observe, that neither in

the context of this passage, where from the terms employed
we ought to find it, nor I believe elsewhere, will Pliny be
found to have made any such remark, nor even any allusion

to the topic of this " pointed contrast". If it be intended only
as the construction put by the writer on the above passage
about the Persian Gulf, combined with the opinion that Pliny
was born so near the sea as the inland town of Verona, it

should, under favour, so have been given. As it is, it comes
with the authority and effect of the undoubted act of that

great author.

And then, rather unfavourably for this evidence of Pliny's

early familiarity with the rapid formations by the Po and

Adige, he has, in the former part of his work, spoken par-

ticularly of the Po, and the phenomena of its embouchure
in the Adriatic. He there tells us, that from the accessions

obtained by its waters, it runs over, and most perso?is say, thus

forms a triangular figure between the Alps and the sea, as the

Nile in Egypt makes what they call Delta*. Thus, so far

from stating that he had long been "entirely familiar" with

the locality, and had been watching these great alluvial

changes, he is quite silent on the topic, and as to the course

which the channels of the river here took, does not profess
even to have seen it, but observes simply,

" most persons

say so".

From the conjoint tenor of these two papers, I am not very
certain, however, what the amount of alluvial formation at the

head of the Persian Gulf may be, which is by this time con-

tended for. Indeed, we also seem to be thrown by the reply
into much the same perplexity which bewildered Pliny. In

the former paper we had a construction of Nearchus's esti-

* " His se Padus miscet, ac per hrec effunditur plerisque, ut in Egypto
Nilus, quod vocant Delta triquetram figuram inter Alpes ataue oram maris

facere proditus stad. duum M. circuitu." (Pliny, Hist. Nat., lib. iii. cap. 16.)

See the whole chapter on this topic. Whether we are to read with Dr. Hol-
land a space of 2000 paces, or with others 2000 stadia, is a point not ne-

cessary here to decide. It will, I presume, scarcely be said that Pliny, in

using the word Delta, did so in the modern geological sense of an area of
alluvial land. He simply thus describes the figure formed by the divided

streams of the river.
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mate which made the distance to Babylon 206 miles, and thus

the addition to the delta since Alexander the Great 245, com-
bined with the "

assuming a construction" (of the distance to

Charax)
" to be more correct," which, without all those me-

tamorphoses, would bring it to worse than nothing ; and now,
" if we attach no importance to Pliny's express reference to

the extraordinarily rapid growth of the land in the Persian

Gulf," we may, from the formation of new land within the

Adriatic, "at all events be permitted to calculate" this growth
in the Persian Gulf to be at least from 2 to 20 miles in 2000

years, that is, at the utmost, about 24 for the same period !

The whole geological evidence now offered, reduced to a

plainer form, amounts to little more than the latter inference.

Mr. Beke, however, supposes the claims of the Euphrates and

Tigris to a large delta to be stronger than that of the Italian

rivers, from the far greater extent of country through which
the former and their tributaries sweep. But any such rule

must, I apprehend, be received with very large qualifications.
In the instance cited, certainly the fact lies exactly the other

way. The great source of the silt of rivers is the high grounds,
from which the looser matters, set free by rivulets and other

causes, descend to the lowlands—the higher of course the

greater the quantity,
—and that again increased by the momen-

tum it gains in its headlong passage to the plains. But what
lowlands can be placed more favourably for an increase to

their level by such an agency, than those about the shallow

head of the almost tideless Adriatic, little removed from the

encl of a declivity from such a storehouse of detritus as the

Alps?
The source whence the evidence is taken, and the authority

adduced, is the able work of Mr. Lyell. But we are imme-

diately there taught the utter unfitness of the comparison.
" The Adriatic," (says Mr. Lyell,) "presents a great combina-
tion of circumstances favourable to the rapid formation of

deltas*;" and yet the 20 miles at Adria, the maximum of this

increase, is. in great measure attributable, not to geological
causes, but to mere human labour, for again we find " that since

the system of embankment became general, the rate of en-

croachment of the new land on the Adriatic is said to have been

greatly accelerated." M. Pronyf, whose investigations seem
to have led to this knowledge, says that in the 12th century,
before, by the same ordinary means, a passage had been

opened at the north bank of the Po, Adria was distant from
the sea but 9000 or 10,000 metres, in 1600 its distance was

*
Lyell's Geology, first edit., vol. i. p. 235.

f De la Beche's Geological Manual, third edit., p. 70.
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18,500, and now it is 32,000 or 33,000. In this way it has

more than tripled in four centuries : and this is the spot which
is to form a rule for that before us*.

Then, again, the Mesopotamian rivers bend their course

through a locality widely different from the Italian, the Eu-

phrates more particularly. It passes for 700 or 800 miles over

a level with much sandy desert, and carries its lingering stream

at a rate which will often glide over mud without disturbing itf,

* Going back to a much earlier period, we shall, perhaps, find still less

reason to view either Adria or Spina as any sure landmarks for these great
fluviatile encroachments. Strabo (lib. v. 214.), Livy (lib. v. cap. 33.), Justin,

(xx. 1.), and all the best authorities state, that the Adriatic took its name
from Adria. But the gulf bore that title at a period of from 500 to 600

years b.c, for Scylax mentions the sea of Adria, if not the city. The latter

was probably of a date very ancient even to him. Yet we find from Justin,
about seven centuries later, that it was still

" mari proxima". (Ibid.) The
unaided labours of the river had thus made no appreciable progress with
its delta, in a period probably very far more than that in which we have
seen that it has since tripled it. Ravenna, Strabo (ibid.) understood,
was built by the Thessalians in the marshes. SoZosimus (lib. v. C3p. 27). It

is supposed by Rubeus (Raven. Hist, incip.), Amati (Dissert. Rabic), and
other learned Italians, to be one of their settlements noticed by Halicar-

nassus(lib. i. cap. 16.) as made in this part long before theTrojan war. From
what Jornandes about a.d. 552 (De Reb. Get. Linden., p. 109,) adds to

his account from Dion, it seems to have been as little in the waters then,
as any visitor to the spot will now find it. Bernard Justinian (De Orig.
Urb. Venet., lib. i, cap. 6.), a learned Venetian of the 15th century, tells us it

was then more than three miles, about its present distance, from the sea,
and that the efforts of five Roman emperors had been employed to accom-

plish the filling up of its canals and marsh. The sea, except by the labours

of man, has surely been little intruded on here. Yet Butrium, a very an-

cient, and supposed by Cellarius, Spretus, Amati, and others to be also a

Thessalian, town, seems, from what Strabo says of it, to have been founded

by the people of Ravenna, yet in the time of Pliny (iii. 15.) it was " nee

procul a mari". Of Spina we hear much, Strabo stating Qaoi it was once
situated on the coast, but was then 90 stadia inland. But" (pxai (says Cel-

larius) dicunt homines non probunt documentis". Halicarnassus (i. 16.)

says only that a city was built at the Spinetic mouth of the Fadus. Taking
this to be Spina, he probably means no more than the site mentioned by
Scylax, who notices the distance across Italy/row sea to sea,from city to city,
and that the Greek city on the river was 20 stad. from the Adriatic. That
this was the original site of Spina seems far from improbable, and Clu-

verius, Vossius,Gronovius seem all to agree that it was the city, Scylax thus

notices. Filiasi, Amati, Frissi, and other Italian writers are much divided
about its site. Now, bearing in mind that Ravenna, Butrium, and Spina
were probably all of nearly the same high antiquity, and, with Adria, near
to each other, and more or less subject to the operation of the same causes
of change, and connecting with this, and with what we have learned from
M. Prony, the great extent of marshy debateable ground between land and
water formerly existing in this part, and which might be reckoned as

either, we may, perhaps, view the storied amount ofgeological change here
as much more imposing than the true.

f De la Beche, Geol. Manual, p. 112.
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making no large gatherings of buoyant matter to mingle with

its waters like the fertilizing Nile*, but whenever its current

is strong enough to lift earthy substances from its channel, it

rather takes up comminuted granite f, or other heavy debris,
which sinks when the impetus that upheld it fails J. If to

this we add, that in ancient times it became at length an ex-

tremely slender stream at its termination §, we may conclude
the Euphrates to have had, within the historic era, a very mo-
derate share in the uprearing ofany delta.

In this reference to Mr. LyelPs work for the aids of analogy
it was surely overlooked, that the whole joint delta formed by
the mighty rivers whose waters are set free at the mouths of
the Ganges and Burrampooter, is there said

||
to be of the

length of 200 miles only, yet
" so great is the quantity of mud

and sand poured by the Ganges into the sea, in the flood sea-

son, that the sea only recovers its transparency at the distance

of 60 miles from the coast, and even islands are formed in its

channel in a period far short of a man's life, many miles long;
some of the islands there rivalling in size the Isle of Wight."
What proportion of this 200 (or 220 miles) in any fair judge-
ment on the two localities, can we be required to add to the

50 miles of admitted delta at the head of the Persian Gulf?
But from the infinite varieties of level, soil and other local

causes operating to produce and transmit the matter abraded,
from the higher to the lower lands, over thousands of square
miles of country, it is manifest that no such criterion applies,
and I reluctantly turn from the plainer facts adduced in proof
of this theory being unfounded, to deal with topics in their

nature and application of a less determinate character.

I must, however, notice that "
it is beyond the scope of the

present paper to institute an inquiry into what may have
been the direction of the coast line, when the voyage of

Nearchus was undertaken." Yet it determines again that the

Euphrates and Tigris had once separate outlets, and proceeds
to a lengthened enumeration of investigations impliedly neces-

sary to the present discussionf . But it was surely forgotten,
that if not within the scope of that paper, both the inquiry
and the decision were within the scope of the last, for there

we find " the distance from Babylon to the sea, by following the

*
Pliny, Hist. Nat., lib. xviii. cap. 17-

t Col. Chesney's Evidence in Report.
j Buckingham's Travels in Mesopotamia, ch. ii.

$ Adrian, Exped. Alex., lib. vii.cap. 7«

|| Ly ell's Geology, p. 243.

1 In the last paper we read " of a portion of the Euphrates finding a

partial course through the less obstructed channels of the Tigris, and of
the consequently easier and more rapid victory," &c. But it is forgotten
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course of the Euphrates in that navigator's (Nearchus's) time,
was only 206^ miles, whilst in the present day it is as great
as about 400, it seems to me we have no alternative but to at-

tribute the difference between these two measurements to the

gain of the land upon the sea during the intervening period
of 2160 years." Surely 206\ miles from a town on anyroad
or river is plain enough. Nearchus then sailed on the gulf
up to about the present town of Simauvu, where he found

Diridotis, and about the present town of Duffas on the Ti-

gris*, Alexander the Great entered its mouths. We have
now merely to explain his sailing down the Euleus from Susa,
the navigation across the canal, and the localities of these nar-

rations. Though, indeed, our labours do not even termi-

nate here, for " the possibility has been hinted to Col. Ches-

ney, that the actual site of Babylon may be some 30 or 40
miles north-west of Hiliah," a discovery which would of

course require the shifting about and readjustment (if indeed
the matter has been thought of) of the historical correspond-
ing landmarks. But it is now, I believe, becoming evident,
that the incongruity of all this with ttje plain facts of history,
is beginning to be felt. Such a theory may appear feasible

enough while kept within a circle of eloquent generalities;
drawn thence for a closer view and application to circum-

stances, we find it not formed for the occasion.

Temple Chambers, July 22, 1835. W. G. Carter.

XXXI. Proposed Method for inferring the Dew-point from
the Indications of the Wet-bulb Hygrometer. By Henry
Hudson, M.D., M.R.LA.f

A S the expansion of air by heat is uniform, and equal to
-^*-

T^o tn °f *ts volume (at 32°) for each degree above that

temperature, the relative volumes at different temperatures

will (cceteris paribus) be proportional to 448 + O and, of

course, the relative densities will be inversely as 448+^ : hence

putting f for the elastic force of (or pressure on) air, and t'

for any temperature, we have density at 212° (under 30 pres-

sure): density at 212° under/' : : 30 \f
f

\ also density at 212°

that the channels of the Tigris are clearer on account of the greater ra-

pidity of their current down the declivity towards the Euphrates, whose
waters could not run in such channels without running up a slope. I have
before pointed out, that this declivity distinctly negatives the joint delta

of two long separated streams.
• See Col. Chesney's Map in Report.
f Communicated by the Author.
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under/
7

: density at t under/' : : 448 + / : 660 ;
v density un-

der 30 at 212° : density at t' under/' : : 448+7 x 30 : 660/'
: : 448 + / : 22/'.

Assuming now the atomic theory of volumes, the number
of particles will be the same in a given volume of air at 212°

under 30, and of vapour at 212° with same elasticity. Also
air at t under/

7 contains (in given volume) same number of

atoms as vapour formed at / with elasticity =/'. Hence the

relative densities of vapour at different temperatures will be

given by the above proportion, or, taking density of air at

212° under 30 as = 1, density of vapour at 212° under 30
= '625 (Despretz), therefore density of vapour at t

'625 x 22/' 13-75 x/ r
/ V \ , „ . .=

448+^ r 448+/ 1*0 tSlheme

tension of vapour at /)*.

Now, taking latent heat of vapour formed at 212° = 956

(Despretz), and considering the sum of the latent and ther-

mometric heat to be a constant quantity, we have the latent

heat of vapour at any other temperature / = 956 + 212 — /

= 1 168 — /. But the quantity of heat requisite for converting
into vapour all the moisture that can exist at the temperature
/ is found by compounding the ratios of the quantities of mois-
ture with the ratios of the latent heats at different tempera-
tures: thus,

Latent heat at 212° : latent heat at / : : 956 : 1168—/, and

quantity ofmoisture at 212° : quantity at / : : -625 :
-—€\

therefore, putting Q and Q' for the quantities ofheat requisite
to convert into vapour all the moisture that can exist (in a

given volume) at 212° andjit /, we have Q (at 212) : Q' (at

t)"056-
U68 -tx22f (K\

* This formula may be proved otherwise ; thus, putting D (or density
of vapour of saturation at t with elasticity =/'; D' for density of same
vapour heated to 2\2° and preserving same elasticity; and D" for density
of vapour at 212° under 30 pressure, we have

D : D' : : 660 : 448 + t

and D' : D": :/' : 30

v.D :D"::22/':448 + *and D =^^ .

My object in deducing it in the other manner is to show that the fact of
the "maximum tension of vapour being wholly independent of the pres-
sure, and dependent solely on the temperature," is a necessary conse-
quence of the above view of the atomic theory.

Third Series. Vol. 7. No. 10. Oct. 1835. 2 L
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Now, in the wet-bulb hygrometer, when liquid becomes

stationary, the temperature of wet ball gives the temperature
of vapour carried off, and also of the air which carries away
this moisture, otherwise the instrument could not remain sta-

tionary. Hence the heat lost by air in sinking from its pre-
vious temperature to that of wet ball, gives the latent heat of
the vapour formed. Now, as no increase of the velocity with
which air approaches ball makes any difference in the tem-

perature of hygrometer, I must conclude that the air thus
chilled in causing evaporation carries off all the vapour that

can exist in it at this reduced temperature ; and hence (if the

air be perfectly dry) that the depression of temperature of hy-
grometer gives the measure of the quantity of heat requisite
for the conversion " into vapour of all the moisture that can
exist in a given space at the temperature of the wet ball," or,

in fact, that, (in perfectly dry air at different temperatures,
the depressions of temperature of wet ball ought to be pro-

(\\6S-—t

x 22 /' \—————
)
for the tem-

perature of hygrometer in each case.

If air be not dry, of course hygrometer will be cooled less

in proportion to the previous dampness of air. Thus if hygro-
meter falls in dry air from t + V to t9 and in moist air from

t+ d to /
;
then V: V—d : : the moisture of saturation at t :

" the quantity of moisture existing in this air" or, in fact, to

the " moisture ofsaturation at the dew-point" Hence, if the

value (in degrees of the thermometer) of any one of the pro-

portional numbers representing the relative fall in dry air be

found, you can at once by proportion assign the depression
in dry air at any other temperature of the hygrometer ; and

consequently, from this, infer the dew-point from the differ-

ence of temperature of thermometer and wet ball by the pro-

portion V (the fall in dry air) : V— d (d being fall in moist

air) : : m'oisture of saturation at f (temperature of hygrome-
ter) : nV'oisture of saturation at dew-point. (See table at end.)

Suppose (for example) that, when hygrometer marks 61° in

dry air, thermometer stands at 122 0, 124 (V being = 51°124.
Hence since the thermometric value of Qf at 61° = 51° #

124,
all the numbers in fourth column of table (derived from

formula B) should be increased in the proportion of 25*933
: 51*124, in order that they should represent the number of
degrees that dry air should cause the hygrometer to fall at the

various temperatures of the latter. Now, suppose hygrometer
marks 61° in moist air, while thermometer marks 100°, we
have (by proportion) V: V — d, i.e. 51-124 : 39 : : 0146475
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(moisture of saturation at 61): '01117382 = density of va-

pour of saturation at 52 o,
408, the dew-point of the air in ques-

tion.

To inquire into what the actual values (in degrees of Fah-

renheit) may be of these proportional numbers (derived from
formula B) we may adopt three different courses. We may
calculate them, lmo, From assumptions as to the capacity of
air for heat, &c. &c. ; 2do, From actual observation of the

values of the numbers in the table (in degrees of the thermo-

meter) when dry air makes hygrometer stand at any tempera-
ture; 3tio, By conjoint observations of the thermometer, wet-

bulb, and dew-point of the air which has produced this re-

duction in temperature of hygrometer.
Thus, lmo, Suppose that De la Roche's estimate of capa-

city of air for heat is correct, or that capacity (by weight) of
water: capacity (by weight) of air : : 1000 : 267. Now, latent

heat of vapour of saturation at 212° = 956 ; hence it should
raise temperature of same weight of air 3580 o,5 (for 267 : 1000
:: 956: 3580*5). Hence also {vice versa) supposing capacity

of air 'not to vary with the temperature, the latent heat re-

quired by the "
vapour of saturation" at 212°, ought, in its va-

porization, to reduce temperature of dry air (in equal weights)

through 3580°*5 (down to 212°). But supposing air to carry
off its saturating quantity of moisture, the weight of air will

be to weight of vapour : : 1000 : 625 ; v the reduction of tem-

perature should be less in that proportion which would give

=
J 2237° for the actual reduction on these

1000 /

suppositions. I shall not, however, dwell further on this

method, nor the corrections it would require, as I place no
reliance on the truth of the requisite assumptions

#
.

2do. Since (B.) gives the quantities of heat which dry air

must lose when (in sinking to the temperature of hygrometer)
it has become saturated with moisture, it follows that if we
know the number of degrees through which this air falls at

any one temperature of hygrometer, we can find (by pro-

* If Dr. Apjohn's assumed data should be admitted, his formula cor-

rected would become

1J79-*
* 3^??? x /= weight of moisture of saturation (at /)

448+7x(-0223p+-3312)
of that number of cubic inches of air which in falling one degree vapourize
ene grain of water

;
therefore this weight in grains is the same as the num-

ber of degrees dry air must fall when hygrometer stands at this tempera-
ture in it, i. e. it is the number V in my formula, and (if correct) might be

used in the way I have pointed out to infer the dew-point.

2L2
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portion) what number of degrees dry air should fall at any
other temperature of the hygrometer on the supposition that

air in sinking a given number of degrees (at those different

temperatures) gives out the same quantity of heat in each

case,from a given volume. If this be not so, we must allow

for it in the manner to be hereafter mentioned. To try the

amount of effect of dry air at different temperatures on wet-

bulb hygrometer, I would propose to pass air (well dried by
muriate of lime) from a gasometer through a tube which could
be heated to different degrees at pleasure, and in the con-

tinuation of this tube (made ofglass) to suspend a thermome-
ter and wet-ball hygrometer, so as to be equally exposed to

current of air, and note the temperature of each (in a tabular

form) as the temperature of air varied. The current should

be rapid, and the source of heat large, so that temperature
should alter slowly. There should be various precautions

adopted, which I shall not dwell on here.

3tio. In order to ascertain the value (in degrees of Fahren-

heit) of the proportional numbers, we may evidently use the

formula " V : V — d : : moisture of saturation at tempera-
ture of hygrometer : moisture of saturation at dew-point," by
conjoint observations of both hygrometer and dew-point.
Thus, suppose (for example) that thermometer marks 100°

and hygrometer 61°, and dew-point found by observation

= 52 o,
408, then (by inverting former formula) we have

"moisture of saturation at 61°; moisture of saturation at

52°*408 : moisture of saturation at 61°:: (100-61) 39 : 51°*124
= V, the fall in dry air corresponding to temperature 61° of

hygrometer.

Having tried Daniel's hygrometer (with this view), I doubt
whether we can attain (through this or similar instru-

ments) a knowledge of the actual dew-point without being
liable to an error of, perhaps, a degree or more, at the ordi-

nary temperatures of the dew-point in these countries. It must
be evident from the very small differences of the saturating

weights of moisture (in a cubic foot of air) at the ordinary

temperatures of the dew-point, where the temperature alters

one degree, that the amount deposited in a short time can

hardly be perceptible to our senses. For instance, suppose
the point of saturation is 58° and that temperature is reduced
to 57°, the quantities of saturation (in a cubic foot) are 5*492

grains (at 58) and 5*345 grains (at 57), so that a cubicfoot of

air acting on a given surface, could not, under these circum-

stances, deposit 0*15 grains of moisture on that surface (al-

though 1° below its point of saturation). Now, unless the

surface be very small (in which case the time which a cubic
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foot of air requires to deposit its moisture by successive con-

tacts becomes considerably increased), I doubt if our senses

could appreciate such an amount of dew at all ;
and on the

supposition of a considerable time being necessary for the de-

position of a sensible amount of moisture (from air at 57°, the

point of saturation being 58°), the chances that the tempera-
ture will remain steadily even at 57° (long enough for us to

observe the process) are with such an instrument very slight.

Of course, the lower the dew-point, the greater the error from

this cause is likely to be. This mode of inquiring into the

value of the numbers (given by formula B.) has nevertheless

its advantages, as whenever the hygrometer stands at the

same point, observation of the dew-point gives us a new value

of V (the depression in dry air) at that temperature of hygro-
meter ; and by taking a mean of various values, and making al-

lowances for the probable amount of error in different cases,

we may approximate to the true value of V.

The best method of ascertaining the value of V on this

principle is obviously similar to that which I have pointed out

(p. 260.) for ascertaining V directly, and is much more easily

executed, as the thermometer and wet-ball need only be ex-

posed equally to a current of the atmospheric air (previously

heated), for in this case the mixture of the external air with

the heated air can produce no error, as they have the same

dew-point. The experiment would be best tried when the

atmosphere was perfectly damp (i.
e. when temperature of

thermometer and wet-ball were the same), as then the know-

ledge of the dew-point would be perfect. If not so, however,
the dew-point should be ascertained by Dalton's method,
and then expose thermometer and hygrometer to same air

heated, marking their cotemporaneous indications in a table.

Then calling t temperature of thermometer, and t' tempera-
ture ofhygrometer ;

also m' = moisture ofsaturation at t
1

, and
m" = moisture of saturation at /" (the dew-point), we have

V = t — t x —, r,
for the temperature of the hygrometer

m'— m" r " &

in each case*.

Now, supposing the atmospheric pressure to be = 30 at the

time, and to continue the same during the experiment, and

* We might, perhaps, use a method somewhat similar to the one alluded

to above for ascertaining the dew-point, viz. by directing a current of cold

air (equally) in thermometer and wet-bulb, and marking the exact tempe-
rature at which thermometer and hygrometer became of the same tem-

perature. This would probably, however, be of more difficult execution.

It may not be improper to state here, that I communicated the views
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that t" has been accurately ascertained, it would evidently fol-

low that the values of V thus found for different temperatures
of the hygrometer should be proportional to the numbers
I have given in the table (4th column), unless " a given vo-

lume of air of different temperatures under 30 pressure has
different capacities for heat." Hence this very desirable in-

formation may be obtained conjointly with the values of
V under that pressure. Also, if the same experiments be

repeated under a different atmospheric pressure (say 28), we
find the values of V for various temperatures of hygro-
meter ; and if variation of pressure (the temperature being
the same) makes a difference in the capacity of air* estimated by
volume^ we find the amount of that difference at the different

temperatures of the hygrometer, and of course obtain another

valuable addition to our knowledge. The latter point may also

be elucidated in the following manner, viz. by covering the

balls of a good differential thermometer with linen, and at

known temperatures (when pressure varies) wetting one of

the balls with some volatile liquid (spirits of turpentine, for

example,) whose evaporation will not cause sufficient cold f to

produce a deposition of dew (which might disturb the process

by the latent heat of the vapour deposited). We may thus as-

certain what effect change of density produces on the capa-

city of air estimated by volume, when the other circumstances

of the experiment are perfectly similar.—Experiments on the

depression of temperature produced by the evaporation of

this and other volatile liquids, may (I need hardly add) be

contained in this paper to my friend Dr. Apjohn two or three days after

he communicated his method to the Royal Irish Academy, and I have re-

cently had the pleasure to learn from him that he has employed both the

methods of experimenting on dry air, and on air of a known dew-point
(heated artificially), with the view of testing and establishing the correct-

ness of his own formula : this (of course), from the reasons mentioned, I am
convinced they cannot do ; but I look forward to his intention of publish-

ing his experimental results with much interest, as likely to elucidate the

entire subject.
*

I am inclined to think that change of atmospheric pressure will not

{cceteris paribus) affect the value of V. The expansions of all gases and va-

pours (of whatever density) at a given temperature are the same from equal
additions to that temperature, and this expansion or increased repulsive

forcefc caused, in each case, by the addition or communication of a certain

quantity of heat (as distinguished from temperature). The simplest cause,

therefore, that would account for the equality of expansion from equal

temperature, would be that equal additions of temperature were also equal
additions of heat in each case, or, in other words, that the capacities for

heat are equal in equal volumes. I need scarcely say, that I consider ex-

periments with sulphuric acid in a receiver (more or less exhausted) as

completely fallacious.

f jEther might be used with advantage if the air were very dry.
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resorted to with advantage in the manner already described

for ascertaining V by conjoint observations of hygrometer
and dew-point*. The principal recommendations to the me-
thod I have proposed are, 1st, that the assumed data (viz. the

law of dilatation of gases from heat, the latent heat of steam,
and the equality of me sum of the latent and thermometricheat
at different temperatures,) are all supported by concurrent ex-

perimental evidence with very trifling differences. 2nd, That
there are no calculations founded on disputed points (viz. the

capacity of air for heat, nor of vapour for heat, nor on the

changes of capacity of either air or vapour produced by
changes of temperature and pressure). 3rd, That the method
itself enables us to eliminate the effects arising from the prin-

cipal causes of uncertainty, and, in making the method more
accurate, furnishes valuable information on collateral subjects.

4?th, If at tolerably high temperatures (where V is large) we
should not be able to approximate (with certainty) within one
or two degrees of its real value, that the error that will ensue
in the determination of the dew-point at ordinary tempe-
ratures will be so small that it may be fairly disregarded.
I have given a table in which the 1st column represents the

temperatures of hygrometer, the 2nd column is Dalton's cor-

responding
" tension of vapour," the 3rd column gives the

relative densities of the vapour of saturation of a given volume
at those temperatures as derived from formula (A.). The
4th column gives the relative quantities of heat requisite to

vapourize the moisture of saturation at those different tem-

peratures derived from formula (B.) ; and in the 5th column
I have attempted to give the values of (V) the fall of hygro-
meter in dry air. In forming this I have taken 51°'124 as

the value of V at 61, that being the mean value deduced from
the five sets of experiments on conjoint observation of dew-

point and wet-bulb (at 61°) in the table attached to Dr. Ap-
john's paper. Of course, I do not mean to press its accuracy;
but a comparison of the observed dew-points with those cal-

culated from it at the other temperatures of hygrometer would
lead me to think it not to be very far from correct. If the

plan now proposed were to be adopted, it would be desirable
to interpolate the values (for at least each quarter of a degree)
in the various columns of the table.

March 16, 1835. Henry Hudson.

* We can thus ascertain by experiments, when temperature and pressure
are both alike, but the humidity of atmosphere different, what effect on
capacity of air, estimated by volume, may arise from this cause.
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P.S. Since the addition of the last page, as well as of
the note on page 259, it has occurred to me that the for-

mula V:V—di : moisture of saturation at hygrometer tem-

perature : moisture of saturation at dew-point, ought to be
altered to V: V— d: :f

!

(tension of vapour at hygrometer
temperature) :f

n
(tension of vapour at dew-point). The former

is true of a given volume of vapour cooled (with diminution
of elasticity) without alteration of density, as in the case of

vapour cooled in a tube hermetically sealed. The latter re-

fers to the case where a given volume of vapour (cooled) in-

creases in density (preserving the same elasticity), and is more

applicable to the actual state of the atmosphere. In this re-

spect, therefore, Dr. Apjohn's point of view was more correct.

And it would appear to me that our methods would in this

case be perfectly alike, the difference only consisting in Dr.

Apjohn's obtaining his value of V from theoretical views on
which I have no reliance. It would appear, however, that

Dr. Apjohn does not view the matter in this light, as he has

had the kindness recently to communicate to me the following

proportion as derived from his views, viz. If V be the de-

pression in dry, and d in moist air, f~ the elastic force of

vapour at stationary temperature of hygrometer in dry, and

ff in moist air, and f" the elastic force at dew-point of the

latter, then, he states that

instead of being, as J conceive it should be,

V:d::/':/'-/";
in fact, his proportion would make d greater than V. Of
course, the termsy and/*" should be substituted for m' and
m"

(i.
e. the tension of vapour at the different temperatures

for the density of vapour at the same temperatures,) the various

places where V or f (the temperature of dew-point) is to be
found by proportion in the preceding pages.

In concluding, I beg to state that I hope very soon to bring
forward experiments to prove that radiation can have no ef-

fect on the indications of the wet-bulb hygrometer, unless sur-

rounding bodies are of a different temperature from the at-

mosphere.
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XXXII. Experimental Investigation of a Formula for in-

ferring the Dew-point from the Indications of the Wet-bulb

Hygrometer. By James Apjohn, M.D., Professor of Che-

mistry in the Royal College of Surgeons, Ireland.*

A T the meeting of the Academy held in November last,
•*** I was permitted to read a short memoir f on the subject
of a formula, at which I had a considerable time previously
arrived, for inferring the dew-point from the indications of
the moist-bulb hygrometer. This formula was deduced alto-

gether from general considerations, and, though satisfied from
some hasty observations of my own that it represented facts

with considerable accuracy, I was not, at the time, in posses-
sion of evidence which could be considered as establishing

• • •
o

this important point in an unequivocal manner. The table

which is subjoined to my paper undoubtedly shows that,

within certain limits, my formula is in accordance with expe-
riment; but the observed depressions in the table are, generally

speaking, so small, that a formula in itself incorrect might, it

must be admitted, yield results which would deviate from the

observed dew-points, by quantities not exceeding the possible
errors of observation. Berzelius, for example, states (Traite
de Chimie, torn. viii. 6. 254?.) that from the experiments ofAu-

gust, Bohnenberger, and others, it appeared that the tempera-
ture of a thermometer, with moistened bulb, was an arithmetic

mean between that of the air and the dew-point ;
and this rule,

which would make /" = 2 t'— t, though utterly erroneous,
would apply to the table appended to my paper nearly as well

as the formula I have deduced. The validity, therefore, of

my method required to be more rigorously tested, and having
been for some time engaged in experimental researches insti-

tuted with this object, which have led to interesting, and to

me most satisfactory results, I am anxious to submit them with

as little delay as possible to the judgement of the Academy.
The equation which, as I believe, comprehends the theory

of the wet-bulb hygrometer is as follows :

f>=f'->ndx£,
* Communicated by the Author ; having been read before the Royal

Irish Academy, on April 27, 1835.

+ The substance of this memoir has since been published in the Lond.
and Edinb. Phil. Mag., vol. vi. p. 182. Those who would refer back to

it should make the following corrections. Page 183, line 25, for
" water''

read air. Same page, line 33, for (27x448*' X —
)

substitute

^27x448"+?
X—Y Page 184, line 2, for 37, in both places where it

occurs, write 87. Page 186, line 17, for
" elimination" read dimension.
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in which f" is the tension of steam at the dew-point, /' its

tension at the temperature of the hygrometer, d the de-

pression or difference between the temperature of the hygro-
meter and air, p the existing and 30 the mean pressure, and

m a coefficient depending upon the specific heat of air and

the caloric of elasticity of its included vapour, its arithmetical

value being *01 149, or the equivalent vulgar fraction 7̂ . ^n

the paper to which I have already referred corrections are

given for the influence on the specific heat of air of the fluc-

tuations of the barometer, and the moisture present in the

atmosphere. These corrections are, I believe, deduced from

correct principles, and should be resorted to when extreme

precision is desirable. Experience, however, and a careful

consideration of the subject have satisfied me that they are,

generally speaking, in their effects much too insignificant to be

objects of attention to the practical meteorologist.
The first and most obvious method of verification which

presented itself to my mind was the comparison of my formula

with recorded cotemporaneous observations on the tempera-
ture of air, that shown by a moist-bulb hygrometer, and. the

actual dew-point. I have, however, unfortunately been able to

meet but few at all suited to my purpose. Those in which

t — t' is small, and this is generally the case in the few re-

gisters to which I have had access, cannot, as we have already

seen, serve for deciding the value of any formula. In the First

Report, indeed, of the British Association for the Promotion of

Science, page 50, mention is made of a register of observations

kept in the East Indies, which, as belonging to high tempera-
tures, would necessarily exhibit great depressions, and would
therefore be valuable as a standard of comparison ;

but 1 have

in vain searched for the Calcutta Journal "
Gleanings in

Science," in which they are said to be contained. In fact, the

only observations I have been able to procure adapted to my
purpose, and made, apparently at least, with the necessary

precision, are those adduced in the article Hygrometry of

Sir David Brewster's Encyclopaedia, and there made by the

author of the article the basis of a calculation for investigating
the constants of a tentative formula for connecting the indi-

cations of the wet-bulb hygrometer with the dew-point. They
are but two in number, and are comprehended in the follow-

ing table, in which the numbers in the first column represent
the temperatures of air, those in the second the correspond-

ing indications of the hygrometer, those in the third the de-

pressions, those in the fourth the pressures, and those in the

fifth the dew-points experimentally determined by the method
of Dalton.

2 M 2
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tion. Such is the principle of the test experiments which I first

performed. The air was heated by urging it in a continued
stream by means of a double bellows through the worm of a
small still, such as are for sale in the opticians' shops, the

worm-tub being filled with water of the desired temperature ;

and, in order to the necessary observations, in a glass tube,
connected by a cork with the upper extremity of the worm, a

couple of small thermometers were placed, their bulbs being
separated by about a quarter of an inch, and that of the in-

strument occupying the higher position being invested with a
tunic of muslin kept constantly moist with water. The blast

was steadily maintained until the thermometers ceased to rise,

and the temperature of each was then accurately noted, the

eye being assisted by a lens. Tables I., II., III., and IV.
exhibit the results of four distinct series of experiments thus

conducted.

Table I.

February 8, 1835. 11 o'clock a.m.
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Table IV.

March 25, 1835. 11 o'clock a.m.

1

2
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remarkably close. Indeed, the difference, which is less than

three in the fourth place of decimals, is so small that they may
be substituted indiscriminately for each other without the oc-

currence, at least in ordinary cases, of sensible error. Had
values of m been calculated from the comparison alone of the

first series of observations in each table, with the subsequent

ones, the mean, it is worthy of remark, would be 01156, or

almost exactly -£T ; and as, for such observations, F —/', and

D— rf are necessarily greatest, they are best calculated to af-

ford correct results, since any error of experiment would ob-

viously in their case exercise the least influence.

The next test experiments performed were suggested by

the formula itself. If/" =/'- -^
x ^, and/" be sup-

posed equal to 0, a condition which can only be fulfilled in

d d
perfectly dry air, /' = — x —9

an equation from which

30
we deduce d= 87/ x — • Hence by determining experimen-

tally the depression of the hygrometer in perfectly dry air, we
shall be able to pronounce upon the validity of the general me-

thod under discussion.

The first attempts for determining values of d experi-

mentally, consisted in suspending a pair of thermometers, one

of which had its bulb moistened, in a close-corked bottle, the

bottom of which was covered with a stratum of oil of vitriol ;

but this method was soon abandoned, as the depressions it

afforded were, on an average, one fifth less than they should

be according to the formula. In fact, the extreme depression
could not be expected here, for it is obvious that the air in

contact with the bulb of the moist thermometer is never per-

fectly dry except at the very commencement of the experi-
ment.
The next contrivance to which I resorted was as follows:

A bag of India-rubber cloth, furnished with a cap and

stopcock, was inflated by a bellows, and thus connected by
means of a caoutchouc collar to a glass tube traversing a cork

fitted to the tubulure of the lower bottle of a Nooth's appa-
ratus. The middle bottle of the apparatus was next filled

two thirds with oil of vitriol, and the pair of thermometers

last described being introduced into the axis of a small tube

perforating a cork fitted to the upper opening of this bottle, a

stream of air was forced by pressing on the caoutchouc bag

through the oil of vitriol, and, of course, over the thermome-
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ters, and as soon as the instrument with moistened bulb
ceased to fall, the temperatures of both were noted.

The following Table comprehends the results of five expe-
riments thus performed :
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satisfactory. For the purpose, however, of dispelling any
doubts of its accuracy which may exist in the minds of others,

I undertook another series of test experiments, to the descrip-
tion of which I shall now proceed.

[To be continued.]

XXXIII. A Sketch of the Geology of West Norfolk. By
C. B. Rose, Fellow of the Royal Medical and Chirurgical

Society ofLondon.

[Continued from p. \ 82.]

The Chalk Range.

THE chalk hills of West Norfolk constitute a portion of

the great range of that formation extending across En-

gland in a south-westerly direction from Flamborough Head
in Yorkshire to near Sidmouth in Devonshire. The greatest
elevation they attain in this county is insignificant in com-

parison with the hills at either extremity of the range: at

Sedgeford, and between Heacham and Hunstanton, the face

of the country possesses some boldness of feature, and again
near Holt the hill and vale are strongly contrasted : with

these exceptions, the course of the chalk outcrop through the

county is marked by the gently undulating surface peculiar
to such districts.

I have been favoured with a communication from Captain
Robe, R.E., in reply to my inquiry respecting the height of

the hills in this portion of the county. After stating that the
"

triangulation of Norfolk was performed with instruments

too small to be depended upon for the vertical angle obser-

vations," he continues,
" I cannot now lay my hands on the

sketch on which myjudged altitudes were written ; but if I re-

collect right, I considered the ground round Docking to be the

highest, which was somewhere about 600 or 650 feet ; Swaff-

ham is probably 4-50 or 500, Great Massingham 600. But
these are very rude guesses ; indeed without using accurate in-

struments, it would be impossible to class the several ranges
according to their relative altitudes, as they vary so very little

from each other, and few of them exceeding 600 feet."

The width of the range taken at SwafFham is about seven

miles; its course through the county is nearly due north and
south, and its escarpment is to the west, forming generally a
somewhat abrupt declivity, bounded along the greater part of

its extent by a narrow valley occupied by the lowest strata of

chalk, and the gault. The strata dip to the south-east, pro-
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bably about five yards in the mile, and are covered by dilu-

vium of varying thickness.

The thickness of the chalk in this county has been but

recently ascertained, as appears from a communication to the

Geological Society by John Taylor, Esq. It states that a

well has been sunk at Diss by Mr. Thomas Lombe Taylor,
and the following is the order and thickness of the beds pene-
trated :

1. Clay 50 ft.

2. Sand 50
S. Chalk without flints, soft and of a marly nature 100

4. Chalk with flints in layers of single stones \ «

distant about a yard from each other ... J
5. Gray chalk, with an occasional layer of white 1 ro

chalk, and free from flints J

6. Light bright blue chalk approaching to clay,"\ ~

with white chalk-stones J
7. Sand • •• 5

615*
No. 6. must be gault ;

and 7. the lower green-sand*

The general surface of the chalk must have suffered prodi-

gious abrasions from the violence of the elements, as evidenced

by the immense quantity of gravel formed and collected in

various situations, as well as by the different altitudes at which
the chalk is found, it appearing immediately beneath the ve-

getable soil, even on the highest ground ; and at a level not

less than fifty feet lower, it may be found covered by more
than 150 feet of sand and clay containing boulders.

I shall describe the chalk strata under the natural divisions,
« Chalk without Flints' and « Chalk with Flints'.

Chalk without Flints.— Under this denomination I include

all the lower cretaceous beds. At Hunstanton Cliff, where

they are exposed, reposing immediately upon the red chalk

(as it has hitherto been called), three natural divisions of

them may be observed ; the lowest is made up almost entirely
of a ramose zoophite, which strongly characterizes it; the

middle above has a gray colour and arenaceous texture,

abounds in organic remains ; the gray shale forcibly distin-

guishes this ;
and the uppermost bed, usually denominated

the lower chalk, which here forms the upper portion of the

cliff, is readily distinguished by its pure whiteness. It has

been attempted to separate and arrange these beds by their

zoological characters ; the zoophytic bed has been considered

*
Proceedings of Geol. Society, vol. ii. p. 93.

2 N 2
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the equivalent of the upper green-sand or frestone ; and the

gray bed that of the chalk-marl; but I find the characteristic

fossils of the upper green-sand, and chalk-marl so intermingled
in the gray bed, that it is impossible to draw a line of de-

marcation between those two strata; and from this circum-

stance we are led to infer that at the epoch when the upper

green-sand and chalk-marl of Wiltshire and Devonshire were

depositing, and the then existing marine Testaceae were en-

tombed, similar phenomena were in progress in this portion of

the great chalk basin ; but the material supplied being more

cretaceous, the strata consequently exhibited a dissimilar mi-

neralogical character. The lowest of these beds (No. 4, of

the section of Hunstanton Cliff) reposes upon the thin seam
of dark red argillaceous matter (described page 181), which

separates it from the red limestone or gault equivalent. The
texture of this bed varies, some portions of it being very
loose, others exceedingly hard and compact; its substance is

throughout intersected by a ramose zoophyte*, the original
texture of which is so completely obliterated, that it appears

impossible to determine precisely the nature of what it is the

relic : the formation of the stratum is best explained by sup-

posing it originally a coral reef, and its interstices filled with

cretaceous mud; it is about eighteen inches in thickness, and
contains very few organic remains. Chalk resembling it in

hardness and fracture occurs at Heytesbury in Wiltshire.

The next bed in the ascending series to be described, is

No. 3 of the same section. Its colour is gray, and its texture

less compact than the harder parts of the last- mentioned; on

being fractured it exhibits an arenaceous surface, from its

having a larger proportion of silex incorporated than the

white chalk above. It is probable that this stratum at the

cliff receives its hardness from the action of sea-water upon
it; for the chalk of the same bed met with inland can be cut

with a common knife, being much softer. This bed abounds
with organic remains, and contains the characteristic Testacea

of the upper green-sand, and also of the chalk-marl, viz.

Ostrea carinata and Turrilites tuberculatus. In this bed at

Hunstanton are found the Saurian remains ; and I believe

their charnel-house is at present confined to one block. The
thickness of this bed varies from two feet and a half to three

feet. Large flattened Ammonites occur in it, also a Nautilus;
and innumerable fragments of

'

Inoceramus Cripsii are scattered

through it.

A stratum containing similar fossil remains is seen at Sand-

* A nearly corresponding bed, composed of ramose zoophytes, occurs

in Sussex : vide Geology of S.-E. of England, p. 384 note d.



The Chalk Range. 277

ringham, Marham, Shouldham, West Dereham
Grange,

Stoke Ferry, and Hockwold-cum-Wilton. The gray chalk-

marl at Sandringham is of
nearly as dark a shade as that of

Hunstanton ; and in it are found the same Ammonites, and
Pecten Beaveri and orbicularis.

The same bed at Shouldham has a lighter shade, and has

many ochraceous stains : at this locality blocks of an exceed-

ingly hard nature are irregularly distributed through the softer

marl ; their solidity defies the blows of the quarrymen, and

they are not convertible into lime by the heat of the kiln.

Here I found Ammonites Mantelli, Plicatula inflata, and other
shells common to the lowest beds of chalk.

At West Dereham Grange, the Inoceramus Cripsii (?) in

fragments is very abundant, in a matrix of the same character

as at the last-mentioned locality.
In the lower beds of chalk at Marham have been found

two claws of Astacus Sussexiensis, and part of a striated

tooth with fragments of bone of some Saurian animal, all of
which I possess.
We are now arrived at the stratum, commonly denominated

* Chalk without Flints*. It is a bed of much greater thickness

than the last-mentioned, and forms a range of hills to the west
of those of the superincumbent bed with flints, but of inferior

altitude. Its course is from Hunstanton through Heacham,
Sedgford, Ingoldesthorpe, Dersingham, West Newton, Hill-

ington, Congham, Gayton, Westacre, Narborough, Marham,
Barton, Stoke Ferry, Whittington to Hockwold. In all these

parishes it may be examined, large pits having been opened.
This chalk is sufficiently hard to be used as a building-stone,
and indeed has been used for ornamental architecture. The
natural divisions of the bed assume the form of oblique rhom-

boids, and small portions exposed to the weather separate into

lamina?. Horizontal seams of argillaceous matter are occa-

sionally interstratified with the chalk. The singular striae

observed by Mr. Mantell to occur at the natural separations
of the chalk in Sussex, are also seen here, particularly in the

pits at Marham and Westacre. Mr. Mantell thinks these

striae were "
produced by a subsidence of the strata which

caused them to slip over each other before they were entirely
consolidated." May they not also be the result of concussion

from remote volcanic action ?

At Hunstanton Cliff, the upper portion of this bed has evi-

dently suffered considerable disturbance. From my own ex-

amination of them, the strata rise about fifteen yards in a

mile, undoubtedly the result of some disturbing force, the ge-
neral rise of the strata around Swaffham being probably not
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more than five yards in the mile. At Sedgeford, where hill

and vale are abruptly formed, the chalk is remarkably frac-

tured, although the strata are but little displaced.
The thickness of the " chalk without flints," exposed at

Hunstanton cliff, is 28 feet : the same bed including the gray
chalk is found to be 60 feet in the well at Diss.

Mineral Contents.—A few small nodules of dull whiteflint
are interspersed through this bed, particularly in the upper

portion. Crystallized carbonate of lime is at present only
found lining the interior of Echini and Terebratulae. Metalli-

ferous substances are of rare occurrence, and consist of amor-

phous iron pyrites; hydrate of iron partaking of the form of a

septarium, as casts of Echini, and as an ochrey powder depo-
sited between the natural separations of the chalk ; the black

oxide of manganese is very generally scattered through the

chalk of Western Norfolk in minute scales, and in dendritic

forms: at the large pits in Congham, I found it also in thin

seams, deposited in the vertical and horizontal partings of the

chalk, and frequently mingled with the oxide of iron. In this

county, the green particles (silicate of iron) usually found

in the lower chalk of the southern counties, are not met
with.

Organic Remains.

[Those marked with an asterisk are from the gray chalk.]

Name. Reference.
A small portion of the stem of a Lycopodite.

Polypi.

Spongia paradoxica. ..

Ventriculites radiatus.

Radiaria.
Echinus saxatilis

Cidaris cretosa

Galerites albogalerus.
subrotundus.

Hawkinsii. ..

,de-j
pressed var.

Spatangus hemisphaericus.

planus. ..A

Cucumerine spines. ..

Crustacea. .

Astacus Sussexiensis ..

Annelides.

Serpula antiquata
Vermiculari Sowerbii.

ClRRIPEDA.
u Pollicipes sulcatus ?f

Geol. Norf.,S.Woodwd
.

Geo!. Suss., 1. 10-13.

Org. Rem., t. 3. f. 1.

Ibid. t. 4. f. 3.

Geol.Suss., 1. 17. f. 8.

Ibid. f. 15.

Geol. Norf.,t. 5.f.5.

Ibid. f. 4.

Phillips, t. 1. f. 16.

{
Geol. York., Phillips, \

t.l.f. 15./

Geol. Suss., t. 30. f. 3.

Min. Con., t. 598. f. 4.

Geol.Suss.,t.l8..f.l4.15.

Min. Con., t. 606. f. 7-

[wold.

Locality.
Marham.

Hunstanton.
Ditto.

Ditto.

Ditto.

Do. Narborough, North-

Narborough.
Hunstanton, Marham.

Marham, Gayton.

Do., Narborough, Hun-

stanton, Shouldham,
Westacre.

Hunstanton.

Ditto, Marham.

Marham.

Ditto, Hunstanton.
Hunstanton.

Shouldham.

f Posterior valve only.
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CoNCHIFERA.

Exogyra difformis MS.
Gryphaea globosajun. ..,

Inoceraraus Cuvieri. ..*..

"-
Cripsii ,

Brongniarti..
1

mytiloides. ...

~ " striatus ,

intermedins...,
Ostrea carinata.

Pecten Beaveri.

'

asper

orbicularis. .

Plicatula pectinoides.

1 inflata

Terebratula plicatilis •••...

rostrata

undulata ...

subrotunda.

semiglobosa.— intermedia...
* ovata
*

biplicata jun,

Mollusca.
Cirrus depressus

*Nautilus elegansf

•Ammonites peramplus. ...

Lewesiensis.

Rhotoma- \

Woolgari. ...

Mantelli ,

gensis.

* varians ,

—— navicularis...,
*— rusticus? ...

•Turrilites tuberculatus....

Pisces.

Diodon, palatal teeth. ...

'Squalus Zygaena

mustelus

unknown.
Vertebrae small, & scales.

Iulo-eido-copros

Reptilia.
*Teeth of a Saurian

Bones, part of a jaw, &c,

Geol. Norf., t. 6. f. 8.

Min. Con., t. 441. f.l.

Geol. Suss., t. 27. f. 11.

Min. Con., t. 441. f. 2.

Ibid. t. 4-12.

Ibid. t. 582. f. 2.

Mag.Nat.Hist.vol.2.f.83.
Min. Con., t. 365.

Ibid. 1. 158.
«[

Ibid. t. 370. f.l.

Ibid. 1. 186,
-[

Ibid. t. 409. f. 1.

Ibid. f. 2. /

Ibid. t. 118. f.l.

Ibid. t. 537. f. 1,2
Ibid. 1. 15. f. 7.

Ibid. f. 1, 2.

Ibid. f. 9.

Ibid. f. 8.

Ibid. f. 3.

Ibid. t. 90.

Ibid. t. 428. f. 3.

Ibid. t. 116.

Ibid. t. 357.
{

Ibid. t. 358.

Ibid. t.515.

Ibid. t. 587.
Ibid. t. 55.

Ibid. t. 176.
Ibid. t. 555. f. 2.

Ibid. t. 177-
Ibid. t. 74.

Geol.Suss., t.32.
f.l8.{

Ibid.
f.4,7,8.|

Ibid. f. 2, 3.

Geol.S.E.Eng.p 132X6.

Geol. S.E. Eng. p. 145.

Geol., Suss. t. 33. f. 1.

of a Saurian J.

Marham.
Ditto.

Westacre.

Hunstanton, Shouldham.
Narborough, Westacre.
Marham, Narborough.
Hunstanton.

Narborough.
Hunstanton.

Ditto, Sandringham,
Marham.

Hunstanton.

Sandringham, Ingoldes-
thorpe.

Shouldham.

Ditto, Marham, Hun-
stanton.

Marham, Qayton.
Westacre.

Marham, Sandringham.
Ditto, Westacre, &c.
Ditto, ditto.

Hunstanton.

Ditto, Shouldham.
Ditto. ditto.

Ditto.

Ditto.

Ditto, Whittington,
Narborough.

Ditto, Marham.

Stoke Ferry.

Sandringham.
Marham, Shouldham.
Hunstanton.
Marham,
Hunstanton.

Ditto.

Marham, Narborough,
Westacre.

Hunstanton,Shouldham,
Marham, Gayton.

Marham, Westacre.
Ditto.

Ditto.

Ditto.

Ditto, Hunstanton.

Ditto, ditto.

It is a cast, and may be N. simplex of Min. Con., t. 122.

f In the possession of the Rev. E. Edwards of Lynn.

[To be continued.]
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XXXIV, On Olbers's Method of determining the Orbits of
Comets, By Professor Encke.

[Continued from p. 206, and concluded.]

THE method of Olbers, both in the original form in which
the inventor first published it and with the modifications of

the formulae introduced by Gauss, is so generally known and

spread in Germany, that at present hardly any other is used.

This does not appear to be the case abroad. A proof of this

is afforded by the excellent work of M. de Pontecoulant,
* Theorie Analytique du Systeme du Monde,' the respectable

author of which appears to have been entirely unacquainted
with it. This is clearly proved not only by the entire omis-

sion of it in the chapter containing a detailed account of the

calculation of the orbits of comets, but likewise by his stating
"that there are indeed some other methods, founded principally
on Lambert's theorem, which, however, want the principal re-

quisite in a practical point of view, brevity and convenience of
calculation" Nobody that has ever made a trial of Olbers's

method, or has even only looked at the formulae, will ever seri-

ously utter such a reproach against that method.

Two or three hours are sufficient, even for unpractised com-

puters, to determine by it the elements. In favourable cases

the desired end may be obtained in one hour ; and all the cal-

culations required, together with all the auxiliary trials, do not
fill a quarto page. Instead of this one, M. de Pontecoulant

gives two other methods : One, peculiar to him, modified after

Lagrange's, of which he says
" that it deserves to be received

by astronomers, as it were, as afinal result, in order to avoid loss

of time and length of calculation, which other methods but too

often cause*-" and the other by Laplace, which, according to the

author, is in its simplest form, without contradiction, the most
convenient which can be applied for the determination of the

orbits of comets f. Now although these precise and unquali-
fied opinions are in contradiction to one another, I hope that

I shall be justified by the object of this paper and the well-

merited good reception which the work of M. de Pontecoulant
has met with in our country, if I succinctly explain the rea-

sons for which I must dissent from both of them.
The method of Laplace was, before Olbers's method ap-

peared, most frequently, nay almost exclusively, used for the

• "Elle merite d'etre adoptee definitivementpar les astrotwmes, qui doivent
desirer d'eviter les longueurs de calcul et la perte de terns, que les autres me»
thodes occasionnent trap souvent"—torn. ii. p. 6.

+ "La methode {de Laplace) ainsi
simpltfiee

est sans contredit la plus com-
mode que Pon puisse employer"—torn. ii. p. 493.
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determination of the orbits of comets. If, therefore, in the new
representation of it, the steps and the precepts of Laplace had
been exactly retained, a further explanation would be super-
fluous. But on the very points in which M. de Pontecoulant
felt himself obliged to deviate from his illustrious model, the

above-mentioned opinion is founded, and these points likewise

supply us with the reasons for which we must withhold our
assent. It is well known that Laplace sets out from the gene-
ral equations of motion, and introduces, in place of the second
differentials of the coordinates, the first and second differen-

tials with respect to time of the observed longitude and lati-

'j ,. . . da' d2
u' d# tPt''.

tude, or, according to our notation, ~r- 9 -=—£, -r—
,
—-.

CL t (L l CI I OL t"

The method would be perfectly strict if these latter quantities
could be accurately determined. But as there are no other
means of finding them than the first and second differences of
the observed quantities, Laplace expressly remarks, (Mec. Cel.,
torn. i. p. 203,) that the observations must be selected and mul-

tiplied in order to obtain the data as accurately as possible;
and although he gives himself a method of approximating the
truth from three observations only as nearly as possible, but

certainly in a circuitous manner, still he says, at the conclusion
of it (Mec. CeL, torn. i. p. 211), that it would be more simple
and more accurate to make use of more than three observa-
tions.

In contradiction to this M. de Pontecoulant observes that

it has been found by experience that the accuracy is not greater
if more than three observations are used, because in this case
the errors of observation have greater influence in propor-
tion to the number employed. Practically considered this

certainly cannot be admitted. If it is at all possible to de-
rive a quantity from observations, it must be the more accu-

rately determined the more data are employed ; and should
this not be the case, there is at least sufficient reason for be-

lieving that from the less number it can only be very inaccu-

rately determined. Moreover, this remark as well as the
whole discourse seem to involve the belief that errors of obser-

vation only have an influence on the more or less accurate de-
termination of the differential quotients. But in accordance
with Laplace, (Mec. CeL, tom.i. p. 257,) one may easily convince
one's self that even in the case of absolutely accurate observa-

tions the determination of those is always approximate, and
that consequently the errors of observation contribute indeed
toward the uncertainty, but are by no means the sole nor even
the principal cause of it.

Third Series. Vol. 7. No. 40. Oct. 1835. 2 O
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d a 1 d9
a!

If for determining -j-
and -j-g only three observations

are used, we have only two equations according to our nota-

tion :

a - a +T d7 + * T 7F + * T
rf<
a+ *4T

rf*
4

from which they are to be found. Putting

a) — a = A a

we have

rf7=—77V' * TT"d?-™ TT
<
t" t >7F • • • •

d*2
"

tt't" * {T *
} di? ™ KT TT +r ) dt*

In these expressions the differential quotients are indepen-
dent of the greatness or smallness of the intervals of time, and
are to be considered as quantities of the order 0, or as quan-
tities of the same order with p, r9 &c, which are to be deter-

mined by them. This will be the more the case as experi-
ence shows that their numerical value is really so considerable,
that even in that respect they cannot belong to any other

order.

In the ephemerides of comets when calculated for every
fourth day, the fourth differences are still very sensible. But
as in this case the value of 1" in the fourth differential corre-

sponds in general to a value

-j-g-
and --7-j-

will in most cases be greater than unity.

df
servations only are used, quantities of the first order are neg-
lected whenever the intervals of time are unequal. If these

latter are equal, quantities of the second order are, at any rate,

neglected in the expressions for —— and , a . Theoretic

Hence it follows that in the value of traN when three ob-
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cally considered, setting aside all errors ofobservation, Olbers's

method is more accurate by a whole order, as it neglects quan-
tities of the second order only when the intervals of time are

unequal ; but when these are equal, it takes even those quan-
tities into account. Here we have most likely the reason of
the remark so frequently made in former times, that Laplace's
method leads much more slowly, than the calculators wished,
to a

sufficiently accurate approximation: for the somewhat
tedious preparatory calculation for a great number of obser-

vations and the wish to obtain as soon as possible an approxi-
mate knowledge of the orbit, generally induced calculators to

use three observations only. Although the errors of obser-

vation must have a greater influence on Laplace's method,
because the second differences of the observations are imme-

diately employed, yet this greater influence alone would, in

modern times, not be a motive for abandoning it, as the possi-
ble errors are now so much diminished.

M. de Pontecoulant observes, that there are cases where,
to the exclusion of every other, Laplace's method must be

applied *. Such cases are not known to me. Should he re-

fer to the above-mentioned case of exception, it is clear that

Olbers's method likewise answers the purpose. The course

of proceeding is then analogous in both methods. By making
use of a coefficient very similar to the M above used, Laplace
reduces the problem to the ascertaining of two quantities, viz.

r' and
p'9 from two equations, one of the second, the other of

the third degree. When this coefficient is too indeterminate,

dp'
another unknown

quantity,-^-,
is introduced, and the problem

is reduced to the determination of three unknown quantities
from three equations of the second, third, and fourth degree.

The above-mentioned coefficient gives
-~ as a pure func-

tion of
p'9 just as M serves for determining p" from p9 and by

it the quantity f —
,,

— ^mr )
ls eliminated, which, consequently,

when the coefficient cannot be applied, reenters into the equa-
tion. The difference of both methods consists, therefore, in

the cases of exception in Laplace's introducing the quantity

\~/3~"p73")
mto tne fi fial equations, as a new determining

* "
II y a meme des cas ou il est indispensable de Vemployer"—torn, ii.

p. 486.
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quantity, while by Olbers this quantity is not used analyti-

cally, but only according to its approximate value at the first

amendment of the result. Whether in this case the method
of Olbers is more convenient for calculation I do not dare to

decide, as, in order to give an opinion on a matter of mere

practical convenience, one ought to have had an equal experi-
ence in the use of both of them, and Olbers's method has been

almost exclusively used by me. But that in all other cases,

which in general are so predominant, the calculation by this

latter method is, without comparison, more easy and more

quick in leading to the result, appears, in the opinion of all

astronomers who know both methods, to be subject to no

doubt.

The course which M. de Pontecoulant takes in his own me-
thod is essentially this :

By the series above given, x, t/, *, x", y", #", may be ex-

pressed as functions of #', y\ *', —j—, -~, —,—, r
1

, its dif-

ferential quotients and the intervals of time. The same may
be done with the heliocentric coordinates of the earth (let them
be designated by X, Y, &c.) with regard to the coordinates of

the middle place of the sun. If now from these expressions
the nine equations for the geocentric coordinates are formed,
three more unknown quantities, p, p', p", are introduced. The
author then eliminates from these nine equations the five un-

known quantities, p, p", #', y\ %', and besides a quantity of the

third order, which is indeed known, but very small, the quan-
tity (0.1.2) in Gauss's Theoria Motus, lib. i. sect. 4, which, on
account of the errors of observation, might too much affect the

accuracy of the result, and then expresses —.—
,

-.- , -f-,

as functions of/. His values have this form :

dxf dX' _
-dT

=
lit+ Y

t'

dy> _ dY'
dt dt

dt

It is, however, essential to remark, that F, G, H are quite
known. The quantity r' with its differentials has likewise dis-

appeared by the other eliminations. He substitutes these va-

lues in the equation for the parabola :
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V m
XJt)

+
\di)

*
\~dt)

'

by which it assumes this form :

in which likewise J, K, L are independent of r' and known ;

and combining this equation with the equation

r'
3 = R'2 - 2

p'
R' cos (a'

-
e') + p'

2 sec 5
'2
,

he finds
p' and r' by trials. Their values substituted in the

d «y' d if d z

expressions for—,
--^-,

-j-, give the elements, in as much

as we know now the place in space by its three heliocentric

coordinates, as well as the projections of the linear velocity on

the three axes. For equal intervals of time the formula? are

rather more simple than for unequal ones, but the difference

in the convenience of the calculation is inconsiderable, and the

process in both cases the same. The method employs quan-
tities which are identical with, or analogous to, the numerator
and denominator of M, and is therefore not applicable to the

case of exception. The author calls, in this case, for other

observations. In order to judge of this method it is necessary
to investigate how many terms of the different series for x, 3/, z,

dot}

x", y", #", as functions of #', -r- &c, have been taken into

account. This may be most clearly understood by introducing
from the very beginning only so many terms as are unavoid-

ably required, but which at the same time are the only ones

that can be taken for obtaining the formulae of the author.

An examination thus conducted will prove that, supposing for

the terrestrial orbit

dt

dY'
dt

= -Y'

= +X',

which may be done, the formulae of the author will be com-

pletely obtained by taking the following terms, and no more.

1
.. U X .I i

(I J,

„ d 1/ „ . dy'
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, nd z '

.. . d z'

'"'-K'HT Z" = *' + T^T

x - x V -T&J-V -6W*)-
—

a limitation which is immediately indicated by the absence of
?•' in the final formulae.

It is, therefore, clear that the author uses as many terms of

the terrestrial orbit as are required in practice, and in this

point his solution may be regarded as sufficient. But with

regard to the orbit of the comet, he evidently supposes that the

comet describes a straight line with uniform velocity. This sup-

position, however, which Boscovich had previously adopted *,

leads in the rarest cases only to an useful approximation. It

involves two false hypotheses, which in no case can agree with

the truth, the rectilinear motion, and uniform velocity, and on
that very account cannot stand by any means a comparison
with the supposition which is the groundwork of Olbers's me-
thod.

The circumstance which gave rise to this paper naturally
led me to these remarks. They appear to be justified and even
to be called for by the warm and so well merited praise with
which the work of M. de Pontecoulant has been received like-

wise in Germany, and which might therefore easily cause the

merit ofOlbers, which has remained unknown to the celebrated

author, to be put into the shade by his expressions on the sub-

ject. Now, indeed, that the greatest accuracy of calculation,
combined with the most convenient form, has been introduced
into almost all parts of astronomy, principally by Gauss and

Bessel, Olbers's method does not stand any more so preemi-
nent among the solutions of astronomical problems. But at

the time when it was first published those qualities were seldom
or never found united, and it has stood the severest test of
its excellence in the entire revolution of practical astronomy in

this century, without experiencing any sensible effect from it.

* Olbers's Abhandlung, sect. 12 and sect. 16.
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TABLE
FOR THE SOLUTION OF LAMBERT'S THEOREM.
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XXXV. Proceedings of Learned Societies,

OFFICIAL REPORT OF THE PROCEEDINGS OF THE BRITISH AS-

SOCIATION FOR THE ADVANCEMENT OF SCIENCE, AT THE
DUBLIN MEETING, AUGUST 1835.

Communicated by the Council and Secretaries.

r
|^HE contributions to science received at the annual meet-
*

ings of the BritishAssociation are oftwo classes,
—the one

consisting of reports and researches executed under its im-
mediate impulse and direction, the other of miscellaneous

communications, the authors of which choose this method of

bringing new facts or theories into notice, and of submitting
them to public discussion.

Without undervaluing in any degree the latter class of con-

tributions, the Association deems it advisable to deal with
them in such a manner as to avoid any interference with the

Transactions of other Institutions : with this view it has dis-

couraged the production, at its meetings, of papers in a state

for publication in such Transactions ; and whilst it prints at

full length those reports and researches which are directly
its own, it has refrained from publishing the miscellaneous

communications in any other form than those of notices and
abstracts.

At the last meeting it was determined to draw the line of

distinction still more completely, and at the same time to af-

ford a speedier opportunity of publishing views brought for-

ward for the sake of early notice and discussion, by transfer-

ring these abstracts from the annual Report of the Association

to the periodical journals of science ; and in consequence our

present Number contains the commencement of a series of

abstracts of the miscellaneous communications made to the

Meeting in Dublin, according to the order of the Sections in

which they were communicated. No attempt will be made
to give an account of the verbal discussions, and yet, inde-

pendent of these, the amount of the communications was
such as to preclude the possibility of including the whole of

the abstracts in a single number of this Journal.

As in regard to the number and value of scientific contri-

butions, so in other respects the meeting at Dublin fulfilled

all the expectations which had been entertained of its success :

even before it assembled there its members had received such
unusual proofs of the esteem in which the Association was
held as could not but add to the spirit and animation of the

meeting. The tribute to science paid by an eminent mer-
chant of Liverpool (Sir John Tobin) in devoting one of the
finest steam-boats in that port to the service of its members,
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290 British Associationfor the Advancement of Science.

and accompanying them in their voyages as their host ; the

kindred spirit evinced by the Directors of the Dublin and

Kingstown rail-road, who provided gratuitous conveyance
from the coast to the capital ;

the splendid entertainments

given in the Zoological and Botanic Gardens
;
the hospitali-

ties of the Royal Colleges of Physicians and Surgeons, and of

that illustrious academical body on which rested the chief

charge and credit of receiving the Association ; the partici-

pation in these festivities of the Representative of the Sove-

reign, and the happy manner in which he seized the occa-

sion of conferring a public mark of distinction on the highly-

gifted mathematician and astronomer who held office as one

of the Secretaries of the Meeting ;
—in addition to these open

testimonies of respect for scientific pursuits, the silent under-

current of refined and invisible hospitality by which the guests
of Ireland found their expenses contracted and their cheer

enhanced,
—all these were indeed but collateral circumstances

attending that meeting, and managed in such a manner as to

interfere with none of its scientific labours ; but they were
not ineffective in kindling a warmth of feeling by which the

powers of the mind are capable of being invigorated even in

the pursuit of abstract truth. The moral calm, too, which the

meeting seemed to communicate,—the suspension of every

feeling but that of a common interest in promoting the know-

ledge of nature,—this, in like manner, was but an incidental

circumstance, yet it raised thoughts of the usefulness as well

as the dignity of those studies which possess a charm not only
to elevate the individual but to bind the species together.

Reflections of this kind, which crowd upon the mind on
such occasions, and which the meeting at Dublin excited in

a peculiar degree, contribute their share to that general effect

of which Professor Hamilton gave so eloquent a description
in his preliminary address, whilst asserting the power of so-

cial sympathy over the most private moments of exertion in

the secret retirements of science. " We meet, we speak, we
feel," said the Professor,

"
together now, that we may here-

after the better think and act and feel alone. The excitement

with which the air is filled will not pass at once away ; the

influences that are now amongst us will not, we trust, be

transient, but abiding : these influences will be with us long ;

let us hope that they will never leave us : they will cheer, they
will animate us still, when this brilliant week is over ; they
will go with us to our separate abodes, will attend us on our

separate journeys; and whether the mathematician's study,
or the astronomer's observatory, or the chemist's laboratory, or

some rich distant meadow, unexplored as yet by botanists, or

some untrodden mountain top, or any of the other haunts and
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homes and oracular places of science be our allotted place of

labour till we meet together again, I am persuaded that those

influences will operate upon us all, that we shall all remember
this our present meeting, and look forward with joyful expec-
tation to our next reassembling, and by the recollection and
the hope be stimulated and supported."
-
Highly, however, and justly as we prize the social and sym-

pathetic ardour of mind which these meetings spontaneously
produce, we must not confine our views to this object in such a

manner as to propose to dispense with more direct endea-
vours to effect the advancement of science. On this subject
some remarks were offered by Mr. Harcourt, at the close of

his statement of the Recommendations of the Committee and
of the appropriation of certain sums to scientific purposes.

After adverting to some remarkable instances which had
come to his knowledge of the actual effect of these meetings
in awaking the dormant spirit of science, and enumerating
among the indirect benefits that arise from them the means
which they supply to persons whose merits have been ob -

scured by accidental circumstances, of vindicating their own
rightful claims, and of repelling that false and partial criti-

cism by which genius had in former days been too often de-

pressed, he proceeded to say,
" After all, every important

advantage which these meetings possess, and, above all, the

maintenance in them of the true principles and character of

philosophical investigation, will entirely depend on the con-
tinued presence and concurrence of the master-spirits of

science ; and it must be remembered that these are the per-
sons whose attendance, from the value of their time, it is

most difficult to secure. From the first commencement of

the Association I have always held that there is but one mo-
tive strong enough to tear those persons from their retire-

ments and to bind them to these annual meetings. If you
here offer to them the direct and acknowledged means of ad-

vancing the science to which they are attached, if you assist

the astronomer in effecting the reduction of the elements of

his calculations, if you establish for the meteorologist a

system of conjoint and extended observations from which the
laws of the atmosphere may be deduced,—with such objects
before them, the greater mastery they may possess in science

the more eager will be the interest which they take in your
meetings, and the more probable it is that you will enjoy the

advantage of their counsel, and the communication of their

spirit, than which there is nothing more essential to give life

and consistence to your proceedings.'
'

This we are persuaded is the vital principle on which the

2 P2
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permanence of the Association depends. Should it ever be
lost sight of, should the resources of the institution come to

be expended chiefly on subordinate objects, and its recom-
mendations directed to little points, instead of the great
questions which interest men of comprehensive views in the
different departments of science, the consequence will be that
the meetings will be left entirely to men of second-rate ac-

quirements, and that they will speedily fall into contempt.
We have reason to hope that the next volume of the Trans-

actions of the Association, which we are informed will soon

appear, may bear evidence of a continued attention to this

principle ;
in the mean time the answer contained in Mr.

Hamilton's address to the objection of a writer in the Edin-

burgh Review against the exercise of the influence of the
Association in obtaining from the Government a grant of

money for the reduction of observations on the sun, moon,
and planets, made at Greenwich by Bradley and his succes-

sors, sufficiently shows how judiciously it has commenced its

operations. The astronomer royal of Ireland informs us that
the particular undertaking thus objected to has afforded the
most unmixed gratification to those cultivators of science
who are interested in the progress of the highest department
of astronomy, and he quotes the opinion of Bessel to the

following effect :
" To me, considering all these things toge-

ther, it appears to be of the highest moment towards our fu-

ture progress in the knowledge of the solar system, to reduce
into catalogues, as conveniently as can be done, according to

one common system of elements, the places of all the planets
observed since 1750; than which labour I believe that no
other now will be of greater use to astronomy/'
We must refer to the Reports of the Association for

further proofs, in discussions of tables of the tides and other

important investigations, that there is no want of enlarged
views in its Recommendations and in the expenditure of its

now considerable funds. As long as this continues to be the
case we have no doubt that, meet where it will, its meetings
will attract a large proportion of those who are sincerely
devoted to science for its own sake, and who have a just un-

derstanding of the spirit in which it is to be pursued and
the methods by which it is to be advanced.
Nor does there seem to be any reason to fear that the want

of a locality for such assemblages will be found to place an

impediment in their way. At the late meeting there were

deputies present from five of the chief commercial towns in

England to invite the Association and to offer suitable ac-

commodation in their respective towns. Bristol stood first
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on the list of those from which invitations had been received

on former occasions ;
and its situation being also far re-

moved from the districts which the Association has hitherto

traversed, it was determined to hold the ensuing meeting in

that city in August next. The highly interesting and impor-
tant country which forms the South-west of England will be

conveniently embraced by this meeting, and the zeal which

public bodies no less than individuals have shown to facilitate

and encourage the arrangements for it, concurs with the high
reputation of the men of science connected with Bristol, to

hold out the confident expectation of a successful result.——
Notices of Lectures delivered at the Evening Meetings of the

Association.

Professor Powell gave a lecture on the phaenomena ofprismatic
dispersion, in relation to the undulatory theory of light.

After giving a general view of the phaenomena, and a particular de-

scription of the black lines in the spectrum whose position is taken as

a measure of the refractive and dispersive powers of substances, Pro-
fessor Powell proceeded to state the results of some recent labours
undertaken by himself in order to ascertain whether the undulatory
theory of light, which is admitted to explain almost every fact in

optical science except dispersion, could be applied to explain that

also*. By reducing to calculation a formula suggested to the author

by Professor Airy, as arising out of the researches of M. Cauchy,
and expressing a relation between the refractive index of a ray and
the length of the wave, a very close agreement was found be-
tween the numbers which result from the formula and those observed

by Fraunhofer for ten different media, viz. four kinds of flint glass,
three of crown glass, water, oil of turpentine, and solution of pot-
ash. Professor Powell is engaged in the arduous labour of testing
the applicability of M. Cauchy's modification of the undulatory
theory to the explanation of the phaenomena of prismatic disper-
sion, by individual examples ;

and he states, that as far as the calcu-
lations have been executed, it appears that even the extreme case of
that highly dispersive substance oil of cassia is comprehended with
at least considerable accuracy by the theory. It appears, then, that

one of the greatest of the remaining objections to the reception of
the undulatory theory is at least partially removed.

The Rev. W. Whewell stated the progress which had been made
during the past year in observations of the tides, not only round the
coasts of Great Britain and Ireland, but also under the direction of
the Governments of Sweden, Denmark, Russia, Spain, France, Hol-

* Professor Powell's abstract of M. Cauchy's view of the undulatory
theory will be found in Lond. and Edinb. Phil. Mag., vol. iv. p. 16 et seq. ;

and a notice of the results of his calculations relative to the refractive in-

dices observed by Fraunhofer, in vol. vi. p. 374.—Edit.
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land, and the United States. The dependence of the velocity of the

tide wave on the depth of the ocean channels was pointed out as an
instance of the collateral benefits arising from the advancement of

any one branch of knowledge; for, in consequence of the perfection
of this branch of hydraulical science, it might be possible for geo-
logists to acquire some valuable information concerning parts of the

ocean where no plummet ever sounded and no line was ever cast.

Mr. Babbage explained his views of a method of natural chrono-

metry derivable from an examination of the annual layers of growth
in wood. Considering these layers as liable to vary in thickness

according to favourable or unfavourable seasons, and any series of
them in one tree capable of being coordinated with a contempora-
neous series in another, by means of these irregularities, it was
shown to be possible to arrive at an accurate knowledge of the age
of trees in which life had become extinct, or which had been long

enveloped in peat bogs, provided a sufficient number of trees of in-

termediate ages, which had been subject to the same irregularities
of annual growth, could be examined. The bearing of the inquiry
on historical records of seasons and on geological speculations was

pointed out, and the process which it would be most convenient to

pursue in the application of the method clearly indicated.

Professor Sedgwick presented a general review of the labours of

the geological Section during the week, illustrated by a section of

the Cumbrian and Silurian systems of rocks*.

Dr. Lardner delivered a lecture on locomotive engines, illustrated

by drawings and working models.

Dr. Barry gave an account of his ascent of Mont Blanc in

1834, illustrated by drawings.

Mr. Babbage described a particular phenomenon in the sea on
the coast of Cephalonia (communicated to him by Lord Nugent),
which appeared to indicate the existence of a large cavity below the

bed of the sea, and communicating therewith.

Professor Wheatstone exhibited his speaking machine, and ex-

plained the principles of its construction, and the progress which
had been made in the mechanical imitation of the human voice.

Notices and Abstracts of Miscellaneous Communications to

the Sections.

MATHEMATICS AND PHYSICS.

Professor Hamilton gave a sketch of his new theory of logologues
and other numbers of higher orders ; (see Transactions of the Royal

* A synopsis, by Mr. Murchison, of the formations included by him in

the Silurian system, was published in our number for July, present vol.,

p. 46.—Edit.
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Irish Academy ;)also a similar account of his new theory of varying
orbits.

He likewise explained to the Section the method of investigation

pursued by Mr. G. B. Jerrard, for accomplishing the solution of

equations of the fifth or of higher degrees*.

A short Account ofsome recent Investigations concerning the Laws of
Reflexion and Refraction at the surface of Crystals. By Mr.
M'Cullagh.

To understand the nature of the general problem which a com-

plete theory of double refraction requires to be solved, let it be sup-
posed that a ray of light is reflected and refracted at the separating
surface of an ordinary medium and a doubly refracting crystal,
the light passing out of the former medium into the latter. This
limited view of the subject is taken merely for the sake of clearness

of conception ;
since we might suppose that both media are crystal-

lized, without increasing the difficulty of the problem. The question,
it is obvious, naturally divides itself into two distinct heads. The
first relates to the laws of the propagation of light in the interior of
either of the two media, before or after it has passed their separating
surface

; and this part of the subject has been fully treated, accord-

ing to their different methods, by MM. Fresnel and Cauchy. The
second division of the subject had been left completely untouched.
It relates to the more complex consideration of what takes place at

the separating surface of the media, the laws according to which
the light is there divided between the reflected and refracted rays,

including a determination of the attendant circumstances indicated

by the wave theory, with regard to the vibrations in the reflected

and refracted rays. In the case above mentioned, when the incident

light is polarized, there are four things to be determined, namely,
the magnitude and direction of the reflected vibration, with the mag-
nitudes of the two refracted vibrations. The four conditions neces-

sary for this determination are furnished by two new laws, which
could not be easily stated without entering too much into detail.

The results, applied to determine the polarizing angle of a crystal
in different azimuths of the plane of reflection, agree very closely
with the admirable experiments of Sir David Brewster on Iceland

spar. In the course of these experiments it was observed that the

polarizing angle remained the same when the crystal was turned half

round (through an angle of 180°), although the inclination of the re-

fracted rays to the axis of the crystal was thereby greatly changed.
This remarkable fact is a consequence of the theory. After some

complicated substitutions in the primary equations, the value of the

polarizing angle is found to contain only even powers of the sine or

cosine of the azimuth of the plane of reflection, and therefore a

change of 180° in the azimuth produces no change in the polarizing

angle.

* See our last number, p. 202.—Edit.



296 British Associationfor the Advancement of Science.

The two new laws above mentioned, on which the theory de-

pends, occurred to the author in the beginning of last December ;

but, owing to an oversight in forming one of the equations, they
were not fully verified until the beginning of June.

In this theory it is supposed that the vibrations of polarized light
are parallel to the plane of polarization, according to the opinion of
M. Cauchy. This is contrary to the views of Fresnel, whose theory
of double refraction obliged him to adopt the hypothesis that the

vibrations are perpendicular to the plane of polarization. It is

further supposed, that the density of the vibrating aether is the same
in both media

;
and this hypothesis of a constant density indifferent

media, which was found necessary for the theory, seems to accord,
better than the supposition of a varying density, with the phaenomena
of astronomical aberration.

If we conceive the three principal indices of refraction for the

crystal to become equal, we shall obtain the solution of a very simple
case of the general problem with which we have been occupied,

—
the case of an ordinary refracting medium, such as glass. This

simple case, it is well known, was solved by Fresnel. The fore-

going theory leads to a simple law, expressing all the particulars of
the case, but differing with regard to the magnitude of the refracted

vibration, from the formulas of Fresnel. The law may be stated,

by saying that the refracted vibration is the resultant of the incident

and reflected vibrations ; the first vibration being the diagonal of a

parallelogram of which the other two vibrations are the sides, just
as in the composition of forces. The plane of this parallelogram is

the plane of polarization of the refracted ray. It is to be remem-
bered, that the vibrations in each ray are perpendicular to the ray
itself, and parallel to its plane of polarization.

This simple case has also been considered by M. Cauchy, in a
short paper inserted in the Bulletin Universel, torn. xiv.

;
but it does

not seem to have been observed by any one that his solution is er-

roneous. His formula for light polarized parallel to the plane of

reflexion, is that which belongs to light polarized perpendicular to

the plane of reflexion and vice versa.

Mr. Whewell read his report on the Mathematical Theories of

Electricity, Magnetism, and Heat.

[This report will be printed in the next volume of the Transac-
tions of the Association.]

On certain points connected with the recent Discoveries relative to

Radiant Heat. By Professor Powell.

In this communication the author expressed his particular satis-

faction in finding that M. Melloni (in his second memoir) describes

a repetition of the experiment originally made by him, and recorded
in the Philosophical Transactions, 1825, with perfect success, by
means of his extremely delicate apparatus. The confirmation is
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the more complete, as the experiment was made by M. Melloni with

a different view.

It is thus now established beyond question, that luminous hot

bodies are sending out two distinct sorts of heat, or two distinct

heating agents, at the same time, differing in their properties and
mode of operation.
Hence the whole series of results of M. Melloni must be inter-

preted with reference to this distinction, and possibly the considera-
tion of it may remove some of the apparent anomalies.

Another question of importance which has occurred to the author
is this,

—Whether, in the polarization apparatus, supposing one glass
or pile of mica heated, it will radiate the same quantity of heat to

the other in the two rectangular positions. The question is purely
a mathematical one, and has been in some degree considered, at the

author's suggestion, by Mr. Murphy, of Cambridge. The integra-
tion has not been completed, but Mr. Murphy thinks it clear that

there will be a difference.

Abstract of a Paper on the Phcenomena usually referred to the Ra-
diation of Heat. By Henry Hudson, M.D., M.R.I.A., Dublin.

For the purpose of repeating Leslie's experiments with variations

of the temperatures of the surface of the mirror and of the thermo-

meter, the author procured a parabolic zinc mirror with a hollow

back, so that its surface could be heated or cooled by filling it with
hot or cold liquids.
The following are the results obtained : 1st, Whatever be the tem-

perature of the room, if the mirror and canister be at the same tem-

perature also, there is no effect produced by either the metallic or

the varnished side of the canister. 2nd, If the canister (alone) be
above the temperature of the air, the varnished side produces a

greater heating effect than the metallic side, in the proportion of
about 12 : 1. 3rd, If the canister (alone) be below the temperature
of the room, the varnished side produces a greater cooling effect

than the metallic in the same proportion of about 12 : 1. 4th, If the

mirror be heated considerably (say to 200° Fahr.), and the thermo-
meter so arranged that both balls are equally warmed by the mir-
ror (one of them being in the focus), a canister (at the same tem-

perature as the room) produces a cooling effect on the focal ball,

and the varnished side displays its superior efficiency. 5th, The
mirror and thermometer being as in the last experiment, the canis-

ter was heated 10 or 12 degrees beyond the temperature of the

room. The effects were now found to vary according to the di-

stance of the canister from the mirror. At a short distance it acted
as a cold body, and the varnished side most efficient; on increasing
the distance, the effect diminished, and at a certain point altogether
ceased

; the thermometer marking zero, whether the Varnished or
metallic side was towards it

;
but on increasing the distance, the

Third Series. Vol. 7. No. 40. Oct. 1835. 2 Q
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canister began to act as a warm body, and again the varnished side

displayed its superiority. 6th, When the focal ball (merely) was

cooled by the evaporation of water, or even of aether, neither side of

the canister produced any change in the effect. 7th, When the

focal ball was cooled 27° of Fahrenheit (by evaporation of aether),

and the canister cooled 16° of Fahrenheit (being of course 11°

warmer than the focal ball), the focal ball was now cooled more
than previously, as if the canister were (comparatively) a cold body.
The rapid evaporation ofthe aether makes these experiments trouble-

some. The author then pointed out that no theory of the emission of

rays of heat could account for the phaenomena, unless rays of cold

were also admitted ;
and called attention to Professor Leslie's theory,

as deserving further investigation, without, however, drawing any
conclusion from the experiments, excepting that they could only be

accounted for on some theory of undulations. He then suggested,
as one cause of the different radiating powers of surfaces, their dif-

ferent capacities for heat. The two surfaces being at the same tem-

perature and in the same medium (of a lower temperature), may be

considered to have the same tendency to attain the common tempe-
rature of the medium, and may therefore be expected to give off the

same portion of their excess of temperature, and consequently quan-
tities of heat proportional to the capacities of the surfaces ; taking
the latter in the physical sense of having some definite thickness,
which may be different in different substances.

He then mentioned a few experiments made with Melloni's ther-

mo-multiplier, respecting the question of the " direct free transmis-

sion of heat
"
through rock-salt, rock-crystal, and alum. Having

removed the crystals from the opening in the screen, he moved the

canister (containing hot water) entirely out of the axis of the ther-

moscope, so that the needle stood at zero. He then placed the

crystals (successively) in the opening of the screen, and found the

effects on the needle to be instantaneous, and also to follow the

same order in the different crystals as to its amount, as when the

canister was in the axis of the thermoscope, so as to make it question-
able whether the effects in the latter case were not (also) wholly
owing to the conduction of heat through the crystals. He alluded
to these experiments merely as indicating a method of determining
the point in question : as, if there be (contrary to Melloni's deduc-

tions) no direct transmission of simple heat, we may expect to find

the same results produced by a given source of heat, whether in or
out of the axis of the instrument, provided the canister and the cry-
stal are equally distant, and their surfaces equally inclined to each
other in both cases. In the experiments with the mirror, he had
used a differential thermometer containing aether instead of sulphuric
acid, as being much more delicate in its indications of heat

; and

suggested its being made still more sensitive by the use of other

liquids, having himself succeeded in making one containing con-
densed sulphurous acid gas.



British Associationfor the Advancement of Science. 299

On the Prismatic Decomposition of Electrical Light. By Professor
Wheatstone.

The following is a brief notice of the principal results stated in this

communication: 1. The spectrum of the electro-magnetic spark
taken from mercury consists of seven definite rays only, separated

by dark intervals from each other ; these visible rays are two orange
lines close together, a bright green line, two bluish green lines

near each other, a very bright purple line, and, lastly, a violet line.

The observations were made with a telescope furnished with a mea-

suring apparatus ;
and to ensure the appearance of the spark inva-

riably in the same place, an appropriate modification of the electro-

magnet was employed. 2. The spark taken in the same manner
from zinc, cadmium, tin, bismuth, and lead, in the melted state,

gives similar results; but the number, position, and colours of the

lines varies in each case ; the appearances are so different, that, by
this mode of examination, the metals may be readily distinguished
from each other. A table accompanied the paper, showing the po-
sition and colour of the lines in the various metals used. The

spectra of zinc and cadmium are characterized by the presence of a

red line in each, which occurs in neither of the other metals. 3. When
the spark of a voltaic pile is taken from the same metals still in the

melted state, precisely the same appearances are presented. 4. The
voltaic spark from mercury was taken successively, in the ordinary
vacuum of the air-pump, in the Torricellian vacuum, in carbonic

acid gas, &c, and the same results were obtained as when the expe-
riment was performed in the air or in oxygen gas. The light, there-

fore, does not arise from the combustion of the metal. Professor

Wheatstone also examined, by the prism, the light which accompa-
nies the ordinary combustion of the metals in oxygen gas and by
other means, and found the appearances totally dissimilar to the

above. 5. Fraunhofer having found that the ordinary electric spark
examined by a prism presented a spectrum crossed by numerous

bright lines, Professor Wheatstone examined the phenomena in dif-

ferent metals, and found that these bright lines differ in number and

position in every different metal employed. When the spark is taken

between balls of dissimilar metals, the lines appertaining to both are

simultaneously seen. 6. The peculiar phaenomena observed in the

voltaic spark taken between different metallic wires connected with

a powerful battery were then described, and the paper concluded

with a review of the various theories which have been advanced to

explain the origin of electric light. Professor Wheatstone infers

from his researches, that electric light results from the volatilization

and ignition (not combustion) of the ponderable matter of the con-

ductor itself; a conclusion closely resembling that arrived at by
Fusinieri from his experiments on the transport of ponderable mat*

ter in electric discharges.
2Q2
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On the simultaneous Vibrations of a Cylindrical Tube and the Column

of Air contained in it. By the Rev. James Challis.

Mr. Challis, in his report on the Analytical Theory of Hydrody-
namics, and elsewhere, has expressed the opinion that, to complete
the theory of musical vibrations in a cylindrical tube, it is necessary
to take into account the vibrations of the tube itself. In this com-
munication he states some results which he has arrived at theoreti-

cally, respecting the kind of influence the tube will exert on the

aerial column.

It is assumed that the tube is capable of vibrating so that its par-
ticles move in planes perpendicular to the axis, with the same mo-
tion in all directions from the axis, in the same transverse section.

Then, if the vibrations of the tube be of very small extent, and its

diameter small, compared with its length, the following are the prin-

cipal mathematical results respecting the motion of the air, so far as

it is consequent upon the vibrations of the tube.

1. The motion of the particles situated on the axis will take place
in the direction of the axis, and will be nearly the same as if an im-

pulse were originally given in this direction, and the propagation
were rectilinear.

2. At all points of the same transverse section, the motion, esti-

mated in a direction parallel to the axis, will be nearly the same.

3. If the tube be made to vibrate isochronously, and so as to con-

tain, at equal intervals along its length, nodal sections and sections

of maximum vibration, it will produce in the fluid vibrations of the

same duration, with points of quiescence and of maximum vibration

at intervals corresponding to vibrations of that duration in air.

4i. But unless the nodal sections of the tube be fixed, the duration

of these simultaneous vibrations will not be permanent till the in-

tervals between the nodal sections become the same in the tube as

in the column of air ; and then a nodal section of the tube is nearly
coincident with a section of maximum vibration of the fluid.

From these results it follows that there are certain transverse vi-

brations of the tube which will impress on the fluid column the same
kind of motion as it is known can be given to it by vibrations ex-

cited near one extremity of the tube when the other is open. Ma-
thematicians have succeeded in satisfactorily representing the cir-

cumstances of the motion in the latter case of disturbance, by as-

suming, from experiment, that the open end is a position of maxi-
mum vibration, or nearly so

;
but hitherto no distinct cause for this

fact has been assigned. Mr. Challis thinks it may be shown mathe-

matically that the aerial vibrations, excited at the extremity of the

tube, and propagated along its interior, will put it into the state of

vibration, which, as appears from the foregoing results, will produce
an effect the same in kind as that observed. But to what degree the

phaenomenon may be attributed to this cause, can be learnt only from

experiment, by ascertaining whether the vibrations of the tube have
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any considerable influence on the intensity of the musical sounds.

The following fact seems to favour the idea of a sensible influence.

A sound produced under glass, (for instance, the ticking of a French
clock under a glass covering,) is louder than when the glass is re-

moved, plainly by reason of the internal reflexions and the propa-
gation of the vibrations along its surface, which cause it to vibrate

so as to act with increased effect on the external air. It is not easy
to discern that the glass vibrates, but the increase ofsound is proved
to be owing to this cause, when, on pressing the glass with the palms
of the hands, the intensity is diminished. This experiment may
suggest the means of detecting the influence of the vibration of a

solid, in other instances of a similar nature.

Case of Interference of Sound. By Robert Kane, M.D.,
M.R.I.A., &c.

Among the experimental proofs of the neutralization of waves,

suggested by Sir John Herschel in his interesting paper on the ab-

sorption of light*, is one which consists in transmitting through a

system of canals, waves of sound, emanating from one origin, and

reuniting after that by the route of one having been rendered more
circuitous than that of the other, when the difference in the lengths of
the paths has become such as to qualify them for interference. It

occurred to Professor Kane to ascertain whether Sir J. Herschel's
idea could be verified in practice, and in certain cases the result has
been found satisfactory.
A system of tubes was constructed in which the lengths of the

paths were as two to three. Thus in the annexed figures (which,
notwithstanding the difference of shape,
produced precisely the same results,) the
shorter path a. c. d. is as 10 inches and the

longer a. b. d. 15 inches in length. The
waves of sound were generated by the Lan-

guette mechanism of an organ-pipe applied
at a. or d., and the series obtained first for

each tube separately, and then from the sy-
stem of both. The series of the shorter
tube was found E'.E". B". E'"., and that

mof the longer tube A. A'. E". A". C '". E
When the tubes were sounded together, the latter series was ob-
tained complete, and the notes of the shorter tube completely sup-
pressed. It was found, however, that the sounds of the longer tube,
which also belong to the series of the shorter, were obtained with

superior clearness, as E". E'". and A", and B". appeared to break
into each other.

Other experiments having shown that systems of tubes may,
by certain methods of vibration, be forced to produce sounds not

* Siv John Herschel's paper here referred to was published in Lond. and
Edinb. Phil. Mag., vol. iii. p. 401.—Edit.
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included in their natural series of harmonics, and it being pos-
sible that the suppression of the proper vibrations of the shorter

tube resulted not from the ordinary principle of interference

but from being forced into unison with the longer one, Professor

Kane endeavoured to obtain a system in which the whole series

of neither tubes should be suppressed, but that certain notes

should be absorbed from the series of each. In only one case did

he succeed, but in that one the result is very satisfactory. A
combination was made of this figure, in

which the length of the path a. b. c. e. was
Jy

21 inches, that of the path a. b. d. e. was n, \

1 8 inches. The series of the shorter tube ^
was F. F'. C". F"\, and of the longer D. D'. A'. D". F". A". D"'.

The waves being excited from the orifice e. the series of the system
was D. F. D". F". A". C". Hence the notes F'. and C". had
been absorbed from the series of the shorter, and the notes D'. and
A', from that of the longer tube : whilst the F. F'\ and C". of the

one and the D. D". and A", of the other tube maintained their place
in the series given by the system.

On the various Attempts which have been made to imitate Human
Speech by Mechanical Means, By Professor Wheatstone.

Professor Wheatstone gave an account of the various attempts
which have been made to imitate the articulations of speech by me-
chanical means. He described and repeated the experiments of

Kratzenstein, De Kempelen, the Abbe Mical, and Mr. Willis of

Cambridge. De Kempelen's speaking-machine was exhibited in

the course of the lecture, and made to pronounce many words and
a few short sentences. Professor Wheatstone concluded with an

analysis of the elements of speech founded on these and other inves-

tigations, and pointed out the importance of the inquiry as con-

nected with philology.

On the Communication of Sound, with reference to Public Buildings.

By Dr. B. Reid.

Experimental Researches into the Laws of the Motion of Floating
Bodies, By J, S. Russell.

It was the object of these inquiries to assist in bringing to per-
fection the theory of Hydrodynamics, and ascertain the causes of

certain anomalous facts in the resistance of fluids, so as to reduce

them under the dominion of known laws.

The resistance of fluids to the motion of floating vessels is found

in practice to differ widely from theory, being, in certain cases,

double or triple of what theory gives, and in other and higher

velocities, much less. These deviations have now been ascertained

to follow two simple and very beautiful laws : 1st, A law giving a

certain emersion of the body from the fluid as a function of the ve-
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locity. 2nd, A law giving the resistance of the fluid as a function

of the velocity and magnitude of a wave propagated through the

fluid, according to the law of Lagrange. These two laws compre-
hend the anomalous facts, and lead to the following

Results.

1. That the resistance of a fluid to the motion of a floating body
will rapidly increase as the velocity of the body rises towards the

velocity of the wave, and will become greatest when they approach
nearest to equality.

2. That when the velocity of the body is rendered greater than

that due to the wave, the motion of the body is greatly facilitated :

it remains poised on the summit of the wave in a position which

may be one of stable equilibrium ;
and this effect is such that at a

velocity of 9 miles an hour the resistance is less than at a velocity
of 6 miles behind the wave.

3. The velocity of the wave is independent of the breadth of the

fluid and varies with the square root of the depth.
4. It is established that there is in every navigable stream a cer-

tain velocity at which it will be more easy to ascend the river against
the current than to descend with the current. Thus, if the current

flow at the rate of one mile an hour in a stream 4 feet deep, it will

be easier to ascend with a velocity of 8 miles an hour on the wave
than to descend with the same velocity behind the wave.

5. That vessels may be propelled on the summit of waves at the

rate of between 20 and 30 miles an hour.

On a Species of Balance and its Application to the Measurement of
Electrical Repulsion. By W. Snow Harris.

The principle of this instrument depends on the reactive force

imparted to two parallel silk threads without torsion, from which is

suspended a horizontal needle or other body. If a needle be sus-

pended by two parallel and vertical filaments of silk without torsion,

equally distant from the centre, its position of rest will be horizon-

tal, and in the vertical plane passing through the silk filaments.

When the needle is turned through any given angle, the centre of

gravity of the mass is raised, so that the needle will, when aban-

doned to the force of gravity, continue to oscillate, and will be in

the state of a body falling down a small circular arc. Mr. Harris

has examined the law of this force imparted to the threads, and finds

it as the weight and square of the distance between the threads di-

rectly and as the length indirectly, and that it is exactly proportionate
to the angle of deflection of the needle. Upon these principles
Mr. Harris has constructed a balance, which he exhibited to the

Section, and by which he can estimate any forces of repulsion in

electricity however small. The instrument is not liable to many
difficulties which embarrass the use of the torsion balance, and may
be employed with advantage in many branches of experimental

physics.
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On Electrical Attraction. By W. Snow Harris.

The object of this paper was to examine the operation of attrac-

tion in electricity, and the laws and differences between the force of

attraction actually exerted between two bodies, and the force excited

in a neutral uninsulated body, by the influence of a charged body
acting upon it at a distance. He endeavoured to show that the

former force varied in an inverse ratio of the distance simply ; that

the law of the inverse square of the distance, which is the general
law for the former force, does not obtain at all distances between

bodies, except one of them be uninsulated and neutral
;
and that in all

cases of attraction there are two previous forces to be considered,

1st, the force directly induced in the neutral body ; 2nd, the effect

of this induced force upon the charged body ;
which last he calls

the reflected force, and attempted to prove that the whole attrac-

tive force between these bodies varies with these forces conjointly,
so that if one of them becomes fixed it varies with the other. He
exhibited and described several new experiments in electricity re-

lating to electrical induction and attraction, and expressed his opi-
nion that the whole attractive force was dependent on the action

excited in the neutral bodies reflected on the charged body. This

principle, with but little modification, he further applied to any case

of electrical attraction whatever.

On the Application of the Proof Plane and Torsion Balance to in-

quiries in Electricity. By W. Snow Harris.

Mr. Harris conceives that an insulated plate of metal of small

thickness may take up unequal quantities of electricity from a body
and yet the distribution be uniform. The experiments in illustration

of this were fully discussed. He alluded to several laws of elec-

trical intensity attendant on the disposition of electricity on surfaces

and plates varying in extension and in length, but of the same area,
and endeavoured to show that contrary to the ordinary view of

electrical distribution, electricity existed on both surfaces of a hol-

low sphere, as well as on both surfaces of a plate of the same area.

He considers every case of attraction in electricity to resolve itself

into the case of charging a coated non-conducting body, and that

the phaenomena always correspond to those observed in the latter.

On the Aurora Borealis. By Sir John Ross.

Having observed in his first arctic expedition that the aurora

sometimes appeared between the two ships, and also between the

ships and the icebergs, and found in his subsequent experience,
both in Scotland and during the second arctic voyage, proofs satis-

factory to his own mind that the aurora takes place within the

cloudy regions of the earth's atmosphere, Sir John Ross states

the following hypothesis on the subject, viz.
" The aurora is en-
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tirely occasioned by the action of the sun's rays upon the vast body
of icy and snowy plains and mountains which surround the poles."

On an (economic Application of Electro-magnetic Forces to manufac-
turing Purposes. By Robert Mallet.

The separation of iron from brass and copper filings, &c, in

workshops, for the purpose of the refusion of them into brass, is

commonly effected by tedious manual labour. Several bar or

horse-shoe magnets are fixed in a wooden handle, and are

thrust, in various directions, through a dish or other vessel contain-

ing the brass and iron turnings, &c.,and when the magnets have be-

come loaded with iron it is swept off from them by frequent strokes

of a brush. This is an exceedingly troublesome and inefficacious

process.
It appeared to the author that a temporary magnet of great power,

formed by the circulation of an electric current round a bar of iron,

might be substituted advantageously. The following is the arrange-
ment which he has adopted. Several large round bars of iron are

bent into the form of the capital letter U, each leg being about six

inches long. They are all coated with coils of silk-covered wire*
in the usual way of forming electro-magnets of such bars, and are

then arranged vertically, at the interval of five or six inches from
each other.

All the wires from these coils are collected into one bundle at

their respective poles, and there joined into one by soldering, a large
wire being placed in the midst of them and amalgamated. A gal-
vanic battery is provided, which, if care be taken in making the

junctions at the poles, &c, need not exceed four or at most six

pairs of plates, of from twenty inches to two feet square. The poles
of this terminate in cups of mercury, which are so placed that the

large terminal wires of all the coils can be dipped into them, cr

withdrawn easily.
The rest of the arrangement is purely mechanical. The required

motions are taken from any first mover, usually a steam engine.
The previously described arrangement being complete, a chain of
buckets is so contrived as to carry up and discharge over the top of
the magnets a quantity of the mixed metallic particles : most of the

iron adheres to the magnets, while the so far purified brass falls into

a dish or tray placed beneath to receive it. This latter is also one
of a chain of dishes, the horizontal motion of which is so regulated
that the interval between two dishes is immediately under the mag-
nets, in the interval of time between two successive discharges of
the mixed particles on the bars.

At this juncture the communication between the galvanic battery
and the magnets is interrupted by withdrawing the wires from the

cups of mercury, and the result is, that the greatest part of the ad-

hering iron drops off and falls in the space between the two dishes.

The next dish now comes under the magnets, the communication is

Third Series. Vol. 7. No. 40. Oct. 1835. 2 R
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restored, and a fresh discharge from the buckets takes place, and
so the process is continued.

Some iron constantly adheres to the magnets, but this is found of

no inconvenience as it bears but a small proportion to the total

quantity separated.
The author has had an imperfect apparatus of the sort above de-

scribed at work for some time, and has found it to answer
;
and

suggests the application of electro-magnets for somewhat analogous
objects in various manufactures. He particularly mentions needle

and other dry grinding.

An Inquiry into the Possibility and Advantage of the Application of

Magnetism as a Moving Power, with Remarks on the Nature of

Magnetism. By the Rev. James William M'Gauley.

To consider with advantage the possibility of applying magnetism
as a moving power, we must examine its nature and peculiar pro-

perties, because otherwise we cannot pronounce with accuracy on the

quantity at our command, or the probable cheapness of its produc-
tion. In this inquiry the author does not contemplate such a power
as that attained in magnetic rotations and. similar mechanism

;
it could

never be advantageous ; for the force of the magnet is not directly

applied, or is applied at such a distance as to be almost annihilated.

The quantity of magnetism we may produce seems to have no

limit, since we can combine any number of powerful magnets.
The ceconomy ofmagnetism. A very small electrical power, which

may be produced if necessary by the agency of sea-water, will

abundantly suffice.

The obstacles likely to prevent the application of magnetism as

a moving power. Of these the principal seems to consist in the

disturbing influence which magnets of any power exercise over
each other. This prevents the necessary reversion of the poles.

Experiment 1st. The author tried to reverse the poles of one

electro-magnet in contact with another : the sudden rush of elec-

tricity evidently caused a magnetic needle near the magnet to be af-

fected, but there was no separation or repulsion of the magnets, nor

any permanent change of polarity.
—Experiment 2nd. The similar

poles of two electro-magnets of very different power were brought

together : they attracted each other
;
the poles of the smaller magnet

were reversed by the larger, and a counter-current was formed

through its battery, and indicated by a galvanometer placed in the

circuit.—Experiment 3rd. Only one of the magnets was excited,

then its poles reversed
;
the other, acting as a keeper, was thrown

off, and attracted with great violence.—Experiment 4th. Between
two semicircular magnets A and B, a bar of soft

-jf \ iron, C, was suspended, and their poles reversed in

IA C b
J
such a manner alternately as to throw off the bar from

V*_ ^/ one magnet and cause it to be attracted by the other.—Experiment 5th. A bar of magnetized steel was

placed between the magnets ;
but the effect was not so powerful,
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since the iron bar became by induction a stronger magnet than the

steel, and hence the mutual actions of the iron bar and the magnets
was more powerful.
The very limited space within which magnetic action is confined

presents a very considerable obstacle. The power is inversely as

the square of the distance ; at the eighth of an inch the power even

of a large magnet is comparatively trifling. The stroke of one eighth
of an inch, directly applied to machinery, would be nothing : we must
increase the stroke, and at the same time diminish the power as little

as possible. If we increase the stroke, by increasing the distance

between the bar and the magnets, we diminish the power inversely
as the square of the distance ;

if by applying the power of the mag-
net at the shorter arm of a lever, we diminish only in the inverse

ratio of the distance : thus, if it is wanted to increase the stroke

twelve times, the power in one case with the smaller distance, is to

the power in the other with the larger distance, as the square of

the larger is to the square of the smaller, as 122
: l 2

: : 144 : 1.

With a lever, the power with the smaller distance is to the power
with the larger as the distance in the latter case is to the distance

in the former, : : 12:1. The power in any case is much diminished
;

but as we can create it in any quantity, this is of little consequence.
The repulsion of the magnet for the bar, though considerable, is

much less than its attraction.

The construction of the machine by which Mr. M'Gauley has

exemplified the application of magnetism as a moving power is

easily conceived. An oaken frame supports two magnets, A and B,

horizontally. The bar P K, fixed in a strong pen-
pi dulum of wood, of which S is a horizontal section,

J*
*

I
"N swinging on steel knife-edges, vibrates between the

(a Sm B } magnets, and has attached to its lower extremity a

V J rod connected with the reversing apparatus and

any other required machinery. The poles of the

magnets are simultaneously reversed, and the bar

driven with great force from one to the other, and with a ve-

locity of two or three hundred vibrations in a minute. The ap-
paratus for reversing the poles is simple, and can be adapted almost
without increasing its weight to any combination of magnets. Let
A 13 represent the axis upon which the wires w w and

K

w' w\ crossing each other under it, are turned
; these clip into

cups of mercury, c and c', connected with each other by the

2 R 2



308 British Associationfor the Advancement of Science.

wire Q, and with the zinc plate of the battery by the wire P
;
and

into the cups c" and c
n
\ connected with each other by the wire X,

and with the copper of the battery by the wire D. rv rv and rv' rv' are

connected with the cups V and R by the wires K and N, and with

the poles of an electro-magnet M by the wires S and T. The wires

K and N rise in the cups of mercury V and R, but do not leave the

mercury. Let us suppose, as in the figure, the wires rv w and rv' rv'

to dip into the cups c c" : we shall trace the electricity. It flows

from the copper of the battery F along D to c'", along X to c", along
N to R, along T to S, where it enters one pole of the magnet M.
Now, let the wires rv rv and rv' rv' have turned a little on their axis

A B, so as to dip respectively into c' and c"'. The electricity flows

from F along D to c"', along rv re, crossing the axis A B, along K,
to V, along S, and enters the magnet at N, before it entered at S

;

hence the current is inverted and the poles reversed.

The machine can be stopped or set in motion in a moment by lift-

ing or replacing any of the wires forming the galvanic circuit.

If its motion be interrupted its power is not wasted as in other ma-

chinery, but is accumulating ;
so that when it again works, it acts with

increased power and velocity. We can continue the most perfectly
uniform motion for any length of time by allowing additional fluid

to drop very gradually into the copper of the battery; the one cop-

per will answer for any number of magnets. If the zinc plates be

separate, by insulating these plates with flannel bags we greatly in-

crease the power and add to the duration of the galvanic effect.

Mr. M'Gauley has endeavoured to examine the relative lifting

power of magnets of various forms. The following are some of the

results :

The Iron. Three helices of the same wire, each 22 feet in length,
were coiled on three different magnets, and the same battery was
used.

lb. oz.

Magnet No. 1. In length 28 inches, diam. 2 inches, power 6 8

2. 8 £ 11 11

T* 3. A magnet having knobs, B and C each

V y 1-rV inches in length, diameter 1 inch,

and connected by an arm -H- by -rV> the

wire coiled on the knobs, with connect-

ing spiral ; power - 2 4

It was found on another occasion that when the helix did not bear

so great a disproportion to the iron, the power of the larger magnet
was comparatively very great. To learn the best size for the iron

bar suspended in the pendulum of the machine, three forms of keeper
were tried.

No. 1. 54 long, -[$ thick, 4 wide
; power 4

2. 5-H- w * 3 8

3.5* +1- + 7 8

The large magnet would not lift a steel needle, but lifted a wire of

soft iron equal in size to the needle. Perhaps the intensity of the
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magnetism, though its sum was nearly equal with the same coil,

was smaller when diffused through the particles of the larger mag-
net, and was unahle to disturb the magnetic equilibrium of the steel

needle.

The Battery. The magnet designated above as No. 2. was tried

with a battery :

lb. oz.

No. 1. Double cell, each 1 foot square ; power 11 11

2. 1 foot by 6 inches 6 11
3. Single cell, 3 inches by 2-j- 8

4. 1 inch square 2

Same magnet with single cell of battery No. 2, and charged with

No. 1. 1 part sulphuric acid, 50 parts water; power. ... 5

2. 1 nitric acid, 50 .... 3 8

The spark with these charges was at first very brilliant, but the

effect was transitory.

No. 3. Diluted alcohol, 10 parts in 100
; power 4

4. 2 parts sulph. acid, 1 nitric acid, 100 water .... 11 10
5. 1 part 2 100 .... 4

No. 4. was tried with a helix interposed between the po-
sitive pole of the battery and the magnet. The lifting

power was 1

Another magnet being interposed, power 3

When No. 4 was exhausted, so that it would lift only 1

pound, its zinc plate was raised out of the fluid and re-

placed ;
this increased the power to 2 8

When No. 4 would lift only 1 pound its fluid was poured
into its other cell, and the power became 5 9

8 pairs of plates in Cruikshank's battery caused magnet
No. 4 to lift 5 8

A calorimotor of equal surface, charged with a similar fluid 11 10

Perhaps the increased tension of the electricity might be found of

advantage when the helix is of great length.
In speaking of the charge, the author remarks that he is fully

persuaded of the necessity of decomposition for the production of

galvanic effect. A deflexion of 15° and more has been produced
in a galvanometer of great delicacy, which he constructed by merely
uniting, by a single corner of each, two tarnished pieces of metal, the

one zinc, the other copper ;
the imperceptible perspiration of the hand

may have acted as a fluid, and some foreign substance deposited on
either or both metals have aided the decomposition.

The Helix. Four magnets with different helices were used with

the same battery.

Magnet No. 1. 8 inches long, -§- diam., coil 7-j- yards, power 11

2. 4 6

3. That with knobs already mentioned, coiled

with 7-$- yards of wire 2 5

Coiled with ribbon of copper on the knobs . . 2
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Five magnets, each 8 inches long and -f- diameter, were coiled

with 7-J- yards of wire, and the same battery was used with each

magnet.
No. 1. The wire was coiled only on the ends, and crossed

straight from one pole to the other 1

2. Wire coiled on the ends, but connected by a spiral
round the magnet 11

8. Wire divided, and each half placed as a helix on
one end of the magnet 6

4. Wire coiled equally over the whole magnet 7

5. Wire divided into 4 equal parts, each coiled on one

fourth of the magnet 5

6 yards of wire were coiled on a magnet 74- inches

long, i square 7

1-j- yard of wire were coiled on a magnet 7-f inches

long, ± square 3

Hence the power of the magnet increases far more rapidly than pro-

portionately with its size.

Remarks on the Nature of Magnetism. The author in this part
of his paper discusses the prevalent theories of magnetism, and

compares them with a variety of experiments corresponding to the

analysis which he presents of the subject. It would be nearly

impracticable to do justice to Mr. M'Gauley's views on the nature

of magnetism in the compass of an abstract. The following brief

notice will serve to convey some idea of his mode of reasoning.

Magnetism does not arise from the circulation of electrical cur-

rents, but from the electrical excitation of the mass or the particles
in the magnet : not from currents, because it can begin to exist

without them, can continue to exist without them, and because cur-

rents can be generated in conducting substances of sufficient quan-
tity, velocity and intensity, without the development of magnetism.
Magnetism is mere electrical excitation, provided that by mere elec-

trical excitation we can cause its existence, and its various phaeno-
mena are such as we should expect from mere electrical excitement ;

and provided not electrical currents but electricity at rest be always
coexistent with it. Such, the author contends, are the facts, and he

proceeds to prove his position by appropriate experiments.
He then offers explanations in agreement with these views of se-

veral leading phaenomena, as terrestrial induction, the mutual at-

traction of conjunctive wires, the position of the poles, of a perma-
nent magnet, and of an electro-magnet, the retention of magnetism
in steel, the destruction of magnetism by heat, the development of
it by percussion, &c. He finally observes:

If magnetism be merely electrical excitation it is probable that,

cheap as their production is at present, a more ceconomical mode of

forming powerful magnets may yet be discovered. Though it may
be said that magnetism is not now for the first time applied to ma-
chinery, the author believes it will be acknowledged that the attempt
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to apply magnetism to machinery, as an advantageous and a powerful

agent, has been totally unsuccessful. In the experiment brought
under the notice of the Section, the velocity with which the poles of

any number of magnets are reversed is inconceivable, and the whole

lifting power is applied with the greatest possible advantage directly
to the mechanism; circumstances which appear to justify the au-

thor's expectation that the application of magnetism to machinery, as

a moving power, will ultimately be successful.

Description of a New Dipping Needle. By R. W. Fox.

Abstract of Hansteen's Researches in Magnetism. By Capt.
Sabine.

[This will be printed in the next volume of Transactions.]

Account of Magnetic Observations in Ireland. By Capt. Sabine
and Prof. Lloyd ;

communicated by the latter.

[This will be printed in the next volume of Transactions.]

Results of three years and a half hourly Observations with the

Thermometer at Plymouth. By W. Snow Harris.

[This Paper will be printed in the next volume of Transactions.]

On the Measurement of Heights by common Thermometers. By
Lieut.-Col. Sykes.

The thermometric instrument for measuring heights invented by
the late Rev. F. J. H. Wollaston, though very sensible, has been found

by the author and Mr. James Prinsep of Calcutta too fragile and too

expensive for rough work. After the destruction of three of these in-

struments, Col. Sykes had recourse to common thermometers, which,
with certain precautions, he found to answer extremely well, and

having tested their indications by contemporaneous barometrical ob-

servations, he was enabled to present a table of comparative results.

The thermometer to be observed was uniformly kept in the water,
which was made to boil violently, about 2 inches above the bottom of
the pot ;

two thermometers were successively employed, the differ-

ence of their scales being known ; different tables of the elastic force

of steam were employed in the reduction
; and from the whole of

the results the author has collected a few into a table, calculated

to show the limits of error, of thermometric measures of heights
in India, when the boiling temperature of the level of the sea is

assumed to be constantly 212°; of single barometrical observa-

tions, when the pressure at the level of the sea is assumed to be

SO,000 inches, (mean temperature in both cases 82°;) and of corre-

sponding barometrical observations. The general agreement of all

the results, by whatever method obtained, is remarkable, and is con-

sidered by Col. Sykes as justifying his opinion that common thermo-

meters may be satisfactorily used to supply the place of barometers
in measuring heights, where great accuracy is not required.
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Results of a Third Series of Experiments on the Quantities of Rain
received at different Heights in the Atmosphere. By W. Gray,
Jun. and Prof. Phillips.

[This Paper will be printed in the next volume of Transactions.]

Dr. Apjohn explained the substance of two papers recently read

by him before the Royal Irish Academy, and which have within a

few days appeared in the last part of their Transactions.* In the first

of these papers a formula is investigated for pointing out what has

long been considered a desideratum in meteorology, namely, the ex-

act relation between the indications of the wet-bulb thermometer
and the corresponding dew-points ; while, in the second, a number of

experiments are detailed, instituted for the purpose of testing its ac-

curacy, and which seemed to prove that the formula represented
observations with an extreme precision. The following is an out-

line of his communication, which was made orally to this Section.

When the wet thermometer attains its stationary temperature,
the caloric which it loses and acquires in a given time are obviously

equal. The latter is that imparted by the surrounding air to the

instrument in cooling through t — l' f degrees, and the former that

which constitutes the caloric of elasticity of the vapour formed. Now
if m be the amount of moisture which a given weight of air is ca-

pable, when saturated, of containing at the temperature t\ and m' the

quantity of vapour which would be formed at the same temperature
by the caloric evolved from the air in cooling through t — t' = d

degrees, then the relation in question is expressed by the equation

f" ~f (
)

in which f" is the tension of vapour at the dew-

point, andy*' its tension at the temperature of the wet-bulb thermo-
meter. This expression is rigorously exact, for in arriving at it we

merely assume what must at once be conceded, namely, that the air

which is cooled by contact with the moist bulb becomes saturated

with moisture at the temperature t
f

t
and that the tension of vapour

at a given volume and a given temperature is directly proportional
to its quantity or specific gravity. But the value of m is easily as-

signed by aid of the theory of mixed gases and vapours, and that of
m also admits of being readily deduced from the known values of
the specific heat of air and the caloric of elasticity of vapour. When
this is done, and the proper substitutions made, the above expression

d n
is converted into the following : fv =f ( — — x 5jr«

To this solution of the dew-point problem it may be objected that

the coefficient which is set down as -»y cannot be constant, in as

much as its value depends upon the latent heat of aqueous vapour

* The substance of Dr. Apjohn's first paper on this subject appeared in

Lond. and Edinb. Phil. Mag., vol. vi. p. 182
;
and that of his second paper

will be found in our present number, p. 266.— Edit.

t t is the temperature of the air, and t' that shown by the wetted instru-

ment.
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and the specific heat of the medium which encompasses the wet

thermometer, both of which vary, the former with the temperature,
and the latter with the pressure and the amount of vapour present
in the air. Such objection is theoretically just, and the necessary
corrections have therefore been investigated by the author in his

original paper, and may be applied if deemed necessary. Experience
however has satisfied him that, generally speaking, they may be neg-
lected, as in almost every instance their amount is considerably
within the inevitable errors of observation.

The experiments instituted for the purpose of testing the formula,
and which are detailed in the author's second paper, were next ex-

plained. The principle of the first of these is as follows : if air, in

reference to which t, t' and t" (the dew-point) have been accurately
noted, be raised to any elevated temperature, and the observation be

repeated in the heated air as far as respects t and t\ we shall have
two separate sets of observations from which to calculate the point
of deposition ;

and as the amount of moisture in the air is not altered

by the augmentation of temperature it has experienced, both calcu-

lations, provided the formula be correct, should give precisely the

same result, i. e. the dew-point in the first instance determined by
observation. Four distinct series of experiments on this plan were

performed by means of a very simple apparatus, and though the de-

pressions varied from 40, 7 to 280,
5, the calculated dew-points for

each series were found almost coincident, and the differences between
these and the observed dew-points were so trifling in amount as to

be clearly ascribable to unavoidable inaccuracy of observation.

The next test experiments performed were suggested by the for-

d p
mula itself. If/" =/' ~"

07
X «n» axi^ f" De supposed equal to

0, a condition which can only be fulfilled in perfectly dry air,

f' = —X qTT,
an equation from which we deduce d= 87/' x — .

Hence by determining experimentally the depression of the wet
thermometer in perfectly dry air we shall be enabled to pronounce
upon the validity of the general method under discussion. In order

to observe several values of c?, air forced from a caoutchouc bag
was made to pass three times through about two inches of oil of

vitriol, and then to traverse a tube containing the dry and wet ther-

mometer, and the indications of these instruments were noted down
as soon as the latter assumed its stationary temperature. Of nine-

teen observations of depression thus obtained, eleven were a little

greater, and eight a little less than the calculated results. The mean of
the plus errors of the formula was "28, and of the minus errors "4 of a

.gg .40

degree, so that — = — "006 is the mean difference between

experiment and calculation deducible from the whole. This sin-

gularly close correspondence of theory with experiment is the more

satisfactory because as the mean pressure for the nineteen experi-
ments was but a little over 30, and as the air was perfectly dry, nei-
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ther of the corrections, of which mention has been already made, re-

quired to be applied.
The most obvious method of testing the formula, or that which

consists in comparing its results with the dew-points experimentally
determined, was last noticed. That such criterion may be decisive,

it is necessary, 1st, that the depressions be considerable in amount ;

2nd, that the dew-points be accurately known. Now neither of

these conditions is fulfilled by the few registers which have been

published, the depressions being small, and the observations made
with an instrument (Darnell's hygrometer), the difficulty of observing
with which is universally admitted. It occurred, however, to the au-

thor, that both difficulties might be overcome in the following sim-

ple manner : let air saturated with moisture, and whose temperature
is therefore its dew-point, be heated, and let the temperature of the

heated air be taken, as also that shown by a wet thermometer sub-

jected to the action of a current of it. Then, by the application of

the formula, let the dew-point belonging to the two latter observa-

tions be calculated, and from a comparison of it with the original

temperature of the air, when saturated with humidity, he expected to

be enabled to pronounce with confidence upon the value of his me-
thod. Twenty-four distinct observations were thus made, the tabu-

lated results of which justify the following conclusions: 1st, that

in the case of seven of them the observed and calculated dew-points
are almost coincident ; 2nd, that the difference in no instance ex-

ceeds, and in but one instance reaches, one degree ; 3rd, that the

mean difference deducible from the whole is but '35, or about one
third of a degree of Fahrenheit.

At the close of this paper two tables are given by the aid of which
the application of the formula is rendered extremely simple and ex-

peditious.

On a New Anemometer. By the Rev. W. Whewell.

The author described the construction and purpose of an anemo-
meter which he exhibited. The object of the instrument is to ob-
tain a record of the total amount of the aerial current which passes
the place of observation in each direction. The assemblage of such
records for any given time will exhibit a type of the course of the

wind for such time
;
the mean of such records at the same place for

different years will exhibit the annual type of the winds for that

place, and the comparison of the types of the winds for many dif-

ferent places will throw light upon the general annual movement of
the atmosphere. Some of these instruments are now in course of

construction, with a view to their being tried in different places, and
it is hoped that some account of their working may be produced at

the next Meeting of the Association.

Account of the Measurement of the Aberdeen Standard Scale.

By Francis Baily.

[This Paper will be printed in the next volume of Transactions.]
2S 2
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GEOLOGICAL SOCIETY.

February 25.—A paper was first read,
r# On the Volcanic Strata

exposed by a Section made on the site of the new Thermal Spring
discovered near the town of Torre del Annunziata, in the Bay of

Naples j
with some remarks on the Gases evolved by this and other

Springs connected with the Volcanos of Campania;" by Professor

Daubeny, M.D., F.G.S., &c.

The discovery of a spring near Torre del Annunziata having oc-

casioned the removal of a considerable portion of a cliff, a clear sec-

tion has been exposed of the volcanic strata constituting that part of

the base of Vesuvius. The entire height of the cliff is 68 feet, and it

presents the following details :

Vegetable mould, mixed with decomposed lava, 5 to 10 feet.

Hard, compact, cellular lava, with occasionally considerable cavi-

ties, and scoriform at the bottom, 5 feet.

In one of the cavities of this stratum, Dr. Daubeny states, on the

authority of Colonel Robinson, that a considerable quantity of car-

bonate of magnesia was found : and Dr. Daubeny also found in the

same lava a white coating, which appeared to contain a very large

proportion of it. The author further states that Colonel Robinson has

since informed him, that in endeavouring to find the origin of the

magnesia, he had excavated to the depth of 40 feet, two miles up
Vesuvius, in the direction of the spring, and had found large pieces
of pumice, the cavities of which were completely filled with carbonate

of magnesia.
Under the bed of lava, the cliff is principally composed of strata of

rapilli and scoriae, of various shades of red, grey, and black, some-
times agglutinated by volcanic sand. In the upper portion the beds

are blended together, but in the lower they are, for the greater part,

tolerably distinct. In the midst of these strata is an irregular bed of

compact tuff, terminating abruptly at each extremity ;
and at a lower

level are one or two other beds of similarly constituted tuff, but trace-

able only for a few feet. These beds of tuff, Dr. Daubeny is of opi-

nion, were formed on dry land, by rain or torrents, as eight or nine

feet lower in the cliff, is an admixture of vegetable mould containing
stems of reeds, similar to those now growing in the neighbourhood ;

and about one foot still lower are the roots and part of the trunk of

a fir, in an upright position, in the soil in which the tree must have

grown. Intermixed with the earth, found at this level, fragments of

tiles, a piece of hewn timber, and other traces of human art are said

to have been discovered ; and at a somewhat higher level, a cypress,
also in an upright position. In driving a horizontal gallery, at a

level nearly 10 feet below that of the fir, vestiges of walls and

buildings with fresco paintings, as well as fragments of Roman pot-

tery, and a considerable quantity of cut marble, were discovered,

proving the overwhelming, if not of another town, of at least several

buildings, by an eruption of Vesuvius. The position of these build-

ings corresponds with that of a place mentioned under the name of

Oplonti in the Tabula Theodosia?ia, and it is remarkable that the



Geological Society, 317

large square building represented in that ancient map, opposite to the

word Oplonti, indicates in other places a thermal spring, which the

recent excavations made in this spot prove to have existed there in

the time of the Romans. The catastrophe which overwhelmed the

cypress and fir, above alluded to, Dr. Daubeny conceives happened
prior to 572, because near Bosce-tre-case, about two miles to the

north of Torre del Annunziata, and on the slope of Vesuvius, was

lately discovered, a few feet below the surface, a bag of Roman gold
coins, evidently almost fresh from the mint, and bearing that date;
while he conceives that it may have been effected by the great erup-
tion of 472. Considering, however, that the buildings underneath
must have been overwhelmed by some eruption antecedent to that

which covered the trees (these latter appearing to have grown in

the very materials which enveloped the former), he is disposed to

assign the formation of the beds constituting the lower part of the

cliff to the eruption of 79 ; but he adds, it is remarkable that an event
which covered the neighbourhood of Torre del Annunziata to the

depth of more than 30 feet, should not have added sensibly to the

accumulation of volcanic materials over Pompeii.
The spring of Torre del Annunziata possesses a temperature of

about 87° of Fahrenheit, and, according to the analysis of Professor

Ricci of Naples, abounds chiefly in the bicarbonates of soda, mag-
nesia, potass, and lime, with sulphate and muriate of potass, muriate
of soda, and muriate of magnesia. The quantity of carbonic acid gas
discharged is so great as to maintain the water constantly in a
violent ebullition, and to render the air in the stone cylinder through
which it escapes unrespirable. The same gas also rises in bubbles

through the sea, near the spot ; and there are patches of land upon
the cliff, upon which, owing to the disengagement of this gas, no

plant can be made to grow. Dr. Daubeny then points out the pre-
sence of oxygen and nitrogen gas, not only in the spring of Torre
del Annunziata, but in those of St. Lucia in Naples, at the Lago di

Amsanti, the Agua Santa on Mount Vultur, and the Lago di Solfa-

tara near Tivoli ; the proportion of oxygen varying from 9 to 16 per
cent., and of nitrogen from 84 to 91. With reference to the origin
of the nitrogen gas of these and other springs, Dr. Daubeny states

that he is ready to admit the possibility that it may, in many instances,
be separated from the water, and not be derived from an independent
source.

To those, however, who refuse to admit volcanic action to be a pro-
cess of oxygenation, he says, such a mode of explaining the emission
of nitrogen would seem to remove the difficulty only one step further,
since it still remains to be shown why spring water, which is in ge-
neral impregnated more fully with oxygen than nitrogen gas, should,
in these cases, disengage chiefly the latter. He also adds, that in

none of the warm springs in the neighbourhood of Naples does nitro-

gen appear to be evolved in any notable quantity; and that the warm
springs of Ischia are destitute of all gaseous impregnation : and in

conclusion, whilst admitting that the hot springs of Campania fur-

nish no positive confirmation of the connexion between volcanic pro-
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cesses and the evolution of nitrogen, the author contends, on the other

hand, that they suggest no facts which can set aside the evidence in

favour of that position, which the production of ammonia within the

volcano itself appears to furnish.

A letter was afterwards read, from Lieut. Freyer, R.N., addressed

to Charles Lyell, Esq., P.G.S., on the appearance of elevation of land

on the west coast of South America.

The localities alluded to in this letter are Arica, lat. 18° 26' south,
the Island of San Lorenzo in the Bay of Callao, and Valparaiso.

Mr. Freyer states, that on his first arrival at Arica he was struck by
finding shells, in very great abundance, at considerable heights above
the present level of the sea. To the north of the town the coast is

low, with a shingly beach and sandy plains, no rock being exposed ;

but he here found shells of existing species ten or twelve feet above

high-water mark. On the south are interesting sections, consisting
of innumerable thin beds of red sandstone and gypsum, resting upon
shale, in which fragments of fossil shells were noticed. The bold pro-

montory called the Mono of Arica is formed by the dislocation and
elevation of this sandstone to the height of about 400 feet, by a mass
of basalt, porphyry, and pitchstone, which pass insensibly into each

other. Near the summit of the Morro the sandstone contains layers
of a salt, consisting of chlorine 3 1 *6, sodium 3 1 '6, sulphuric acid 1 4*0,

lime 9*45, potash and magnesia 9*0, insoluble (silex) 4*0*. South
of the Morro the sandstone and gypsum beds have a small southerly

dip, and form indistinct terraces towards the shore. On these ter-

races, wherever the rock is exposed, Balani and encrusting Millepora
are found. At the height of about twenty or thirty feet above the sea

they are as abundant, and almost as perfect, as on the shore -

} at up-
wards of fifty feet they still occur, but abraded by the sand con-

stantly blowing over them
j
and there are traces of them at still

greater heights. In the island of San Lorenzo in the Bay of Callao,
Mr. Freyer found, at considerable heights, Concholepas, Pecten pur-

pureas, Sigaretus concavus, with other shells, in great abundance,
and retaining their colour almost as freshly as those living in the ad-

jacent sea. Mr. Freyer states that he did not visit Conception, but

that he had seen cargoes of the lime made from the shells found at

great heights in its neighbourhood.
With respect to Valparaiso he regrets he did not more attentively

examine the neighbourhood j
but he says, that to the east of the

town the shelly beach is now far above the reach of the tides, and
that rocks were pointed out to him which he was assured were under

water previously to the earthquake of 1822.

March 11.—A paper was first read, entitled "Description of a

Bed of recent Marine Shells near Elie, on the Southern Coast of

Fifeshire;
"

by William John Hamilton, Esq,, Sec. G.S.

The author commences his memoir by describing the geological struc-

ture of the neighbourhood of Elie, a small fishing-town about eighteen

* The author states that this analysis was made by his friend Major
Emmett, R.E.
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miles north-east from Edinburgh. The promontories which form the

two extremities of the bay of Elie, consist of amygdaloid and basalt,

the latter exhibiting sometimes a columnar structure. Between these

headlands the beach is low, and composed of alternating, thin beds of

sandstone and shale, with occasionally seams of coal and strata of

limestone, the whole belonging to a carboniferous system, and in-

clined at high angles in different directions, and without any regu-

larity. Basalt occurs in numerous places, extending in long reef's

far into the sea
;

the beds of sandstone and shale dipping from them
on both sides : but at one point in the western part of the bay the

strata are said to dip under the basalt.

About two miles to the eastward of Elie is a small promontory,
near the extremity of which is situated the bed of marine shells. The
extent of the deposit across the promontory does not exceed eighty

yards j
but its range inland could not be ascertained. The bed rests

unconformably upon strata of sandstone and shale containing masses

of ironstone, and consists principally of coarse sand, with rounded

fragments of the sandstone and ironstone. The shells are sometimes

imbedded in clay, but are more frequently scattered irregularly through
the deposit, and belong, without exception, to existing species. The

point at which they were first noticed, is about five feet above high-
water mark, and the shells were very much broken. As the bed gra-

dually rose towards the north-east, they were more numerous, and
better preserved ;

the greatest height at which they were noticed, by
the author, being twelve or fourteen feet above the level of high tide,

and on the east side of the promontory. The deposit passes upwards
into fine sand and comminuted shells. The strata, on the basset

edges of which the shelly bed rests, Mr. Hamilton conceives were
thrown into their highly inclined position by the agency of the neigh-

bouring trap, and before the accumulation of the gravel and sand ;

but that in consequence of the angle presented by the latter, and the

distribution of their component materials, a subsequent elevatory
movement has taken place, to which he ascribes the difference of level

between the deposit and the present shore.

A paper was afterwards read, entitled "Observations on the Dilu-

vium of the vicinity of Finchley, Middlesex 5" by Edward Spencer,

Esq., F.G.S.

The district occupied by this deposit extends from Muswell Hill to

Finchley Common, a distance of about three quarters of a mile : its

breadth is about 150 yards, and its average thickness is from 15 to

20 feet. The best point for examining the deposit is at the gravel-

pits in the lane leading from Muswell Hill to Colney Hatch. It pre-

sents, immediately beneath the vegetable soil, a bed about 14 feet

thick, consisting of marl and waterworn fragments of granite, por-

phyry, micaceous sandstone, mountain limestone, coal, lias, oolite,

and chalk, with many of the characteristic fossils of these formations.

The most abundant pebbles are lias and chalk
j
the latter being in so

great quantity as to give the whole accumulation a chalky character.

Flints are likewise sufficiently numerous to be extracted for repairing
the roads.
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This bed is separated by a well-defined line from another of red

gravel, about six feet thick, resting upon London clay. It is com-

posed rf rounded chalk flints and sand, and saurian vertebrae are

occasionally found in it
j
but no remains of Mammalia have been no-

ticed either in it or the superior bed. Mr. Spencer states that there

appears to be, in the whole of the deposit, a total absence of the

small rounded pebbles of Lickey quartz, which are plentiful on the

summits of the neighbouring hills of Highgate and Hampstead : and
in conclusion he suggests that the current of water which brought the

materials of the upper bed into their present situation flowed from
the north.

March 25.—A paper was read, entitled " Remarks on the Struc-
ture of large Mineral Masses, and especially on the Chemical Changes
produced in the Aggregation of Stratified Rocks during different pe-
riods after their deposition j" by the Rev. Adam Sedgwick, F.G.S.,
Woodward ian Professor in the University of Cambridge.

§ 1. Introduction.

The first section of the paper is devoted to some general considera-
tions of the changes produced both by igneous and aqueous agents.
Changes of the former class may be effected in a comparatively short

period, and can sometimes be imitated in a laboratory. But changes
of the latter class have often been effected during indefinite periods of

time, and under circumstances which admit not of imitation. In such
cases it is by observation only, and not by direct experiment, that we
can hope to rise to a rational explanation of the phenomena. The
author then gives some examples of both kinds of change here con-
sidered.

§ 2. Globular Concretionary Structure.

The author remarks, that although this kind of structure, as seen
in aqueous rocks, can seldom be imitated, yet it may be explained, in

most cases, compatibly with the known modes of material action, and
the phenomena may be correctly classified. He then proceeds to

give examples of the structure in question.
1. Chalk Flints.—They are posterior to the existence of the beds

in which they are found. The free siliceous matter of the formation

has not been uniformly diffused, but accumulated in distinct concre-

tions ; and therefore illustrates the principle contended for in the

paper.
2. Globular Calciferous Grit, 8$c.

—The author dwells at consider-

able length on the internal structure of calciferous grits, and explains
their chatoyant lustre by the independent crystallization of carbonate

of lime through definite spaces. He then points out several cases of

such rocks with a regular spheroidal structure, and with the lamina-

tions of original deposit passing, without interruption, through the

several spheroids ; and he infers from such phenomena that the glo-
bular structure was superinduced during the passage of the stratified

mass into a solid state.

3. Globular Magnesian Limestone.—For a detailed account of this

structure, he refers to a former memoir in the Society's Transactions,
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and endeavours to confirm, by new arguments, the conclusion he

drew from the phenomena, viz., that all the complicated concretions

in the formation of the magnesian limestone, have been produced since

the original deposition of the beds*.

4. Rocks of Globular Structure subordinate to the Old Slate Forma-

tions of North Wales.—He describes these rocks in considerable de-

tail, and divides them into two classes, both of which he is disposed
to arrange among stratified rocks altered by igneous action ; and he

remarks, that whether this opinion be true or false, the phenomena
illustrate a great principle in the segregation of mineral masses.

5. Nodular Ironstone, fyc. in Beds of Shale.—These, again, are pos-
terior to the deposition of the beds

j
for it is shown (especially by

some examples derived from Yorkshire) that the laminations of de-

posit may be traced through the nodules themselves. In this case the

segregation of the nodule has often been occasioned by the presence
of an extraneous body. Other examples are given of a similar che-

mical segregation from a similar cause
',
and the section concludes

with an enumeration of some appearances exhibited in the mineral

structure of petrifactions.

§ 3. Slaty Structure, Cleavage, 8$c.

The subjects introduced in this section of the paper are described

in considerable detail. The author first compares the structure of the

great Cumbrian zone, of green slate and porphyry, with the structure

of the principal chain of North Wales, and shows their perfect ana-

logy. In one respect, however, the two regions are remarkably con-

trasted. The Cumbrian system has few contortions or undulations,

probably in consequence of the great abundance of alternating beds

of porphyry; whereas a transverse section through the Welsh chain,

exhibits a continued series of longitudinal anticlinal and synclinal
lines. He also compares the structure of an upper slaty series in

Westmoreland and Lancashire, with a corresponding upper series in

North and South Wales, pointing out the circumstances in which

they agree and in which they differ.

In all these regions occur many beds with a slaty cleavage, which
is entirely distinguished from a jointed structure by its indefinite sub-

division, and it is neverfound to coincide with the true plane of strati-

fication. These planes of stratification and cleavage sometimes dip
to the same point, and sometimes to opposite points of the compass ;

they are stated to be inclined to each other, sometimes at an angle
less than 10°; on the average at an angle of 30° or 40°, and in no
instance at 90°. Where the slaty structure is well developed, the

strike of the cleavage planes coincides nearly with the strike of the

beds
j
and this important rule holds true in countries where the beds

themselves are thrown into a series of anticlinal and synclinal planes.
The author adds, that there are regions in North and South Wales,
thirty miles in extent, and many miles in breadth, where the cleavage
planes (notwithstanding the numberless contortions of the beds) pre-
serve an undeviating direction and dip. He states that in many large

* See Geological Transactions, Second Series, vol. iii. p. 94, et siq.

Third Series. Vol. 7. No. 40. Oct. 1835. 2 T
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slate quarries there is no indication whatsoever of the true bedding;
but whenever the slates have a striped structure, the stripes (so well

known in the Cumberland and Welsh roofing-slates) are parallel to

the true beds. To this rule there is no exception in the regions de-

scribed 5
and in thousands of instances the stripes are seen to be

parallel to the alternating masses of 'coarse greywacke^, and to cal-

careous beds with organic remains.

The author then describes a flaggy, passing into a finely laminated,
structure, parallel to the bedding. He points out the manner of di-

stinguishing this from a true slaty structure, which may readily be

done in a quarry, and, generally, even in examining hand specimens.
In this view, a laminated structure and a slaty structure differ so

entirely in their origin, that however nearly they may resemble each

other in some instances, they ought never to be confounded under

the same name.

Finally, he distinguishes cleavage planes from the contorted laminae

of argillaceous schists ; and endeavours to prove, by a long series of

sections derived from various parts of North and South Wales, that

the introduction of a crystalline cleavage was the last chemical change

superinduced on the slaty deposits before they became entirely solid.

He then speculates on the enormous amount of force necessary to

produce a crystalline cleavage through whole mountain chains of me-
chanical rocks

j
and supposes it due to an accumulated intensity of

crystalline action in a nearly homogeneous mass, every part of which

is exposed to the same conditions of aggregation while passing into

its ultimate solid form. He illustrates this principle by contrasting
the structure of the enormous calcareous deposits of the Alps with the

structure of the thin interrupted limestone formations of England.
The foliated uneven layers of old, crystalline schists (such as chlorite

schist, and mica schist) are briefly noticed, and considered generally
to form portions of beds, and not of cleavage planes : but to this rule

he gives some remarkable exceptions.
In all slate rocks, besides the cleavage planes, there are found one

or more sets of cross-joints, which often separate the rock into regular
rhombohedral solids. Even in hand specimens of such solids we may
detect which is the cleavage plane, because, parallel to that plane

(and to that plane only) the mass admits of indefinite subdivisions.

The direction of one set of joints is generally inclined at a great angle
to the direction of the beds : and, hence, as the prevailing strike of

the slate rocks of England is north-east, we may expect the prevailing
strike of one set of joints to be nearly north-west.

This portion of the paper concludes by recommending a more con .

sistent use of technical language in the description of slate rocks than

is commonly met with in the published works on this part of geology.

§ 4. Jointed Structure.

Rocks, both aqueous and igneous, have undergone a mechanical

tension while passing into a solid form ; and, in consequence, many
of them have become subdivided by a number of parallel fissures, pro-

ducing a jointed structure. Jointed pillars of basalt and prismatic
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granite are considered as examples of this structure. A jointed struc^

ture of this kind may in some instances be derived from an original

globular structure
;
but the prismatic and cuboidal blocks of granite

are not considered as due to such a cause, and the concentric crusts

into which such blocks are found to decompose, are regarded as the

natural effects of decomposition on a mass of homogeneous structure.

This conclusion is supported by the fact, that artificial pillars of gra-
nite (or even of oolitic limestone) sometimes decompose in concentric

cylindrical crusts.

In the preceding cases a jointed structure is, both in its origin and
in the mineral phenomena it presents, entirely distinguished from a

slaty cleavage. Some granitic rocks (without a vestige of true bed-

ding) have, however, an imperfect cleavage. The granite of St. Aus-

tell Moor is described as made up of highly inclined parallel lamina-

tions ranging about magnetic east and west
$
and on some parts of

the region, the laminations, on approaching the schistose rocks, are

extremely fine, and seem to form a passage between the killas and
the granite. Such an appearance is, however, the exception, and not

the rule. Again, the prismatic joints of the granite sometimes par-

tially affect the neighbouring slate rocks. But facts like these only

prove that the granite and the contiguous schists passed into their

ultimate solid state at the same time, and under similar conditions,

and throw no difficulties whatever in the way of the igneous theory
of granite. Some writers, by confounding such joints with beds of

deposit (to which they bear no analogy), have been led into most pre-

posterous conclusions.

Many of the great parallel veins of St. Austell Moor are described

as veins of segregation j yet some of them are metalliferous. Most
of the metalliferous veins and cross courses of Cornwall are, however,
considered by the author as veins produced by mechanical disruption -,

but on this hypothesis, the direction of such veins would (in part at

least) be affected by the structure and direction of the rock: and
from these considerations he thinks that we might (independently of

any direct observations) expect in some parts of the county a system
of veins running nearly magnetic east and west, and a great system
of cross-joints nearly at right angles to that direction.

Before concluding the paper, he briefly notices the principal direc-

tions of the great cross courses and veins traversing the mountain
limestone of Derbyshire and Flintshire. The cross courses are nearly
in the direction of the beds, the veins nearly at right angles to them :

and these two directions harmonize very exactly with the theory which
refers both sets of fractures to a mere mechanical disruption of the

rock.

April 8.—A paper was first read, entitled " Notice on the Junc-
tion of the Portland and the Purbeck Strata on the Coast of Dorset-

shire ;" by William Henry Fitton, M.D., F.R.S., &c.

The occurrence of silicified trunks of trees in the upright position,
with their roots in a thin bed of carbonaceous clay and coarse gravel,
a few feet above the top of the oolite, in the Isle of Portland, was

2T2
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mentioned some years ago by Mr. Webster*. Since that time Dr.

Buckland and Mr. De la Beche have inferred that both these trunks

and the Cycadeae described by the former f as occurring in the same

stratum, must actually have grown in the places where their remains

are found \ >
and, more recently, Professor Henslow has ascertained

the existence of two other beds of clay, between that which includes

the trees and Cycadeae and the Portland stone. The author of the

present notice was so fortunate as to visit the island, during the last

summer, at a moment when the remains of Cycadeae were found in

one of these loner beds, and to see some of them before they were
disturbed. The bed in which they occur is between those which are

called by the quarry-men "Cap" and "Skull-cap", both of which

consist of freshwater limestone j the latter being separated from the

Portland stone by no more than two or three inches of clay. The

Cycadeae in this lower bed were in some cases of very large horizontal

dimensions, and, like those in the dirt above the "Cap", were in

the upright position, and apparently in the places where they ori-

ginally grew.
The author found thin beds of clay, with more or less admixture

of mechanically divided matter, alternating in several other instances

with the fissile limestone at the lower part of the Purbeck forma-

tion. Even the "
Cap", which in Portland is generally a continuous

mass of limestone six to eight feet thick, without stratification, in-

cludes, in other places at its lower part, alternations of thin strata of

clay.
The "Cap" is for the greater part compact ;

but it includes ca-

vities lined with botryoidal carbonate of lime, and in other respects
resembles very strongly the travertine of Italy. In the clay or dirt

beneath it, no trees are found along with the Cycadeae, in the Isle of

Portland
;
but the author observed near Poxwell, on the north-east

of Weymouth, part of a silicified trunk, in a bed of "
dirt", which he

thinks may, not improbably, be inferior to the "Cap", and, conse

quently, the same with the lower of the two beds which in Portland

afford the Cycadeae.
The author ascertained, on attentive examination, that casts of one

or more species of Cypris exist throughout the whole series of the

slaty limestone beds above the Portland stone : the boundary of the

two formations being, as Mr. Webster had supposed, immediately
below the "Skull-cap": and, generally, the portion of the Purbeck

formation which adjoins that of Portland, may be said to consist of

freshwater limestone, alternating with thin beds of clay and mecha-

nically worn matter;—two of which beds, at least, contain the re-

mains of plants standing in the places where they grew : the whole

reposing upon strata which abound remarkably in marine shells.

The top of the Portland series, in which these shells are so abun-

dant, has many points of resemblance to the recent agglomerated

•
Geological Transactions, Second Series, vol. ii. p. 42.

f Ibid. p. 395. X Geological Proceedings, vol. i. p. 2 ID.
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limestones of Bermuda, and of the shores of Australia, and other

places in low latitudes
;
a fact which accords with the supposition that

this portion of England was for some time in the condition of a bank,

very near the surface,—or of an island of small height above the sea.

The inferences from the new facts mentioned in this paper, the

author remarks, do not invalidate the conclusions of previous ob-

servers
; showing only that land must have existed and produced

vegetation, above the present site of Portland Island, before the de-

position of the upper of the two beds, which contains the trees and

Cycadeae. The whole of the freshwater strata seems to have been the

deposit of a lake, or an estuary, of freshwater, in which (whatever
was the cause of the alternations), the waters must have deserted the

strata previously accumulated at their bottom, at two successive

periods at least ; in each case during a space of time sufficient for

the growth of Cycadeae j
and in the latter of the two cases, of trees

also,
—

upon the surface of the land thus exposed.
In conclusion, the author suggests, that the Isle of Portland should

be visited from time to time, and frequently, by geologists $ since

all the principal appearances of interest are presented by that part
of the strata which it is necessary to remove, in order to obtain the

valuable stone i so that new phenomena are continually brought to

light, and as rapidly defaced, during the course of the operations at

the quarries.
A paper was afterwards read, entitled " Observations on the Ich-

thyolites of Gamrie in Banffshire, and on the accompanying Red Con-

glomerates and Sandstones," by Joseph Prestwich, Jun., Esq., F.G.S.

In the summer of 1826, Mr. J. Christie of Banff, in company with

Mr. Dockar of Findon, discovered the thin stratum of clay which

contains the Gamrie ichthyolites, previously noticed in the bed of a

small brook
;
but as those gentlemen did not determine the geolo-

gical situation of the stratum, the author, at the suggestion of Mr.

Murchison, undertook, in a recent visit to Scotland, to investigate
its relative position.
The formations of which the district consists are, micaceous and

argillaceous schists, old red sandstone, a red conglomerate, and lias

clay and sand.

The bed containing the ichthyolites the author found to belong to

the upper part of the red conglomerate, and he gives the following
section of the deposit :

Soil :

1 . Loose conglomerate of angular fragments of argil-

laceous schist, imbedded in a reddish brown,

slightly micaceous sand , . . 35 feet.

2. Red clay 2

3. Grey clay, with ichthyolites disposed in nodular

layers about six or eight inches apart 4

4. Grey, slightly micaceous shale 12

5. Red conglomerate of quartz and clay slate .... 5

6. Coarse, micaceous, deep red sandstone 3

7. Loose conglomerate 12
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Beneath the last stratum are other beds of conglomerate, which

gradually become coarser and harder, and inclose a few rolled masses

of gneiss.
The ichthyolites, though most abundant in the bed of grey clay

(No. 3.), are not confined to it, remains of fishes occurring in the

subjacent sandstones and conglomerates j
and it is only when the

sandstones are entirely replaced by the conglomerates that the fish

exuviae disappear. This distinction the author assigns to the apparent
turbulent state of the water which brought the conglomerates together,
and the comparatively tranquil condition of that which deposited the

sandy strata.

With respect to the geological position of this system of sandstones

and conglomerates, the author shows that it rests unconformably on
the old red sandstone, and that it is overlaid by outliers of lias

j
he

is further of opinion that it belongs to the age of the coal measures,

and, probably, of the millstone grit. This conclusion is likewise in ac-

cordance with the opinion of M. Agassiz respecting the age of the

deposit, deduced from the characters of the ichthyolites.
The author, in addition to this account of the bed containing the

fish, gives a detailed description of the old red sandstone, the schistose

formation, and the trap rocks of the district. He gives a detailed ac-

count, also, of the faults, and shows by sections, that those between
Findon and Gamrie, and near Gamrie church, are older than the

lias, because they are overlaid by that formation, without affect-

ing it.

April 29.—A paper was first read, entitled
" Remarks to illustrate

Geological Specimens from the West Coast of Africa," by Captain
Belcher, R.N., F.G.S., &c, an abstract of which is given in No. 40 of

the Society's t Proceedings.'
A paper was next read, entitled " A Description of Specimens col-

lected on the Island of Ascension by the Rev. W. P. Hennah j" com-
municated by the Rev. Richard Hennah, F.G.S.j of which also an

abstract is given in the *

Proceedings.'
A paper was afterwards read,

" On a Bed of Gravel containing
Marine Shells of recent species, at 'The Willington', in Cheshire j"

by Sir Philip Grey Egerton, Bart., M.P., V.P.G.S.

"The Willington", the residence of Major Tomkinson, is situated

at the western base of the " Forest Hills", four miles north of Tar-

porley, and about nine miles in a direct line from the nearest point
on the shore of the Mersey. The u Forest Hills" belong to the new
red sandstone formation, and at this point have an elevation of 120

or 130 feet above the Mersey, or from 50 to 60 feet above the adja-
cent valley. In the summer of 1834 a bed of gravel was exposed
close to their base, to the extent of three or four yards, and to the

depth of one
j
and the author ascertained that it was between seventy

and eighty feet above the level of the Mersey. It presented so dif-

ferent a character from the usual gravel of Cheshire, that it attracted

the attention of the workmen. It was composed principally of fine-

grained gravel and pebbles from one to six inches in diameter, inter-

mixed with sand and fragments, and sometimes perfect shells of ex-
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isting marine species. The pebbles had undergone considerable

attrition, but presented a flattened, not a spheroidal form. They con-

sisted chiefly of granite, slate, chert, porphyries, greenstone, amyg-
daloid, new red sandstone, coal-measure sandstone, and quartz peb-
bles, identical with those of the conglomerate beds of the new red

sandstone of the district. The shells, which were thickly disseminated

through the whole deposit, were in an extremely friable condition,

and belonged to Turritella terebra, Cardium edule, and Murex erina-

ceus, as well as to a thin smooth bivalve, the genus of which could

not be determined. The extent or thickness of the deposit the author

was not able to ascertain, though he was informed that in making a

well at " The Wellington ", twelve yards of gravel and sand were pene-
trated before the new red sandstone was reached

j
he could not, how-

ever, learn if any Testacea had been noticed in making the well.

The shelly bed was separated by a well-defined line from an over-

lying deposit, twenty feet thick, of the ordinary diluvium of Cheshire,
and consisted principally of sand, containing pebbles and boulders of

granite, slate, greenstone, and other rocks.

From " The Wellington
"

the country slopes very gradually to the

Gowey, a small sluggish stream which conveys the drainage of this

part of Cheshire to the river Mersey, and empties itself into that

river near the village of Ince. The author then quotes some extracts

from the Red Book of St. Warburgh's Abbey, given in " Ormerod's

Topographical Account of Cheshire," stating that in Wyrall, in the

manor of Ynes, the sea had removed thirty caracates of land, and
was daily destroying more : the author also states that, according to

popular tradition, the sea once occupied a large portion of the valley
at the foot of the Forest Hills.

From the above details, and from a careful examination of all the

facts he could collect, he gives the following, as the conclusions at

which he has arrived :

1st. That the bed of gravel was deposited on the shore of the an-

cient sea, at that period extending to the base of the Forest Hills.

2nd. That this has occurred since the existence of some of the spe-
cies of shells now inhabiting our seas.

3rd. That an alteration in the relative levels of land and sea, to

the amount of seventy feet, has taken place since its deposition.
4th. That it has been covered by an accumulation of diluvium

twenty feet in thickness.

A communication was lastly read, entitled
" Notice of a newly dis-

covered gigantic Reptile;" by the Rev. William Buckland, D.D.,
F.G.S., &c.

The remains noticed in this communication were discovered near

Buckingham in a bed of clay immediately above the cornbrash
; and

the author states that their preservation is owing to the zeal of Wil-
liam Stowe, Esq., of that town. The principal bone is a caudal ver-

tebra of a reptile larger than the Iguanodon. It measures about six

inches in its longitudinal diameter, and six inches in the vertical and

largest transverse diameters of its articulating faces. Both these

faces are slightly convex, and are smallest on the lower side, and
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depressed on the upper, to form the channel for the spinal marrow.

The body of the vertebra is much compressed towards its centre, and

the transverse processes are reduced to a small tubercle on each side.

On the inferior margin of the articulating surfaces are large oblique
facets for the reception of a powerful chevron bone. The form of

this vertebra differs essentially from the subquadrangular form of the

caudal vertebra; of the Iguanodon, and it has no perforations on the

inferior part of its body, like those which enter the lower side of the

body of the vertebrae of the Plesiosaurus.

Other bones, of corresponding size, and considered by Dr. Buck-
land as belonging probably to this genus, have been found at Brad-

well, a few miles north-east of Buckingham, on the continuation of

the same formation.

ZOOLOGICAL SOCIETY.

April 28.—The Chairman exhibited a portion of the vertebral

column of a Sole, Solea vulgaris, Cuv., which had been sent to him

by Sir Thomas Phillipps, Bart., for the purpose of illustrating the

manner in which reunion takes place after fracture of the long spinous

processes of the caudal vertebrae. Each end of the fractured bones is

enlarged, and appears to have become a new centre of ossification,

from whence processes have been sent out to join the neighbouring
one ; and where, as in this instance, several adjoining bones have

partaken of the injury, the new processes have, in more than one

place, united the broken portion, not to that with which it was

originally connected, but to the bone immediately preceding or fol-

lowing it : the new bone exhibiting no appearance of disease, but

possessing altogether a healthy character.

Mr. Gray exhibited a specimen of a Toad, which he had recently
received from Swan River, whence it was sent to him by Joseph

Wright, Esq. Believing it to be hitherto undescribed, he charac-

terized it as the Bombinator Australis.

The back is generally smooth, and has some small smooth tuber-

cles arranged along it in longitudinal series. The toes are four in

number on the anterior feet, and five on the posterior : they are

slender, free, and unequal.
Mr. Gray remarked, that the form of Toad to which the name of

Bombinator has been given had not previously been met with beyond
the limits of Europe ; and added, that this Australian species agreed
with the European, not only in the essential characters of the group,
but in the tone and nature of its colouring, and was only specifically

distinguishable by the mode in which the markings were distributed

on its surface.

Mr. Gray also exhibited some specimens of the genus Echinus, as

restricted by Lamarck and modern authors ;
and proceeded to ex-

plain his views with regard to its subdivision into what he consi-

ders four natural genera, adapted to facilitate the distinction of the

species of this extensive group. He regards this distinction as of the

more importance, in as much as some of the characters which had been
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used for this purpose, such as the number of the tessera, and of the

pores in the ambulacra, have been found to be inconstant ; the num-
ber of these increasing, as they are now known to do, with the age
of the specimens. He proposed to divide the Echini as follows :

Genus 1. Arbacia.

Corpus depressum.
Area ambulacrorum angustissimse : ambulacra angusta, recta, sin-

gulo e serie simplici tesserarum biporosarum superpositarum
efformato.

Tessera ovariales et interovariales mediocres.

Anus valvis quatuor spiniferis tectus.

This genus corresponds with Echinus section A. of M. de Blain-

ville, and contains Arbacia pustulosa {Echinus pustulosus, Lam.),
Arb. punctulata {Ech. punctulatus, Lam.), &c.

Genus 2. Salenia.

Corpus subsphsericum.
Area ambulacrorum angustissima? : ambulacra angusta, recta, sin-

gulo e serie simplici tesserarum biporosarum superpositarum
efformato.

Tessera ovariales et interovariales maximse.
Anus subexcentricus.

This genus is known only in the fossil state, and has hitherto even

been confounded with Cidaris, but its tubercles are not pierced. It

comprehends Salenia scutiger {Cidaris scutiger, Munst., Goldf. Pe-

tref., t. 49. f. 4.—Park., Org. Rem., t. 12. f. 13.; Echinus petali-

ferus, Desm.) and two or three other allied species in Mr. Gray's
collection.

Genus 3. Echinus.

Corpus plus minusve depressum.
Area ambulacrorum latitudine dimidium arearum extraambula-

cralium aequantes : tessera ambulacrales tripliciter biporosae.
Tessera ovariales et interovariales mediocres.

Anus subcentralis, squamosus ; squamis spiniferis.
The ambulacral tessera in this genus may be regarded as being

each composed of three doubly pierced pieces : of these the upper
is placed in the middle of the upper edge of the tessera ; the next

below it, on the middle of the outer edge ; and the lowest on the

lower part of the inner edge of the plate : so that when the plates
are together, forming the ambulacra, the pores appear to form oblique

lines, each composed of three double pores, the inner upper double

pore of each line belonging to the plate above the other two double

pores.
This genus contains the sections B*. C. E. and G. of M. de Blain-

ville. The species may be divided into two very distinct sections,

thus :

1. Ambulacris angustioribus : ports mediocribus approximatis.
a. Ore subintegro.

Third Series. Vol. 7. No. 40. Oct. 1835. 2 U
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Of this section Ech. esculentus may be regarded as the type.
On this species Mr. Gray incidentally remarked that it is extremely

variable in shape, becoming very high and subcorneal in the adult age,
when it is Ech. Melo, Lam. ; and being often subangular, in which
condition it is Ech. subangulosus , Ejusd.

b. Ore profunde inciso.

Ech. excavatus, Lam.; Ech. Pileolus, Lam.,; &c.

2. Ambulacris latis : ports inter se tubercults parvis sejunctis :

ore 5 -inciso.

Ech. ventricosus, Lam.
; &c.

Genus 4. Echinometra.

Corpus plus minusve depressum, ssepe oblongum.
Arece ambulacrorum mediocres : tessera ambulacrales quinquariam

vel ultra biporosae.
Tessera ovariales et interovariales mediocres.

Anus subcentralis, squamosus ; squamis ssepe spiniferis.

In this genus the ambulacral plates may be considered as being

composed of five or more doubly pierced pieces, which form an
arched line round the outer edge of the tessera, with a single pair
of pores at its lower inner angle.
The spines with which the species of this genus are furnished are

often of very unequal size, and they are of very variable form, some
of the larger ones being very long, as in Echinometra trigonaria ;

and others very short and truncated, as in Ech. atrata.

Mr. Gray stated that he had formerly separated from the Echini

some of the species of this genus which are peculiar for their oblong
form, and that the genus so proposed by him had been adopted by
M. de Blainville ; but a much more extended examination has con-

vinced him that individuals of the same species vary from roundish to

oblong : and, therefore, having observed many round species agree-

ing with oblong ones in the peculiar character of the ambulacra, he
has united them to the former, under the same name. It is to be

remarked, as throwing doubt on the bilaterality of the Echinidce,

attempted to be established by M. Agassiz*, that the spongy ovarial

plate which that gentleman regarded as the mark of the hinder part
of the Echinidce, is always placed on one side or the other of the

longer axis of the oblong species.
This genus will contain sections B**. D. and F. of M. de Blain-

ville, as well as the Echinometra of that author, and many new spe-
cies which are as yet undescribed.

Mr. Gray subsequently exhibited a specimen of a new genus of

Corals, which he had recently received from the coast of Montserrat
in the West Indies. The coral in question is formed almost entirely
of rather large transparent rough fusiform spicula, which are irre-

gularly placed side by side along the stems, and are imbedded in the

animal matter: the spicula are so abundant as to render the coral

* The Memoir of M. Agassiz on this subject will be found in Lond. and
Edinb. Phil. Mag., vol. v. p. 369.—Edit.
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very hard, and to give it much of the appearance of a mass of arra-

gonite, of which it has also the form. Its stem is irregularly cylin-

drical, rather crooked, and slightly tapering : it throws off a rather

thinner branch a little below the middle of the main stem
; and both

the main stem and its branch end in a hemispherical head, the upper
surface of which is covered with forty or fifty rather large conical

tubercles, each terminating in a small central mouth. These tuber-

cles are formed of spicula resembling those of the stem, the points
of which arm the apices of the cones. The central cones are the

largest and most distinct, and the marginal ones are smaller, and
more or less confluent. The stem when broken exhibits similar spi-
cula and a few internal cells, but it has no distinct central axis : the

conical tubercles of the head are hollow, and they doubtless inclose

and give exit through their central mouths to the Polypes which form
the coral.

This coral appears to be most nearly allied to the genus Zenia (of
which Alcyonium fioridum. of Esper is the type), and agrees with it

in having no distinct axis, and in having the whole surface covered

with large spicula, arid the Polypes protruded from tubular cells at

the end of the branches. It differs, however, from that genus in

its spicula being much more abundant, and the coral consequently
more solid, and by no means spongy ; and in being less branched,
with the polype-cells forming a hemispherical head, instead of a

bunch of small branches. For these reasons Mr. Gray is led to con-

sider it as forming a new genus, which, until the animal is known, he
is induced to place next to Zenia, with the following characters :

Genus Nidalia.

Corallium fixum, cylindricum, subramosum, subsolidum, spiculis
calcareis dense indutum ; apice capitato, hemisphaerico, e pa-

pillis conicis insequalibus spiculiferis formato.

Nidalia Occidentalis. Nid. corallio albido, subramoso.

Hab. in littore Oceani Atlantici apud Montserrat in India Occi-

dentali.

The specimen described is now in the collection of the British

Museum.

XXXVI. Intelligence and Miscellaneous Articles.

ON THE EXISTENCE OF ARSENIC IN PHOSPHORUS.

MHERTN, a druggist of Berlin, found that some phosphoric acid,
•

prepared according to the Berlin Pharmacopoeia, by treating

phosphorus with nitric acid, became of a yellow colour after some time,

on the addition of sulphuretted hydrogen. M. Barwald passed a cur-

rent of sulphuretted hydrogen through phosphoric acid, prepared by
the method above mentioned : from a pound of acid he obtained eight

grains of a precipitate, which being mixed with carbonate of soda was

decomposed in a glass tube by dry hydrogen. In the upper part of

the tube a metallic layer was deposited, which from its appearance,
and also from the odour of garlic which it emitted when thrown on sea

2U2
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coals, was unquestionably determined to be metallic arsenic. Some
other portions of phosphoric acid, procured from other druggists at

Berlin, gave the same results. M. Barwald satisfied himself that

neither the vessel used, the nitric acid nor the sulphuretted hydrogen
contained any arsenic, and that this metnl came from the phospho-
rus. He learnt from another druggist that water in which phosphorus
was long kept also contained arsenic. This fact was confirmed by
Wittstock

j
but phosphorus which he himself prepared did not con-

tain any arsenic. His experiments also showed that a considerable

quantity of arsenic might be mixed wiih phosphorus without materially

altering its appearance j but, according to the proportion of the ar-

senic, its colour was deeper and of a more marked yellow gray, espe-

cially at the surface: if the quantity of arsenic was very considerable,
its colour was steel gray, but it was soft and ductile like wax.
M. Barwald attributed the presence of this metal in the phosphorus
to the sulphuric acid employed to'prepare it. M. Liebig also sa-

tisfied himself that the phosphorus bought of the druggists of

Frankfort contained rather a large quantity of arsenic. He found, as

the chemists already mentioned had done, that during the oxidation

of the phosphorus by the diluted nitric acid, phosphorous acid is prin-

cipally formed ; and he also observed that when this acid solution was

evaporated to expel the nitric acid, there was developed phosphuretted

hydrogen when it had arrived at a certain degree of concentration,
and this reduced the arsenic or arsenious acid which it contained, and
a black heavy powder was deposited, which was metallic arsenic.

M. Liebig proposes, in order to purify phosphoric acid, to substitute

phosphorous acid for sulphuretted hydrogen, this latter requiring se-

veral days for its action. The process which he proposes is the fol-

lowing : oxidize two parts of phosphorus by dilute nitric acid, and

evaporate the liquor until the arsenic is deposited j
at the same time

there is to be placed in a funnel, deposited in a cellar, one part of

phosphorus in a glass tube ; the phosphatic acid which is obtained is

to be used to purify the phosphoric acid a second time when diluted

with water : the mixed liquors are to be evaporated, and if arsenic is

again deposited, the operation is to be repeated until no effect is pro-
duced by the addition of phosphatic acid.

The above is extracted from the Annalen der Pharm. 1834. The
editor of the Journal de Chimie Me'dicale adds, that some experiments
which he had made showed that some phosphoric acid which was

prepared fifteen years since contained arsenic, but they had not found
it in any other specimen, nor in the water in which phosphorus had
been kept for four years.

—Journal de Chimie Me'dicale, April 1835.

COMPOSITION OF OXYCHLORIDE OF ANTIMONY. BY J. F. W.

JOHNSTON, F.R.S.E., &C, PROF. CHEM. IN THE UNIV. DURHAM.
Professor Johnston remarks that " we have many analyses of this

substance, no two of which agree, obviously because having washed
it more or less, each chemist operated upon a mixture in which the

relative quantities of oxide and chloride of antimony actually differed.
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According to Bucholz it contains 4-i per cent, of dry muriatic acid
j

according to Grouvelle it consists of 7 atoms oxide united to one
atom of chloride of antimony *. Dumas f gives as its composition
82 of chloride and 18 of oxide of antimony; while Mr. Phillips found
it to contain 78 per cent, of muriatic acid, and 92*2 [92*45] of oxide

of antimony, or to consist of one atom of acid to 5-^ of the base J.

From results so discordant, it is impossible to draw any conclusion in

regard to the true nature of the compound, or whether there be any
constant and definite compound of the chloride with the oxide of

antimony. That oxides and chlorides do unite there is now no doubt,
but the difficulty of obtaining these compounds in a crystalline form
has hitherto prevented their composition from being investigated so

accurately as their interesting nature requires." When the powder of algaroth is first thrown down, it forms a
beautiful white precipitate ; but if allowed to stand some time, or be
collected on the filter, it not unfrequently changes in appearance,
becomes granular, and assumes a yellowish- grey colour. In this

state acid is separated from it by washing with water, but its white-
ness is not restored. These grains sometimes possess a slight de-

gree of lustre
j they are minute crystals.

f* If an acid chloride of antimony, prepared by digesting muriatic

acid on the sulphuret or by any other process, be diluted with 20 or
30 times its volume of water, and set aside, the light white powder
which at first falls gradually contracts in bulk, and at the end of two
or three days has nearly all assumed the crystalline form. These

crystals are grey, yellowish-grey, or, if the chloride has been prepared
from the sulphuret and any sulphuretted hydrogen is present, of an

orange-red colour. They exhibit occasionally a high degree of lustre,

and, according to the measurement of Professor Miller of Cambridge,
are oblique rectangular prisms, of which the terminal obtuse solid

angles are replaced by planes. The crystals are generally micro-

scopic, but from their brilliancy the faces are very distinctly observa-
ble. Only on two occasions have I observed them form radiated

needles, brilliant, almost pure white, and half an inch in length ;
the

method above described, however, seldom fails to give distinct cry-
stals of a less size.
" When these crystals are washed with water, their brilliancy di-

minishes from the surface undergoing decomposition ; they must
therefore be collected and dried on bibulous paper without washing.
That these constitute a definite compound there can be no doubt.

" At a temperature considerably above,212° Fahrenheit they lose
no weight; further heated in a close vessel they decrepitate and give
off white fumes of chloride of antimony ;

31 *86 grains heated to red-
ness in a glass tube with twice its weight of dry carbonate of soda,
and the gas given off made to pass over chloride of calcium, gave only
•

1 2 of moisture = 0'38 per cent. This small quantity of moisture was

obviously hygrometric either in the soda or the salt.

* Gmelin's Handbuch, I. p. 985. + Traite de Chimie, iii. p. 399.

X Turner's Chemistry, p. 697. [Mr. Phillips's analysis, will be found in
Phil. Mag. and Annals, N.S., vol. viii. p. 408.—Edit.]
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"
By the most careful procedure, however, it is difficult to obtain

this compound free from a trace of chloride or oxide, which causes a

small loss when heated to redness. By this process I obtained in

three experiments 7593, 76*506, 75*98, for the per-centage of metal.

3rd, Gently heated in an atmosphere of sulphuretted hydrogen, mu-
riatic acid is disengaged, a little chloride of antimony is carried over

with it, and the black sulphuret remains. By a cautious application
of the heat, so as to prolong the process for two or three hours, the

quantity of chloride volatilized may be very much diminished, so as

to reduce the loss below a quarter per cent. Should any notable

quantity of white fumes make their escape, they may be decomposed
by causing them to pass through water, and the antimony afterwards

collected in the state of sulphuret. In two experiments, I obtained

by this method 76*558 and 76*6 for the amount of antimony. In

these results I have most confidence* in both, however, there was a

trifling loss, so that they ought to be rather under the truth.
•• I endeavoured to determine the oxygen directly by heating the

salt to redness with charcoal in a glass tube and collecting the car-

bonic acid evolved, but the approximation obtained was very rude.

Reckoning the loss as oxygen, therefore, we have for the composition
of the salt,

Chlorine = 11*32 = 2*55 atoms.

Antimony ce 76-6 = 9*498 —
Oxygen = 12*08 = 12-08 —

100

where the number of atoms of antimony is to this sum of those of

chlorine and oxygen as 2 to 3*08, very nearly the relation which the

electro-negative element bears to the metal in the oxide and first

chloride of antimony.
"The atomic constitution which agrees most nearly with these

numbers is the following :
—

By calculation. By experiment,
i CI = 6*639 = 11*49 = 11*32

Sb = 8-064

Sb = 36*290
= 76-72 m 76*6

45 1*0= 6*75 = 11*79 = 12-08

57*743 100 100

or two atoms of chloride are combined with 9 of oxide, the formula

being 2 (3 CI -f 2 Sb) + 9 Sb. The quantities of chlorine and anti-

mony found by experiment are, as was to be expected, a little less

than is indicated by theory, causing the amount of oxygen to appear
something greater than it ought to be."—Jameson's Edinburgh Phi-

losophical Journal, No. 35.

COLLECTION OF MINERALS AND NORTH AMERICAN FOSSILS.
We are requested to make known to our readers that a col-

lection of one thousand specimens of minerals, chiefly from North

America, is to be disposed of, containing many of the rare minerals
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of that country. Some of the specimens are of a large size, and
well adapted for a public institution. Also a collection of North
American fossils, containing about six hundred specimens, from

the transition, secondary and tertiary formations. Applications,

post paid, may be addressed to F. H., care of Mr. R. Taylor, Red
Lion-court, Fleet-street, London.

LETTER FROM MR. WATKINS.

To Richard Phillips, Esq., F.R.S., %c.
My dear Sir,

I am fully aware that the pages of your Journal are far too valu-

able to be occupied by silly and consequently useless controversy;
still I hope you will be able to favour me with a space, in your next

number, for the following brief remarks.

In the last number of your Journal, page 23 1, I observe in the first

paragraph of a long letter from Mr. William Sturgeon, that he has

been pleased to indulge himself in using rather strong language

against some one. I have accordingly inquired of this gentleman
whether in that paragraph he alluded to me, and he has very politely
answered me " Yes".

It therefore only remains for me in reply to his attack simply to

repeat, what I have before stated, in a letter in your Journal, page
238, March number, that the phenomena which Mr. Sturgeon re-

corded as new in November 1834, were known and exhibited to some
of the first philosophers of this country many months previously ; and

if Mr. Sturgeon doubt my assertion, I refer him without hesitation to

any of the gentlemen mentioned in my letter above alluded to.

I remain, My dear Sir,

5 Charing Cross, Yours faithfully,

Sept. 10th, 1835. Francis Watkins.

ANALYSIS OF WOLFRAM.
In 1796 Vauquelin analysed wolfram, and in 1815 it was repeated

by Berzelius; the results were :

Vauquelin. Berzelius.

Tungstic acid G7'00 74666
Protoxide of manganese . 6*25 5*640

Protoxide of iron 1800 17954
Silica 150 2-100

927 100-360

Mr. Thomas Richardson has lately again analysed this mineral, and

finds its composition to be :

Tungstic acid 73'60

Protoxide of iron 11 20

Protoxide of manganese . . 1575

100-55

The difference between this and the former analysis would lead to

the opinion that they were different species.
— Thomson's Records

of Science, vol. i. p. 452.
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" Remarks on certain

Statements of Mr. Faraday contained in his i Researches in

Electricity:" ByMicuAELFARADAY9 D.C.L. F.R.S.$c.$c*

To Richard Phillips, Esq.

My dear Phillips,

"Y^OU know as well as most persons how great my dislike
*-

is to controversy, but you also know that upon some rare

occasions I have been driven into it ; an occasion of this kind

constrains me at present to ask a favour ofyou.. On the 22nd
of January of this year, two papers were read at the Royal
Society, the first entitled " Remarks on certain Statements of

Mr. Faraday contained in the Fourth and Fifth Series of his Ex-

perimental Researches in Electricity," by Dr. Davy ; the se-

cond,
" A Note in reference to the preceding Observations," by

myself. These the Royal Society did not think fit to publish
in the Philosophical Transactions, but the notice of the read-

ings appears in the c

Proceedings' of the Society, No. 19, and

in your Philosophical Magazine, April 1835, page 301.

I now find that Dr. Davy has published his paper in the last

number of the Edinburgh New Philosophical Journal, p. 317.

I was in hopes that if that paper appeared in print mine might
have immediately followed it ; and meeting Dr. Davy in the

Royal Institution in May last, asked him to do me the favour

to allow that to be the case : this, I presume for good reasons,

(which, however, I do not understand,) he declined. I am
thus placed in a difficult position ; for, however willing Pro-

* See Jameson's Edinburgh New Philosophical Journal, October 1835,

p. 317-325.
Third Series. Vol. 7. No. 41. Nov. 1835. 2 X



338 Mr. Faraday's Reply to Dr. John Davy's Remarks.

fessor Jameson, the learned Editor of the Edinburgh Journal,

may be to act impartially, and give me the same opportunity of

publication he has given Dr. Davy, he cannot do so before the

lapse of three months. Under these circumstances, and with

the old adage before my eyes that "delays are dangerous," may
I beg you to insert this letter and my paper in the next Num-
ber of the Philosophical Magazine ? and I may still, perhaps,
be indebted to the kindness of Professor Jameson for its in-

sertion in the next number of the Journal in which Dr. Davy's
" Remarks" have appeared.

I am, my dear Sir, most truly yours,

Royal Institution, Oct. 10, 1835. M. FaRADAY.

The secretary of the Royal Society having mentioned to

me the preceding paper, I requested a sight of it, that I might
as soon as possible correct any error in the papers to which
it referred, and of which it might make me conscious; and

having read it, I am induced to hope the present note may
accompany Dr. Davy's observations.

I do not know that I have any right to suppose Dr. Davy
generally does not understand me in my papers, and yet some-

thing of this kind must have occurred; for instance, the new
law of conduction referred to in my Fourth Series* is not even

now evident to him, and therefore I think I cannot have

erred in supposing Sir Humphry Davy unacquainted with it.

The law is, that all substances decomposable by the pile are in

the fluid state conductors, and in the solid state nonconductors,
of the electricity of the voltaic battery (393. 394. 404. 407.

413. 505. 676. 679. 697., &c.f). The more careful examina-
tion of this law in other parts of my printed Researches shows
that no bodies but electrolytes have this relation to heat and

electricity, the few exceptions which seem to occur being

probably only apparent (690. &c.f). That the title of law,

therefore, is merited, and that this law was not known to Sir

Humphry Davy, are, I think, justifiable conclusions, notwith-

standing Dr. Davy's remarks. As to Priestley's results with

the electric machine, they really have nothing to do with the

matter.

I have said that Sir Humphry Davy spoke in general terms.
" The mode of action by which the effects take place is stated

very generally, so generally indeed that probably a dozen

precise schemes of electro-chemical action might be drawn up
differing essentially from each other, yet all agreeing with the

[• An abstract of Mr. Faraday's Fourth Series will be found in Lond.

and Edinb. Phil. Mag., vol. iii. pp. 449, 450.—Edit.]
[f The paragraphs here referred to belong to Mr. Faraday's Seventh

Series, and will be found reprinted in Lond. and Edinb. Phil. Mag., vol. v.

p. 166—169.-Edit.]
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statement there given (482.)." In this and other parts of

what I have written (483. 484. *), which Dr. Davy quotes, he

thinks that I have been deficient in doing justice, or in stating
Sir Humphry Davy's

"
hypotheses" correctly.

Dr. Davy for my word "
general" substitutes "

vagueness".
I used general in contradistinction to particular, and I fear

that vagueness cannot with propriety stand in the same rela-

tion. I am sure that if Sir Humphry Davy were alive, he

would approve of the word I have used ; for what is the case ?

Nearly thirty years ago he put forth a general view of electro-

chemical action, which, as a general view, has stood the test

to this day ; and I have had the high pleasure of seeing the

Royal Society approve and print in its Transactions of last

year, a laborious paper of mine in support and confirmation

of that view (1834. Part ii. page 448.f). But that it is not a

particular account is shown, not merely by the manner in

which Sir Humphry Davy wrote, but by the sense of his expres-

sions, for, as Dr. Davy says,
" he attached to them no undue

importance, believing that our philosophical systems are very

imperfect, and confident that they must change more or less

with the advancement of knowledge^ ;" and what have I done
but helped with many others to advance what he began; to

support what he founded ?

That I am not the only one, as Dr. Davy seems to think,
who cannot make out the precise (or, I would rather say, the

particular) meaning of Sir Humphry Davy in some parts of

his papers may be shown by a reference to Dr. Turner's ex-

cellent Elements of Chemistry, where, at page 167 of the fifth

edition, the author says: "The views of Davy, both in his

original essay and in his subsequent explanation (Philosophi-
cal Transactions 1826), were so generally and obscurely ex-

pressed that chemists have never fully agreed, as to some

points of the doctrine, about his real meaning. If he meant
that a particle of free oxygen or free chlorine is in a nega-

tively excited state, then his opinion is contrary to the fact,

that neither of these gases affect an electrometer," &c. &c.

Having similar feelings, I thought that I was doing Sir Hum-
phry Davy far more justice in considering his expressions as

general, and not particular, except where they were evidently
intended to be precise, as in the cases which I formerly quoted
(483. 484.).§

[* These paragraphs belong to the Fifth Series, noticed in Lond. and
Edinb. Phil. Mag., vol. iii. p. 460.—Edit.]

[t See Lond. and Edinb. Phil. Mag., vol. vi. p. 181.—Edit.]
% Phil. Trans. 1826, p. 390. Edinb. New Phil. Journ., Oct. 1835, p. 323.

§ I may be allowed to quote in a note a passage from one of Mr. Pri-

dcaux's papers, of the date of March 1833; I was not aware of it when
2X2
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'

Again, Dr. Davy says,
" What can be more clear than this;

that my brother did not consider water as essential to the

formation of a voltaic combination ?" &c. If this be so clear,

how happens it that Mr. Brande, in the last edition of his

Manual, vol. i. p. 97, says that " Sir Humphry Davy further

remarks that there are nofluids, except such as contain water,
which are capable of being made the medium of connexion
between the metals of the voltaic apparatus ;" and Mr. Brande's

observation is,
"
This, however, appears to me to admit of

doubt."? How happens it also that Dr. Ure, in giving his elo-

quent account of Sir Humphry Davy's discoveries*, uses the

very same words as those I have quoted from Mr. Brande,

adding,
"

It is probable that the power of water to receive

double polarities and to evolve oxygen and hydrogen is neces-

sary to the constant operation of the connected battery."?
I ought, perhaps, rather to ask, How could Sir Humphry Davy
use such words, and mean what Dr. Davy wishes to be consi-

dered as his meaning? Why, there can be no doubt that if
I had proved that water was the only substance that could per-

form these duties, Dr. Davy woidd have claimed the discovery

for his brother.

As I cannot impute to Dr. Davy the intention ofdoing in-

justice, the only conclusion I can come to is that the language
of Sir Humphry Davy is obscure even to his brother, who
thinks it perfectly clear ;

so obscure, indeed, as to leave on

his mind the conviction of a meaning the very reverse of that

which it bears to Mr. Brande and Dr. Ure. Thus Dr. Davy
puts his seal to the truth of Dr. Turner's observation! by the

very act of denying it.

What makes the matter still more remarkable is, that Dr.

Davy charges it upon me as a fault, that I, and / alone, have
said what he denies in words, but proves in fact ; whereas
/ have not said it, and others have.

If Sir Humphry Davy's meaning is thus obscure to his

brother, I have no right to expect that mine should have been

rightly taken ; and therefore it is that I suspect, as I said be-

I wrote in answer to Dr. Davy. Mr. Prideaux says,
" Sir Humphry Davy's

theory assumes that chemical and electrical attractions are produced by
the same cause; acting in one case on particles, in the other on masses:

and the same property, under different modifications, is the cause of all

the phaenomeria exhibited by different voltaic combinations.' A view so

comprehensive, embracing every modification of chemical as well as elec-

trical action, seems to include the other two, and every one that has been

or can be attempted on the subject. But what it gains in extent it wants

in distinctness." Lond. and Edinb. Phil. Mag., vol. ii. p. 215.
* Chemical Dictionary, art. Electricity.

f And to that of Mr. Prideaux's also.
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fore, that Dr. Davy generally does not understand me in my
papers.

That "
probably a dozen precise schemes of electro-chemical

action might be drawn up
"

differing from each other, but all

agreeing with Sir Humphry Davy's general statement," is no

exaggeration. I have in the very paper which is the subject
of Dr. Davy's remarks quoted six: 1. that of Grotthus(481.) ;

2. of Sir Humphry Davy himself (482.); 3. of Riffault and

Chompre (485.); 4. of Biot (486.); 5. of De la Rive (489.);
and 6. my own (518. &c). These refer to modes of decom-

position only ; but as 1 spoke in the passage above quoted of
" electro-chemical action

"
in reference to chemical effects

and their cause generally, I may now quote other particular
views. Volta, Pfaff, Marianini, &c. consider the electricity
of the voltaic pile due to contact alone. Davy considered it

as excited by contact, but continued by chemical action.

Wollaston, De la Rive, Parrot, Pouillet, &c. considered it as

of purely chemical origin. Davy, I believe, considered the

particles of matter as possessing an inherent electrical state to

which their chemical properties were due; but I am not sure
of his meaning in this respect. Berzelius, according to Tur-

ner, views them as being naturally indifferent, but having
a natural appetency to assume one state in preference to

another *, and this appears to be the theory of M. Fechner
alsof. Again, electro-chemical phaenomena have been hy-
pothetically referred to vibrations by Pictet, Savary, myself,
and others. Now, all these views differ one from another;
and there are, I think, a dozen of them, and it is very likely

that a dozen more exist in print if I knew where to look
for them ; yet I have no doubt that if any one of those above
could be proved by a sudden discovery to be the right one, it

would be included by Dr. Davy, and, as far as I can perceive,

by myself also, in Sir Humphry Davy's general statement.
What ground is there, therefore, for Dr. Davy's remarks on
this point ?

In reference to another part of Dr. Davy's observations
I may remark, that I was by no means in the same relation

as to scientific communication with Sir Humphry Davy after

I became a fellow of the Royal Society in 1824, as before

that period, and of this I presume Dr. Davy is aware. But
if it had been otherwise, I do not see that I could have gone to

a fitter source for information than to his printed papers.
Whenever I have ventured to follow in the path which Sir

Humphry Davy has trod, I have done so with respect and
with the highest admiration of his talents, and nothing gave

* Turner's Elements, Fifth Edit., p. 167.

t Quarterly Journal of Science, vol. xxvi. p. 428.



342 Note bj/ M. Ampere on Heat and Light

me more pleasure in relation to my last published paper, the

Eighth Series*, than the thought that whilst I was helping to

elucidate a still obscure branch of science, I was able to sup-

port the views advanced twenty-eight years ago, and for the

first time, by our great philosopher.
I have such extreme dislike to controversy that I shall not

prolong these remarks, and regret much that I have been

obliged to make them. I am not conscious of having been

unjust to Sir Humphry Davy, to whom 1 am anxious to give
all due honour ; but, on the other hand, I feel anxious lest

Dr. Davy should inadvertently be doing injury to his brother

by attaching a meaning, sometimes of particularity and some-
times of extension, to his words which I am sure he would
never himself have claimed, but Which, on the contrary, I feel

he has disavowed in saying
" that our philosophical systems

are very imperfect," and in expressing his confidence "that

they must change more or less with the advancement ofscience"
On these points, however, neither Dr. Davy nor myself can
now assume to be judges, since with respect to them he has

made us both partisans. Dr. Davy has not made me aware
of anything that I need change; and I am quite willing to

leave the matter as it stands in the printed papers before sci-

entific men, with only this request, which I am sure before-

hand will be granted, that such parts of Sir Humphry Davy's
papers and my own as relate to the subject in question, be

considered both as to their letter and spirit before any con-

clusion be drawn.

Royal Institution, January 9, 1835.

XXXVIII. Note by M. Ampere on Heat and Light consi-

dered as the Results of Vibratory Motion.\
T^HANKS to the labours of Young, Arago, and Fresnel, it

*
is now demonstrated that light is produced by the vibra-

tions of a fluid diffused throughout space, and which has been
called aether. Radiant heat, which follows in its propagation
the same laws, may be explained in the same manner. But
when heat is propagated from the most highly heated part of

a body, to another which is less heated, the laws of its trans-

mission are entirely different : instead of a vibratory motion

propagated in undulations or waves in such a manner that

every wave leaves at rest the fluid which it sets in motion at

the instant of its passage, we have a motion propagated gra-

dually in such a manner that the part which originally was
the hottest, and consequently the most agitated (explaining

[* Reprinted in Loud, and Edinb. Phil. Mag., vol. vi. p. 34 et scq.
—

Edit.]
t From the Annates dc Clrimic ct dc Physique, tome lviii. p. 434—444.
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the phenomena of heat by the theory of vibratory motions),

although losing heat by degrees, preserves, however, more
than the parts to which it is communicating heat. Hence an

objection arises against the theory of the transmission of heat

by vibratory motion*.

In a note inserted in 1832 in the 49th volume of the Biblio-

theque Universelle of Geneva, page 225, I endeavoured to

answer this objection by showing from which sort of motion
arise the phaenomena of which I have spoken. I intend now

again to make public my ideas upon the subject, and adding
to them some more extended developments.
The principle I have announced rests on the distinction I

established long since between particles, molecules, and atoms.

I call a particle an infinitely small part of a body of the same
nature with it, so that a particle of a solid body is solid, a

particle of a liquid body liquid, and of a gas aeriform.

Particles are composed of molecules held at a distance

from each other; first, by what at that distance remains of the

attractive and repulsive forces proper to the atoms ; 2ndly, by
the repulsion established between them by the vibratory mo-
tion of the interposed aether ; 3rdly, by attraction in the di-

rect ratio of the masses, and in the inverse ratio of the square
of the distances. The term molecules I give to an assemblage
of atoms held at a distance from each other by the attractive

and repulsive forces proper to every atom, forces which I ad-

mit to be so superior to the preceding that those may be con-

sidered relatively as almost insensible. What I call atoms,

are the material points from which these attractive and re-

pulsive forces emanate.

From this definition of molecules and atoms it follows that

the molecule is essentially solid, whether the body to which it

belongs be solid, liquid, or gaseous ; that the molecules have

necessarily the form of a polyhedron, of which the atoms,
or a certain number of them at least, occupy the summits.

These polyhedral forms are those called by crystallographers

primitive forms.

I admit that in the transition of bodies from the liquid to the

gaseous state, and reciprocally, the molecules in passing from

one of these states of equilibrium between forces which deter-

mine their distance, to another state of equilibrium between

the same forces, merely recede from or approach one another ;

but I think that in passing from the liquid to the solid state, two

*
However, as a body exposed to the rays of the sun is heated at first

on that part on which the rays fall, and that heat is gradually trans-

mitted to the remainder, it is impossible to admit that the light and heat

of the solar rays consist in vibrations, without admitting also that the heat

transmitted in the interior of a body is equally produced by vibratory

motions.
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or more of these molecules unite to form more compound
ones.

Mechanical forces can only separate the particles: the force

resulting from the vibration of the atoms can separate the

more compound molecule of a solid substance into more sim-

ple ones, such as those which exist in a liquid or in a gas.
Chemical forces alone can separate ulteriorly these last mole-

cules. For example, in the detonation of the mixture of one

volume of oxygen with two of hydrogen, from which result

two volumes of aqueous vapour, reduced to the original tem-

perature, every molecule of oxygen is divided into two, and

the atoms of each of these halves unite to the atoms of a mo-
lecule of hydrogen to form a molecule of water.

This division of molecules by chemical forces results from

a principle which I established in a memoir printed in 1814,

in the Annates des Mines, namely, that in equal volumes of

any gas or vapour whatever, under the same pressure and at

the same temperature, are contained the same number of

molecules.

With regard to atoms, the only property which I think can

with certainty be attributed to them is that of being abso-

lutely indivisible, so that although space be infinitely divisible,

matter cannot be so, for when the division is conceived to

have arrived at the atoms, every further division would of

necessity take place in the intervening empty spaces*. Enter-

taining such views of this subject, I distinguish molecu-

lar from atomic vibrations. In the first the molecules vi-

brate collectively in approaching to and receding from one

another alternately ; and whether they so vibrate or are at

rest, the atoms of every molecule can, and, in fact, always do,

vibrate in alternately approaching and receding from one

another, without ceasing to belong to the same molecule.

These last I call atomic vibrations.

It is to molecular vibrations, and their propagation through
ambient mediums, that I attribute all the phenomena of

sound; to atomic vibrations, and their propagation through
the aether, I attribute all the phenomena of heat and light.

Vibratory motion not being possible except around a state

of stable equilibrium between opposed forces, the atomic

vibrations necessarily suppose the existence of a repulsive

force in equilibrium with an attractive force, these two forces

acting at the same time between two atoms, so as to allow the

possibility of a stable equilibrium between these two forces ;

which circumstance will necessarily cause the repulsive force

to increase or decrease with greater rapidity than the attrac-

[* On this subject see Phil. Mag., first series, vol. lxii. p. 360. and vol.

lxiii. p. 372.- Edit.]
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tive force when the distance varies. Finally, these two forces

may be considered as one, the mathematical expression of

which should contain two terms with contrary signs, each cor-

responding to one of the forces in question.

Now, it is clear that if we admit the phenomena of heat to

be produced by vibrations, it is a contrndition to attribute to

heat the repulsive force of the atoms requisite to enable them
to vibrate.

In order to form a clear idea of the manner in which heat

is propagated according to the several laws, 1st, when it moves
within the substance of a body, and 2ndly, when it exists

in the state of radiant heat, it is necessary to observe at start-

ing that in the latter case it cannot be distinguished from

light, for light is nothing else than radiant heat having be-

come capable of parsing through the humours of the eye, be-

cause the frequency and intensity of the vibrations which con-

stitute it are then sufficiently powerful to be transmitted

through these humours*. It will next be necessary to com-

pare these two sorts of propagations to the two modes in which
sound is propagated. As a preliminary we will describe these

two modes of propagation.

Suppose a diapason set in vibration, and endeavour to de-

fine, first, what we ought to understand by the vis viva of its

vibratory motion. We obtain this vis viva by the summation
of the products of the masses of all its molecules by the squares
of their velocities at a given moment, adding double the in-

tegral of the sum of the products of the forces multiplied by
the differentials of the spaces described, in the direction of

these forces, by each molecule; this integral, which depends
only on the relative position of the molecules, being taken in

such a manner as to be null in the position of equilibrium
around which the vibration takes place f.

*
Experience proves that radiant heat, up to the temperature which

causes the bodies from which it proceeds to be visible in the dark, cannot

pass through water, either in a fluid or a solid state, and that, on the con-

trary, as soon as it attains the temperature of incandescence, it acquires the

power of traversing that medium. To explain this coincidence of two
facts which appear independent of one another, I set out from the prin-

ciple that under a certain degree of intensity and frequency of the vi-

bratory motions which constitute radiant heat, these vibrations cannot be

propagated through water, and that above that degree they are propagated
through it to a greater or a smaller amount. It is clear in the first case that

there can be no sensation of light, because the vibrations cannot be propa-
gated through the humours of the eye, nor, consequently, reach the retina ;

and in the second, that the bodies must become visible in the dark by the

rays which have then the power to penetrate the same humours.

f The integral taken in this manner is positive in all positions near
those of equilibrium ; and that is the character of stable equilibrium
around which alone vibratory motions can take place. From this it fol-

Third Series. Vol. 7. No. 41. Nov. 1835. 2 Y
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Let us see then what takes place in the diapason in the fol-

lowing cases.

1 . It* the diapason be in vacuo, the vibratory motion is in-

definitely continued, and the sum of the vires vivce, whether

implicit or explicit, remains constant.

2. If the diapason be in a fluid the density of which is

less than its own, every entire vibration of the diapason, that

is to say, its motion within the compass of two complete re-

turns to the same position with velocities in the same direction,

will produce in the fluid an undulation of a determined thick-

ness, which traverses it, according to the known laws of the

propagation of sound, leaving at rest the part it has traversed,

excepting the motion which the following wave will produce
if the diapason continues vibrating. At every vibration, the

vis viva of the diapason will have lost all the vis viva which

passes into the wave, so that the different successive losses

which the diapason will sustain will gradually diminish with

the intensity of the waves which it produces.
3. If the diapason be in a fluid of the same density and

elasticity with itself, it will be deprived of all motion at the

first vibration, and the whole of its vis viva will pass into the

only wave which it will propagate around itself.

4-. Iftherebein an indefinite medium any number what-

ever of diapasons in unison, of which a single diapason or a

group of neighbouring diapasons are in vibration, the waves

produced in the medium, which we suppose to be of a density
much inferior to that of the diapasons, in meeting those of the

diapasons which were at rest, will gradually communicate to

them motions so much the less the greater their distance is

from the vibrating group, the vis viva of that part of the waves
which meets no diapason being lost to the system. But in

proportion as the diapasons which first were at rest are set in

motion, they will produce new waves, a part of the vis viva of

which will return to the first group, returning to it a smaller

amount of vis viva than it receives, as by virtue of these mu-
tual exchanges the vis viva of their vibrations cannot increase

but in proportion as it becomes inferior to that of the group

lows that, the vis viva being the same, the sum of the products of the masses

by the squares of the velocities would become a maximum in the case in

which all the molecules would pass at once through the position of equili-

brium; for it would be when the other part, always positive, of what we
have called vis viva, is 0. I term the first part of the vis viva resulting
from the masses multiplied by the squares of their velocities explicit vis

viva (force vive explicite), and the double of the integral designated above

implicit vis viva. In a system which is retained at rest out of the position
of equilibrium theie is a positive implicit force equal to double the value of

that integral in the position in which the body is retained.
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originally vibrating. The vis viva of the system of all the

diapasons will by degrees diminish indefinitely, in consequence
of the waves which the medium propagates out of the system;
unless we suppose it to be inclosed within a sphere (une enceinte)
of diapasons kept in a state of vibration with a constant vis

viva, which we suppose, for example, to be inferior to that of

the part of the system originally vibrating. In that case, the vis

viva of that part and of the rest of the system tend to ap-

proach indefinitely that of the diapasons inclosed within the

sphere, without ever, mathematically speaking, being capable
of attaining it, because the diapasons within that sphere (en-

ceinte), which have a vis viva superior to its own, will lose a

part of it by the presence of the surrounding sphere commu-

nicating to it more than they receive; and that of those which
have less than the sphere will, oil the contrary, receive less

than they send out.

If we consider the diapasons placed in a cylindrical enve-

lope of very small diameter to observe their propagation in

one dimension only, or placed between two planes to observe

the propagation in two dimensions, or merely placed in space,
we may suppose in the first case the length of the cylinder

occupied by these diapasons to be divided into a number of

slices equal in length and parallel to the bases of the cylin-

der; in the second, that the space comprised between the

two parallel planes is divided into circular zones of equal

magnitude, the centre of which is in that part, supposed to be

very little, where the diapasons had originally vibrated; in the.

third case, in which the space surrounding the same part is

divided into spherical layers of equal thickness ; and we
shall discover the vis viva in all those cases to be transmitted

from the diapasons of a division of a zone, or of a spherical

layer, to the diapasons of the consecutive slices, zones, or

spherical layers. This transmitted quantity will be found null

if their vis viva was equal ;
we may therefore suppose, as a first

approximation, that the quantity of vis viva transmitted is

proportional to the difference of the vires viva? of the two
consecutive groups of diapasons. We then find necessarily,
with regard to the distribution of the vis viva in the dia-

pasons, the same equations as those found by Fourier, for

the distribution of heat in the three corresponding cases,

setting out from the same hypothesis, that the temperature or
transmitted heat, which here represents the transmitted vis

viva, is proportional to the difference of the respective values
of the temperatures. And supposing we apply to the trans-

mission of the vis viva between the diapasons other laws,—for

example, the laws which M. Libri or M. Babinet have pro-
2 Y2



34?8 Note by M. Ampere on Heat and Light.

posed for the transmission of heat, —it is evident that we shall

find for the transmission of this force in the systems of diapa-
sons the same equations at which those philosophers have ar-

rived for temperature agreeably to their respective hypotheses.
Let us observe here, that so long as we consider the dia-

pasons as having sensibly but one single dimension, we are

obliged to subject them to the condition of being capable of

vibrating in unison ; but as M. Savart has demonstrated that

vibrating forces of two dimensions, and with greater reason

vibrating bodies of three dimensions, are susceptible, by gra-
dual changes in the nodal lines, to take the unison of any vi-

brating body whatever, it suffices here to substitute, in every-

thing that precedes, the name of diapason for that of a vibra-

ting plate or solid, in order to find true everything we have
been saying, without any condition relative to the form or di-

mension of the bodies.

Let us now apply this to the molecules of a heated body,

considering these molecules as so many diminutive solids

susceptible of vibrating independently of one another, and of

communicating gradually parts of the vis viva of their motion
to the surrounding aether, producing in it an undulation or

wave at every vibration, precisely as a diapason communicates
one part of the vis viva of its vibratory motion to the sur-

rounding air; and let us admit that it is only through the me-
dium of this aether that a neighbouring molecule, which has

a less intense vibratory motion, increases gradually its vis viva

in proportion as this force is inferior to the force of the first

molecule; it is evident that we shall find, by the distribution

of the vis viva among the different molecules, precisely the

same equations as those which have been given for the distri-

bution of heat, according to the different hypotheses respect-

ing the manner in which the vis viva transmitted from one
molecule to another depends upon the difference in their tem-

peratures.
We find manifestly the same result by considering the sub-

ject as we have just enunciated it, according to the system of

emission, or according to that of vibrations, substituting for

the quantity of caloric in the first system, the vis viva of the

vibratory motions of the molecules in the second. It was in

order to render the analogy between the propagation of heat

in bodies and that of sonorous vibrations from solid to solid,

through the medium of the air, more easy of comprehension
that I supposed in this explanation that the molecules of
bodies do not transmit their vibratory motions one to another,

except through the medium of the aether: but I think that

the molecules can also transmit heat one to another [inane-
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diately] ; that in the change of form of a molecule, whatever

may remain, at the distance at which it is situate from the neigh-

bouring molecule, of the attractive and repulsive forces of the

atoms of which the two molecules are composed, is susceptible
of experiencing any changes which tend to make the atoms of

the second molecule vibrate. But this manner of considering
the subject requiring calculations which I have not made, I

have not thought proper to insist on the development of the

consequences of this idea. My object in these considerations

is only to demonstrate how the vibrations by which heat is

propagated in bodies may follow a law entirely different from
that of the vibrations of sound, of light and of radiant heat,
these latter vibrations being propagated by undulations which
leave at rest the part of the vibrating body where they have

passed, without a trace remaining of the passage, while the

former are made gradually, and from one object to the nearest,
and in such a manner that the vibrations of those parts which
are nearer to the source of heat remain always superior in

intensity to the vibrations more distant, by a quantity which

truly diminishes continually and by degrees, but that, mathe-

matically speaking, would only become nothing after an infi-

nite lapse of time.

XXXIX. Note relative to the Polarization of Heat. By
J. D. Forbes, Esq., F.B.SS. L. 8? E., Professor of Natural

Philosophy in the University of Edinburgh.

To the Editors of the Philosophical Magazine and Journal.

Gentlemen,
T> Y the Report of Professor Powell's communication to the— British Association at Dublin on the subject of radiant

heat, which appears in your Journal for last month (p. 296),
it seems to me that a doubt is thrown upon one case of the po-
larization of heat which I have described,—a doubt which I

will endeavour to remove with as much brevity as possible.
The experiment is this. Two bundles of mica plates are

prepared as I have described in my paper*, and each is attached

by wax to a sole of wood, so as to sustain it at the polarizing
angle when the sole lies flat. When two such bundles are

interposed as shown on page 3.51 (fig. 1.), between the source
of heat S, and the thermo-electric pile P, more heat reaches
the pile than when one of the bundles is raised on edo-e so
as to be crossed relatively to the other, as in

fig. 2.

It may be argued, that in these two positions the plates

[* See Lond. and Edinb. Phil. Mag., vol. vi. p. 210.— Edit.]



350 Prof. Forbes on the Polarization of Heat.

not being symmetrically arranged, more heat may possibly
reach the pile by conduction in one case than in the other, with-

out any reference to polarization.
The question is not, however, as has been stated,

"
purely

mathematical." It must be shown that the alleged effect is

not merely of the kind required, but that its amount is such as

to produce the observed variation ; and since the temperature
acquired by conduction is unknown, and can only be assigned
by its effect, the question, on the contrary, is purely experi-
mental.

Had the objectors taken the trouble to try the experiment,
the difficulty would never have been urged. I have never

denied the interference of the effects of conduction; I have con-

tented myself with the assurance that they were of an order

sufficiently insignificant not to produce the effects I observed,
which in almost every case, on the contrary, they tended to

diminish, as I have shown in my memoir ; and for that rea-

son I gave my numerical results as approximations only.
I never thought of entering into the fatiguing detail which
would have been necessary for explaining fully my grounds
of confidence in the experimental results at which I arrived,
which were chiefly such as must immediately offer themselves

to those who would attempt to repeat them, which I naturally
considered as preliminary to any criticism upon their sound-
ness.

Melloni has shown that in his experiments the effect of the

warmth, or conducted heat, of the interposed plate was always
or almost always insensible. I might argue that the effect of

the still smaller quantity of heat which could reach the plate

B, derived from that already so small in A
(fig. 1.), must be

insignificant ; and therefore the variation of this quantity,

owing to the relative change of position in question, must be
almost infinitely small even in my experiments, in which the

approximation of the source of heat was much greater than in

those of Melloni. And this argument would be incontrover-

tible to any one who had tried the experiments, and who was

capable of weighing quantitative evidence. But I have a much
more direct reply.
The mathematical distinction which Professor Powell and

Mr. Murphy established (and justly) between the cases of

fig. 1. and fig. 2. must be expressed by the difference of cer-

tain integrals depending on the distances of the elements of

the plates from one another in the two cases. But what will

be said if I destroy entirely this distinction ; or give it an op-
posite character, by pushing the plates nearer to or further

from one another in one position than in the other ; or if, in-
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stead of making the plates parallel, as in
fig. 1., I make them

incline opposite ways, as in fig. 3., and still get the same re-

sults, whilst in the intermediate position of fig. 2. forty per
cent, of the heat which reached the pile in the other cases is

stopped, and that instantly^ without any appearance of that

gradual process which conduction implies? I imagine that

those most urgent for mathematical precision will perceive that

the effects of conduction above alluded to must be quantities
far below the powers of our most delicate instruments to mea-

sure, and at all events of an order quite inferior to the great
and striking effects I have described, and which can only be

due to a peculiar influence of the plates upon the freely trans-

mitted ray.

Fig. l.

Fig. 2.

Fig. 3.

I speak with the more confidence on this point because
the objection in question is not a new one. It was urged to

me several months ago in Paris by a French philosopher of

great eminence, who, however, had not had recourse to the

only fair test, namely, an experimental one. Unprovided with

any of the apparatus I had employed, I hastily and rudely pre-

pared bundles of mica for the purpose of demonstrating the

independence of the result upon any nice adjustment of the

distances or relations of the plates, and I showed these expe-
riments to MM. Melloni and Libri, whose names are im-
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perishably connected with the science of heat, the one in its

experimental, the other in its most recondite mathematical,de-

partment. In these experiments no less thanJifty per cent.

of the whole heat incident upon the pile in the circumstances

of figg. 1. and 3. was polarized, that is, stopped, in the posi-
tion of the plates in fig.

2. : the effect on the galvanometer
was instantaneous, and the relative positions and distances

of the plates were varied in every possible way without sensi-

bly affecting even the quantitative measure of the results.

It would be easy to devise a vast variety of modes of opera-

ting which would equally annihilate the mathematical ob-

jection ; at present, being anxious to confine myself to the

narrowest possible limits, I will only add that in the beautiful

and admirably marked phaenomena of depolarization by a
uniform mica plate introduced between the plates A and B,
and perpendicularly to the incident ray, there subsists the

most perfect symmetry which the mathematician can desire.

I have had the pleasure of learning within a few days, from
M. Melloni himself, that he is now satisfied that heat is

polarized by tourmaline, which was that of all my experi-
ments in which conduction produced the most troublesome
effects.

London, October 5, 1835.

Postscript. Having communicated the substance of the

above note to Professor Powell, I had the satisfaction of

learning from him that the statement in the October number
of the Phjlosophical Magazine had led me to an erroneous

apprehension of what he stated, at the Dublin meeting, rela-

tive to the polarization experiment. In relation to the ques-
tion discussed above, he says :

" Allow me to assure you that if any of the reports repre-
sented it as urged for an objection to your results, they must
have entirely mistaken my meaning. I proposed it merely as

an abstract problem which would affect the small correction

which (if the heat were intense enough) should be applied for

the secondary radiation ; but I have no doubt it is quite in-

sensible."

I suffer the statement which I have made above, relative to

this experiment, to remain, because it may serve as a general
answer to a natural enough prima facie objection; whilst it

gives me the highest pleasure to be able to quote Professor

Powell's opinion in support of my views instead of the re-

verse.

Edinburgh, October 21, 1835.
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XL. Some Remarks upon the Crag Formation of Norfolk and

Suffolk. By Samuel Woodward, Esq.

To the Editors of the Philosophical Magazine and Journal.

Gentlemen,

"DERMIT me, through the medium of your Journal, to
* offer a few remarks on a paper by Mr. Charlesworth in-

serted in your Number for August, p. 8 J .

Feeling a kindred spirit with Mr. Charlesworth in bringing
these interesting deposits into notice, and moreover a desire

that truth should prevail, I do, in the true spirit of scientific

inquiry, state that my views of the subject do not square with

those of that gentleman.
In the first place, his red crag is decidedly diluvium or dis-

rupted crag, with an admixture of the oxide of iron, pre-

cisely similar to what we witness in the gravel of Norfolk.

We have also in this county immense beds of transported

crag shells, in the cliffs south and north of Yarmouth, and
at Cromer, but with this difference,—they are imbedded in

sand*.

Secondly, his term 'coralline crag' is not appropriate, as it

leads us to suppose that it is composed of corallines, when, in

fact, there are none in the Ramsholt bed, which is chiefly
adverted tof. Mr. Charlesworth has not mentioned the great
coral-reef situate about three quarters of a mile north of Aid-

borough, which contains (as far as I have observed) neither

univalves nor bivalves, except a few Pectens. I think he must
have had this locality in his mind's eye, and thus been led to

the misnomer^.
At the close of the prefatory remarks to my Outline of the

Geology ofNorfolk, I stated, on the authority of a friend, that

there was a bed of shells at Ramsholt analogous to those of

the calcaire grossier of Paris. I subsequently visited this lo-

cality, and found that the bed in question was what might be

termed undisturbed crag, and the superincumbent bed was

[* Mr.Woodward appears to us to have overlooked the great difference

between the organic remains of the red and coralline crag, as shown by
Mr. Charlesworth.—Edit.]

[f We apprehend that this designation as applied to the lower crag by
Mr. Charlesworth, refers merely to its being characterized by an abundance

of corals, having no reference to the bodies termed corallines. It is exactly

analogous to the appellation
"
coralline oolite" already established in geo-

logy.—Edit.]
[J The coralline crag of Aldborough is expressly referred to by Mr.

Charlesworth, p. 86.—Edit.]
Third Series. Vol. 7. No. 41. Nov. 1835. 2 Z
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transported, being waterworn and fragmented ; this was my
impression at the time I visited it, and I see no reason to

alter my opinion now ; neither do I wish to underrate the

merits of Mr. Charles worth's valuable communication, but

speak my sentiments in order that truth may be elicited. The
undisturbed bed has a layer of corals of the genus Astrea, to

which the Ostrea spectrum (Leathes) and Balanus sagittata are

frequently attached; the latter is provisionally named sagittata

by my friend the Rev. G. R. Leathes, from the shape of the

accessory valves, which are frequently found in situ. This

layer of corals is about three feet below the line of junction
with the disturbed crag, and in about the same line I found
the tooth of a shark two inches in length, of a light blue co-

lour; and was subsequently presented with two others of the

same kind, but smaller, by the gentleman who conducted me
to the spot*.

It will be inferred from what I have above stated, that I con-

sider the two bedsatRamsholt to be of the same age; and that

the red crag, by diluvial agency, has been superimposed upon
the undisturbed bed. There is, however, a bed ofcrag in Suf-

folk quite distinct from those at Ramsholt. I allude to that ex-

posed on Thorpe Common, about three miles north of Aid-

borough ; it contains shells specifically like those found in the

Norfolk beds, with the vertebrae and tubercles of the thorn-

back and other bones, common in the pits at Thorpe by Nor-
wich. My impression is that the Norfolk crag, extending as

far south as Thorpe by Aldborough, is a newer deposit, and
that could it be sunk through at the latter place, the regular
Suffolk crag shells would be found. One fact in favour of its

more recent origin is, that a few of the characteristic shells of

the Suffolk crag have been found in it near Norwich, as Murex
contrarius, Pectunculus variabilis, &c, in a bouldered state.

My view of the tertiary deposits of the eastern coast of En-

gland is, that in the antediluvian period this island formed a

part of the continent, and that the London clay deposit con-

tains the exuviae of an inland sea which communicated with

*The gentleman here alluded to is Mr.W. S. Fitch of Ipswich, who does
honour to science by his zeal in collecting for the pleasure of enriching the
cabinets of others. That gentleman presented me with a bouldered tooth of

the shark, black and shining, which measures three inches across its base !

1 think from its worn state that this must equal any of the Maltese teeth.

I cannot close this note without bestowing the meed of praise on my friend

S. V. Wood, Esq., of Hasketon, near Woodbridge, whose collection has
been so highly and deservedly spoken of by Mr. Charlesworth, for the li-

berality with which he distributes his treasures.
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the ocean towards the south ;
—that at a subsequent period an

irruption of the North Sea took place, forming an estuary
across Norfolk

; its eastern line running from Cromer towards

Lowestoft, and from thence across to Belgium, and its western

from Weybourn, by Norwich, Bungay, Ipswich, and a part of

Essex, thus communicating with the Paris basin. That the

Suffolk beds were deposited before the Norfolk, I conclude

from the analogy the former bear to those of the Paris de-

posit, and the latter bearing a greater specific relation to the

recent Testacea*. The fact of the numher of mammalian re-

mains found eastward of the estuary thus laid down, even in

the bed of the German Ocean, is considered by most as suffi-

cient evidence that it was once dry land ; and that its western

border was near the line pointed out, may be affirmed by the

number of mammalian remains found imbedded with the

littoral rejectamenta. The fine grinder of the mastodon fi-

gured by Smith in his " Strata Identified," was found at

Witlingham : I have a fragment of another which I found at

Bramerton ; and recently portions of two other grinders have
been found in that locality. Of the elephant I have fre-

quently met with fragments of its tusks ; but not of its grind-
ersj until this year, when on a visit to the Thorpe pit, I found
a large grinder, of thirteen lamina?, thirteen inches long and
five across the grinding surface. Some bones have also been
found in Bramerton, as an astragalus, vertebra, &c. Bones of
the ox, and horns and teeth of the deer have been repeatedly
found in this deposit.

I am, Gentlemen, yours, &c.

Norwich, Aug. 15, 1835. Samuel Woodward.

XLI. On certain Points in Meteorology and Magnetism.
By Sir G. S. Mackenzie, Bart., F.R.SS. L. $E. 9 $c.

To the Editors of the Philosophical Magazine and Journal.

Gentlemen,

A S there have been marked changes in our climate within
**"*- a few years, it is desirable that every observation which
has apparent importance should be recorded, and the atten-

tion of meteorologists called to it. I have made one that

* This opinion was submitted to the Geological Society through Dr.
Fitton in 1825, and is noticed in their Proceedings, vol. i. p. 93. [A notice
of Mr. Woodward's paper will also be found in Phil. Mag. and Annals,
N.S., vol. v. p. 140.—Edit.]
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I consider worth communicating to you. As long as I can re-

member, the equinoctial gales came from the westward, until

the westward variation of the magnet ceased to proceed, and
it began to retrograde towards the north, when the gales have
come from the eastward. Easterly gales have this year pre-
ceded the equinoxes, and at this moment it is blowing hard
from the east at the place whence I write. This leads me to

think that it would be of importance for those who have the

charge of meteorological registers, to examine them in refer-

ence to changes in magnetic variation during past times, as

far back as registers go ; and to note whether any remarkable

changes in climate have taken place ; and more particularly
to ascertain whether the fact respecting the change in the di-

rection of the equinoctial gales has been universal in Great

Britain, or confined to the northern parts of the island. Should
it be found that there is a connexion between atmospheric

phenomena and terrestrial magnetism, and that the move-
ments of the magnetic meridian are accompanied by change
in the direction of periodic winds, we may come at length to

ascertain some laws by which nature is governed hitherto

unknown to us.

I have also observed that the east wind, which has hereto-

fore been remarked as the driest, has of late come to us much

charged with moisture.

I beg leave to take this opportunity of remarking, that I con-

ceive no dependence can be placed on the thermometric ob-

servations made in the garden of the Horticultural Society.
It is some time since I pointed out to Professor Lindley the

defects of the apparatus. Instead of the thermometer being

placed in the shade of a wall, it is exposed near the ground
under a wooden roof which absorbs the direct rays of the sun,
and radiates heat to the instruments. Thus the indications

are too high.
As it is of importance that the instruments used in meteoro-

logical observatories should all agree exactly ; and as it is known
that even those constructed by the same maker do not always

agree with one another, all the instruments in Europe should

be compared. Indeed, one maker should be appointed to

construct every instrument used in observatories, so that all

may be made to agree with a standard.

I am, Gentlemen, yours, &c.

Coul, Sept. 22, 1835. G. S. MACKENZIE.
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XLII. On Divergence as the Cause of Motion in Plants. By
Henry Johnson, M.D.*

IN a former communication I have given a description of
-* the phaenomena of divergence, and I have endeavoured to

prove the analogy of this property to the irritability of the

animal system f. I shall now attempt to show that the cause
of divergence is the cause of the motion in plants.

I do not think it necessary to enumerate the many instances

and varieties of vital or other motion which are met with in

works on vegetable physiology. Instead of extending my re-

marks to vegetable motion in general, I shall at present con-
fine my observations to one kind, which, from its frequent oc-

currence and the very obvious nature of its effects, is parti-

cularly well suited to experimental illustration.

It seems to be essential to the healthy condition of most

plants, that the upper surface of their leaves or their blossoms
should be exposed to the light of the sun. I think, indeed, that

there are very few, if any, of the more perfect vegetables, to

which it is immaterial whether their leaves and flowers be

exposed to the light or not. Such plants have, therefore,
been endowed with the power of directing these parts to the

light, and this motion is effected by a curvature of the stem,

leaf-stalk, or flower-stalk. If a young sunflower or hollyhock
be laid prostrate, the stem curves, and the apex becoming
erect, the leaves are again placed in their usual relation to

the rays of light. Where the stem is rigid or fixed, it is the
leaf-stalks which perform this motion, as in ivy, of which
I have seen the leaf-stalks contorted in the most extraordinary
manner from their efforts to bring the glossy surface of the
leaves under the influence of the light. I remember to have
observed a Campanula which had been blown down by the

wind, and the stem of which being too rigid and ligneous for

it to be capable of curvature, the flower-stalks became curved,
so as to erect the fruit, present it to the light, and preserve it

from the humidity of the soil.

That motion of vegetables by which they regain the erect

posture when laid prostrate, or direct their leaves towards
the light, (with the exceptions afterwards to be mentioned,) is

always attended with curvature of the stem, leaf-stalk, or
flower- stalk ; and I proceed to state the experiments and ob-
servations which convince me that the property of diver-

gence is the essential cause of this curvature and the conse-

quent motion above described.

* Communicated by the Author.

f See Lond. and Edinb. Phil. Mag., March 1835, vol. vi. p. 164.
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I. Effects of dividing a Stem which has undergone Curvature.

Exp. 1.—A Jerusalem Artichoke (Helianthus tuberosus) was
tied down horizontally to a stick. In twenty-four hours the
stem had curved, so that its head was directed perpendicularly
upwards. The stem was then divided at right angles to the
direction of the curvature. The annexed sketch

(fig. 1.), a
faithful copy of one traced

p.
from the plant itself, repre-

l&'

sents the appearances be-

fore and after division. The
letters a, b, c mark the cur-

ved stem previously to divi-

sion ;
d9 d the upper, e, e

the under or outer, segment
after division. The former
has become more, and the

latter less, curved than the Helianthus tuberosus.

original stem.

Exp. 2.—Another stem of the same plant was tied down as

in the above experiment. In fifteen hours it had made a neat
and obvious curve upwards. It was cut down, and the ex-

tremity and curved part were found strongly divergent on di-

vision. The upper segment became still more arched than

before, whilst the lower lost its curvature and became almost

straight.

II. Effects ofremoval ofupper Segment.

Exp. 3.—A healthy stem of Spearmint (Mentha viridis)

growing very erect, was carefully pegged down in a horizontal

position. I then cut away the upper side for about the space
of one inch and a half. The lower segment immediately
hung down almost vertically. At the end of three days this

plant died, the mutilated part not having at all curved up-
wards ; but the uninjured part of the stem below had arched

irregularly so as partly to erect the stem.

Exp. 4.—Two healthy stems were divided down the middle
to the distance of some inches. By means of pegs they were

firmly fixed down on the ground, the upper segment having
been removed in each. They did not begin to turn upwards
until five days after.

III. Effects of Notching.

Exp. 5.—Two Jerusalem Artichokes, nearly of the same

size, were secured, in the same inclined position, each to a

separate stick fixed in the ground. The one was then notched
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on the under, and the other on the upper, side. Both imme-

diately became slightly inclined towards the entire side. The
effect was still more marked on the next day; and on the

third they were both "
nodding," as it were, towards the un-

injured side.

Exp. 6. (Sept. 15.)
—Two stems of the Jerusalem Artichoke

were tied down horizontally, and all leaves removed except
the terminal bunch.

In
fig. 2. several notches were made in the upper side, and

it became immediately slightly bent downwards. In
fig. 3.

the notches were made in the lower side, and it retained its

position unchanged. Next day (Sept. 16), fig. 2. was much
more curved downwards, and fig. 3. distinctly arched up-
wards. On the 17th the extremity of fig 3. was again di-

rected upwards. The other was still horizontal.

Sept. 21. That notched on the under side (fig. 3) was
curved more than enough to make its head erect. The other,
notched on the upper side, (fig. 2.) was now almost upright,
but rather less arched than the first.)

Fig. 2. Fig. 3.

Exp. 7.—A very young stem of Jerusalem Artichoke was
tied down, and the stem then notched on the upper side.

The notches were made near together, and pretty deep, the

leaves having been previously removed. The head imme-

diately hung downwards. In twelve days it was cut down.

Though the position was somewhat changed, its power of

erecting itself seemed to have been destroyed. The notched

part still inclined downwards, and not even the apex was
turned upwards.

IV. Pa?is which are not divergent are not capable of Motion.

a. The living sprays of all trees, and all herbaceous steins

which have become rigid and acquired ligneous matter, are,

I believe, invariably incapable of raising themselves up by
curving, if laid down, and they are not divergent on division.

b. Many plants which whilst young were capable of mo-
tion and divergent on division, lose the property of diver-
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gence, and with it the capacity for motion, when they become
old, as after flowering.

Exp. 8.—I bent down two spikes of Lavender {Lavandula
Spica), the one being a very young one not yet in flower, the
other almost out of flower. The former raised itself up again,
the latter did not. The former was divergent, the latter not.

c. Whilst engaged in the experiments of which I am now
giving an account, it was my constant practice to carry a lan-

cet about me, and on every known plant which occurred in

my rambles to try the effect of that simple experiment by
which it is ascertained whether a plant be divergent or not.

The list of plants in which this property was so detected is,

as before stated, too long for insertion, but I shall enumerate
the principal exceptions, which are not numerous.

1. Juncus conglomerate. Probably every species of Rush.
2. Iris Pseudacorus; the leaves divided lengthwise through

their narrow diameter.

3. Garden Carnation (Dia?ithus) ; the flower- stem.

4. Indian Corn (Zea Mays?), culms of Wheat, and other

Grasses.

Now, it is a most curious fact, that none of the plants or

parts of plants above mentioned curve up like ordinary di-

vergent vegetables. It is immaterial to the different species
of Rush in which position their green culms be placed; and

they are therefore not endowed with the power of raising them-
selves up when laid down. Besides, from their great flexibi-

lity and slender form they are little exposed to this accident,
and have plenty of successors or neighbours which, springing

up around them, supply their place, if they be destroyed.
2. The leaves of Iris, so far as I have been able to observe,

are equally incapable of vital motion as they are of curving,
and they are destitute ofdivergent power, except when divided

through their long diameter.

3. Every monocotyledonous plant with a jointed stem is

either destitute entirely of divergence, or possesses it only in

a slight degree ; and they are equally without the capacity of

curving their stems. Let a culm of one of the Gramina be

pegged down horizontally on the ground, and it will gradually
raise itself up. But this is not done by curving the stem, as

in other plants, but the joints assume an angular figure, and

thus the stem becomes erect, as seen in the drawings of a gi-

gantic grass, the Indian Corn plant. See figs.
4 and 5. (next

page.)
It is perfectly evident from this, that the moving power

resides, not in the stem generally, but in the neighbourhood
of the joints. And as the intermediate space (except when

very young) is not divergent on division, we have here, in my
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opinion, a most curious and unexpected illustration of the

theory which I have been attempting to prove.
Let us now review the jr;« 4.

facts and experiments which
have been adduced, and see

what may be reasonably
made out from them.

It has been proved by di-

viding the stem of a plant
which has already under-

gone curvature upwards,

(Exp. I. and 2.) that both

the segments are endowed
with the property of diver-

gence.
It is evident also from the

same experiments, that the

lower segment cannot con-

tribute to this motion, as any
effect which it may have
must be greatest in an op-

posite direction.

The motion or curvature

upwards must therefore de-

pend on the other, the upper

segment; and when we see

the great, the excessive force

with which the upper seg-
ment retracts on being Fig. 5.

freed from the anta-

gonism of the lower

segment, we can hardly
fail to believe, that in

this retraction (or rather

in its cause) we have

discovered an adequate,
and I think the true

source of the motion.

Hence, I come to the

conclusion, that the kind

of motion here treated

of is the result of the

contractile force or di-

vergence of the upper
segment prevailing over

that of the lower.

Third Series. Vol. 7. No. 41. Nov. 1835. 3A
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It will, no doubt, immediately occur to the reader, that to

substantiate the above inference it is incumbent on me to

show, that removal or destruction of the upper segment is

followed by loss or diminution of the power of curving up-
wards. Now although, on account of the facility with which
new matter (probably endowed with moving fibres) is added
to mutilated plants, it be very difficult entirely to prevent
stems curving upwards by removal of the upper segment, yet
I have occasionally seen the experiment succeed, and I can

confidently affirm, that the process, if not prevented, is much
retarded, and of this fact the experiments above described

are a sufficient proof. In Exp. 3. the part of the stem of

Spearmint from which the upper segment had been removed
had not curved upwards at the end of three days, and in

Exp. 4. this action did not begin until five days after. In
the natural state this would certainly have occurred in about

twenty-four hours.

We conclude, then, £hat as in the first series of experiments
the cause of motion was traced into the upper segment of a

divided stem, so we here find that removal of this part prevents
or retards the same motion.

The experiments on the effects of notching curiously con-
firm and illustrate the inferences drawn from the preceding
experiments.

By the process of notching, we artificially weaken the

contractility of one side, and enable that of the other to exert

itself so as to arch the stem. In this way curvature or mo-
tion in almost any direction may be produced at will, as in

Exp. 5. Exp. 6. shows the effect of notching in delaying the

motion upwards ;
one stem notched on the upper side was still

horizontal on the second day after the operation.
In Exp. 7. the process of notching has so completely de-

stroyed the action of the upper portion of the stem, that at

the end of twelve days the stem was still inclined downwards,
and even the apex was not turned upwards.

If anything more be necessary to establish the fact that

divergence is the cause of the motion in plants here treated

of, it is to show that the want of this property is attended

with the want of the power of motion. And this I think is

clearly made out by the facts stated in section IV.
I have thus endeavoured to trace a certain kind of vegeta-

ble motion to that property which I have termed divergence,
the analogy of which to irritability or contractility I have la-

boured to prove, 1st, by its supposed vital nature; 2ndly, by
its being sensible to stimulants

;
and 3rdly, by its being the

cause of vital motion.

Shrewsbury, July 18, 1835. Henry JOHNSON.
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XLII1. On certain coloured Bands observed in examining New-
ton's Mings. By A. R.

To the Editors of the Philosophical Magazine and Journal.

Gentlemen,
I N examining Newton's rings I was induced to place a con-

vex lens (36-inch focus) between two surfaces of plate-

glass, in order to effect the superposition of the rings.

My attention was suddenly diverted when viewing the rings
with transmitted light, by observing a series of coloured

bands extending nearly over the whole surface of the lens,

but not assuming any definite form, nor did the breadth or

direction of any of these bands bear the slightest relation to

the situation of the rings; their curvature varied materially
with a variation in the pressure ; and their breadth changed
from the same cause. Having satisfied myself that these ap-
pearances were not owing to any films, or particles of dust, I

endeavoured to obtain them by reflection, and succeeded

equally well. In examining them with glass of different thick-

ness, the magnitude and curvature of the bands differed ma-

terially for the same degree of pressure, and it appeared that

for extent of surface and brilliancy of colour, two pieces of

plate glass of equal thickness are the best. These effects were
observed by the light of a candle, and on the following day
I found that they were not produced by the sunlight until re-

ceived into a darkened room through a very small orifice, when
the maximum effect was produced by placing the lens at its

focal distance from the orifice. The breadth of the bands is

greatest for the same pressure when the incident beam of light
is Z.

x
to the surface of the glass.

Polarized light produced no change, except when the ana-

lysing eye-piece of Iceland spar was in such a position as not

to transmit the reflected beam, in which case the darkness was

too intense to render the colours visible. I have repeated this

experiment with glass varying' in thickness from the twelfth of

an inch to three fourths of an inch; in the latter the bands

could scarcely be discovered, and were then visible only in

the immediate neighbourhood of the rings.
These are the principal facts I have observed, and their

explanation will probably be found to depend upon the inter-

ference of the waves of light reflected and transmitted at the

different surfaces of the glass, and this is partly confirmed

from my being unable to obtain the bands when a lens of short

focal length is used. Whether this experiment will aid in

establishing the greater certainty of any branch of the undu-
3 A2
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latory theory of light, time alone can determine, and some

relation must be established between the compressing force

and the breadth and forms of the rings before we should be

warranted in deducing any conclusions.

I am, Gentlemen, yours, &c.

Liverpool, Sept. 12, 1835. A. R.

XLIV. On the Verification of Captain Lloyd's Levelling In-

strument by the Greenwich Mural Circle. By John Nixon,
Esq*

T N order to prove that the gun-metal collars of the superb
T level, by Cary, employed by Captain Lloyd in levelling
from London to Sheernessf, had been constructed of equal
diameter, the instrument was set up in the north window of

the Observatory at Greenwich, at a distance of about eight
feet from the mural circle J. The cross wires of the (thirty-

inch) telescope ofthe level being adjusted to the sidereal focus,

by observing when those of the great telescope of the circle,

as seen against a disc of white paper placed about an inch

from its eye end, appeared perfectly distinct, the horizontal

wire of the level was adjusted for collimation, and the great

telescope fixed at the (mean) horizontal point of the circle,

(which point bisects the arc passed over by the telescope in

observing the direct and reflected altitude of a star). On
looking through the telescope of the level, its horizontal wire

was found to conceal or cover that of the circle so completely
that the wires could not be seen separate without a slight ele-

vation of the telescope of the level. In confirmation of the

correctness of the observation, the great telescope, previously
inclined, was moved until its horizontal wire coincided pre-

cisely with that of the undisturbed level. On reading off

the microscopes of the circle, the direction of its telescope

proved to be horizontal within a small fraction of a second.

The success of the method must evidently be in proportion
to the degree of fineness of the thicker of the two horizontal

wires made use of; because, as both may be considered

opake, it would be impossible to distinguish with what part
of the diameter of the thicker wire the finer one coincided,

or, indeed, whether they were merely sufficiently approxi-
mated not to appear separate. The wires of the Greenwich

* Communicated by the Author.

f See the Philosophical Transactions for 1831. [or Phil. Mag. and

Annals, N.S., vol. ix. p. 368.—Edit.]
% H the measurement from the object-glasses or from the centres of

the two instruments ?
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telescope may be regarded as unexceptionable, but were those

of the level equally delicate they could scarcely have been
efficient in staff-leveiling at short distances.

On describing one of the numerous methods made use of

to determine the cylindrical error of my horizon sector, I re-

marked that the results, which varied from 17"*5 to 27"*5*,
were scarcely worth transcribing, owing to the almost impos-
sibility of placing one horizontal wire exactly before another.

Unable to comprehend how the method which had been con-

sidered successful at Greenwich should fail so signally in the

above experiments, it occurred to me that the subject might
be best investigated by observing through what (minute)

range of inclination of the telescope its horizontal wire could
be deemed passably coincident with that of the (fixed) colli-

mator. My horizon sector, of which the wires are extremely
fine, served as collimator, the light being derived, as in the

Greenwich observations, from a piece of white paper set up
at the most favourable distance from the eye-tube. The tele-

scope employed (taken from my repeating circle) is fitted up
with wires (by Dollond), apparently of the same fineness as

those of the sector, placed between the two nearest lenses of
the eye-tube. It was mounted with a very large spirit level,

of which the divisions of the scale, about thirty-two to an inch,
were equal to l" each. Both instruments stood on a plank
resting on brackets driven into solid masonry; and, as an ad-
ditional precaution, one of the great levels of the sector served
to detect any slight change of inclination in the plank. Du-
ring the experiments, of which the results are subjoined, both
horizontal wires, as the vertical ones were kept coincident,
must have been parallel throughout their length.

No. I.—February 7, 1835. Temp. 49° Fahr. throughout.

Point of Scale opposite Annearance of Wir^
middle of Bubble. Appearance ot Wires.

o

115*5— Slightly separate.
I* 117*5—As one wire, but rather thicker.

J 120* —More like one wire,

j
121*5—Blacker, and as one wire.

^124*5—As one, but rather thicker.

126* —Almost as one wire.

127*5— Penumbra below.

129*5—Scarcely passable.
132*0—A light line below.

* See Phil. Mag. and Annals for 1831, N.S. vol. x. p. 347.
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No. II.—Same day. Temp. 49°.

1 13° —Pale penumbra above.
115 —Very little penumbra,

fl 17 —As one wire, but blacker and thicker.
I 120 —As one black wire,

j

122*5—As one thin wire. (Best coincidence.)
LI 25 —Very faint penumbra.
127*5—Penumbra, but might pass.
132* —Not quite separate, but would not pass.
135 —Distinctly separate.

No. III.—February 9, J 835. Temp. 49°. Inclination varied.

124° —Faintly separate.
126 —Penumbra above.
128 —Pale ditto.

f~130
—Black, and rather thicker than one wire.

; 132 —Ditto.

I

135 —As one thin wire. (Best coincidence.)
L138 —Black, as one wire, but rather thicker.

139*5—Faint penumbra.
142*5—Just separate.

From the above experiments it would appear that the wires

might be considered coincident through a variation of inclina-

tion equal to 7" or 8".

September 30, 1835. John NlXON.

XLV. On the Enharmonic Organ ; in Reply to an Article in

the Westminster Review. By Mr. W. S. B. Woolhouse.

To the Editors of the Philosophical Magazine and Journal.

Gentlemen,
TN the Westminster Review just published an article ap-
**

pears in reference to my essay on Musical Intervals, &c,
in which the writer has thought proper to pass off some very
liberal expressions in condemnation of my notice of the en-

harmonic organ lately constructed by Messrs. Robson and
Son. As the motive of the reviewer—who, it will appear, has

not so much as digested even a moderate portion of the essay,—seems to have been merely the opportunity of giving supre-

macy to his own ideas on the construction and capabilities of

the organ in question, and as I conceive he has, in no small

degree, misrepresented my observations, incidentally made, on
that subject, I hope you will so far support the fairness and
freedom of reply as to give a place to the following remarks in

your valuable Magazine.
The principal objection is opposed to my statement, that in
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the formation of the instrument the scale adopted is the divi"

sion of the octave into 53 divisions, instead of which I should

have said the true or mathematical division. So far I admit
the writer may very probably be correct, as the circumstance

depends altogether on the mode in which it has been tuned,
and not on its mechanical construction. Butwhen, after stating
himself more than once that the difference between the true

or mathematical division and that which divides the octave

into 53 equal parts is so minute as to be quite inappreciable, he
comes forward, and, in allusion to my having taken one of these

modes of division instead of the other, to which it so remark-

ably assimilates, he, without considering for a moment the

possibility of any obscurity attaching to the description given
in the review, launches out into such expressions as,

" There
was but a right and a wrong, and the latter has by inadvert-

ency been pounced upon by the author of the essay ;"
" The

author of the essay has run carelessly over the account, and

gone away with exactly the wrong idea of it;"
" This is what

the French would call a major oversight;" &c. &c,—and when
in the present article he at one place observes " that if an in-

strument is constructed (like the one in question) with the
sounds of the perfect or mathematical scale, each of these

sounds approaches very nearly to one of the sounds in the equa-
ble division into 53," and in the very same article, to give a
forcible impression to his objection, he flatly states that the in-

strument " contained nothing like a division of the octave into

53 equal intervals,"
—

really his candour becomes very ques-
tionable, and we are led inevitably to the conclusion that he
is influenced by a desire to find fault rather than to correct,
and more disposed to carp at this merely incidental and com-

paratively frivolous notice of the organ than to exercise his

genius in discussing the merits of the work itself.

He proceeds to state that my account of the instrument is
"
exceedingly inaccurate". Now I completely deny that there

is the slightest inaccuracy in my statement concerning its

complexity and number of sounds ; and I must here again ob-

serve, that the reviewer has misrepresented the case. It may
be proper to observe, that his extract from my work is not

faithfully given. Instead of my saying of the instrument that
it would be too much to expect from it complete success, as
the superabundance of keys must prove an insuperable objec-
tion to the execution," he should have transcribed the last

words, "impediment to the execution." This, however, though
objectionable as an extract, is comparatively of but little im-

portance. By way of substantiating his charge of inaccuracy,
he says,

" The fact is, that the division which gives the ma-
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thematical or accurate sounds, presents only 16 ordinary sounds

or finger-keys in the octave on any one finger-board." But
it should be observed that these 16 finger-keys form only a

part of the general scale of 29 sounds or finger-keys, and are

insufficient for the completion of the limited number of keys,
viz. from five sharps to four flats inclusive, to which the ca-

pabilities of the instrument are said to extend. It cannot be

supposed by any sensible person that the "
ordinary" finger-

keys constitute the impediment to which I allude in my essay,
and it must certainly be conceded that the 13 extra additional

finger-keys, which make up the 29 sounds, must increase very

materially the difficulties of the execution in the cases for

which they are required, i. e. in the cases in which the instru-

ment asserts its superiority over those of ordinary construc-

tion. The writer cannot deny the truth of my statement that

the organ contained 29 sounds in the octave, as enumerated
in the paragraph he has extracted. I challenge him to do
so ; and until he ventures to do this, where, Gentlemen, is the

ground of his charge of inaccuracy ?

Before my notice was written I inspected the instrument,
and I here beg leave to express my sense of the very obliging
manner in which it was shown to me by a gentleman whom
I presumed to be Mr. Robson jun. He told me, as a curious

fact, that several professors had practised the instrument

without success, and that the only person capable of playing
on it at all was blind, and that this person was Mr. Purkis,
the celebrated performer on the Apollonicon. After I had
seen the instrument, I was favoured with one or two pamph-
lets giving a description of the organ,,and when I came after-

wards to peruse them, I was rather surprised to find them

exactly the same as the notice given by way of an article in the

Westminster Review for January last. This circumstance

favours the belief that some connexion exists between the

proprietors of the organ and the writer in the Review, and

may, perhaps, account for his evident chagrin at my observa-

tions and the zeal with which he applies himself to the de-

fence of the character of the instrument and the principles of

its construction. I should, indeed, be glad to see it succeed,
but at the same time I do think that I ought to be allowed

the light of giving a deliberate and candid opinion on the

subject, without rendering myself the object of an attack of

such a nature as that which is contained in the present num-
ber of the Westminster Review. Yours, &c.

August 19, 1835. W. S. B. Woolhouse.
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XLVI . On a New Rotative Steam-Engine. By John Taylor,
Esq., F.H.S., Treas. G.S., <$•<?.

To the Editors ofthe Philosophical Magazine and Journal.

Gentlemen,
IT is very well known to those who have observed the duty* of steam-engines employed in the mines of Cornwall, that

an enormous difference has existed between those which raise

water by a reciprocating motion, and those which for other

purposes have that motion converted into a rotative one by
the intervention of a crank. The cause of this difference has

often been speculated upon, but has not, I believe, been well

explained : it is important in an ceconomical point of view, as

while in the pumping engines 60 millions pounds are com-

monly raised one foot by each bushel of coal consumed, the

rotative engines for stamping ores have seldom raised more
than 20 millions; and those for winding up the ores from un-

derground are found to be even far below this in effect.

Now, it should be observed that the pumping-engines are

at present universally, I believe, single engines, that is to say,

receiving the steam from the boiler on one side of the piston

only, the principle of working double, as it is called, which was
introduced by Mr.Watt, having been for some time discarded;
and in these single engines the method of working high pres-
sure steam expansively, which we owe to Mr. Woolf, has long
been used with the greatest advantage.
The rotative engines in Cornwall, like all others which are

used for manufacturing purposes, are double engines, and re-

ceive the steam alternately above and below the piston ; and

though attempts have been made to work them expansively,
these attempts have not been very successful.

The object of my present address to you is to notice an

engine which has lately been constructed for a mine in which
I am interested, which is a rotative one for stamping tin ores,

and which when I visited the mine a few days since was cal-

culated to be performing a duty of about 60 millions, or nearly

equal to the average of the better class of reciprocating en-

gines, and nearly three times as much as the best rotative en-

gines have hitherto done.

I wish to call the attention of persons concerned in the use

of steam-engines to this fact, because if it should be found
that this rate of duty can be maintained, a very great im-

provement may take place in all such as are most generally

employed.
Third Series. Vol. 7. No. 41. Nov. 1835. 3 B
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This engine is at work at the Charles Town United mines

near St. Austell ; it was erected for us under the direction of

Mr. Sims, an engineer of great experience in Cornwall. It

differs from the general construction in being a single engine,

having the beam loaded at the outer end ;
and the rotatory

motion of the crank is rendered almost completely uniform by
the assistance of the fly-wheels. It works nearly as expan-

sively as the pumping-engines.
It was predicted, 1 understand, before the engine went to

work, that a steady rotative motion could not be produced in

this way, and some believed that the crank would never pass
the centre ; I can, however, bear witness that the action is ex-

tremely good, and will, I believe, by a little alteration in the

weight and diameter of the fly-wheels, be made perfect; and

as it must be an object to save at least one half the fuel or-

dinarily consumed, I point it out as deserving attention and

inquiry. I have desired that its performance may be regu-

larly reported in the monthly duty papers.
I am informed by Captain Thomas Lean, who reports the

duty of most of the engines in Cornwall, that this is not the

first construction of the kind, but that a similar one was

erected formerly at Wheal Vor tin-mine by Mr. Peter God-

frey, and that it then surpassed in duty any other stamping

engine of its day, but that for some reason it never attracted

much notice.

Mr. Sims is constructing a winding-engine for the same
mine on a similar principle. Yours very truly,

Bedford Row, Oct. 12, 1835. John TAYLOR.

XLVII. A Sketch of the Geology of West Norfolk. By
C. B. Rose, Fellow of the Royal Medical and Chirurgical

Society ofLondon.

[Continued from p. 279.]

Chalk with Flints.—1VTEDIAL chalk of " Geology of Nor-

The escarpment of this bed of chalk (incumbent on the last)
forms the high range or downs of Norfolk, running nearly
due north and south from Thornham and Brancaster through
Docking, Great Massingham, Lexham, Litcham, Castleacre,
SwafFham, Hilborough, Saham-Tony, Weeting, to Thetford.
From this range flow the principal rivers of the county ; two

only, the Setchy or Nar and the Wissey or Stoke, cutting
through it in their western course to the sea.

This bed is well characterized by its numerous horizontal
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strata of tabular flints, placed at distances from each other,

varying from three to eight feet. At Swaffham two layers

occur but twenty inches asunder*; here also the tabular flints

are of great magnitude, many of them being eight or more
feet in length, and from nine to twelve inches in thickness.

Many nodules of flint are interspersed throughout the chalk,

the majority of them small, and receiving their form from a

zoophitic nucleus; larger flints thus situated are less fre-

quent : the Paramoudra is very rare, I have seen but one ;

but at Thornham the chalk " contains enormous Paramou-

drsef." At Hilborough the uppermost layer of flint, at the

depth of twelve feet from the surface, is a thin seam, varying
in thickness from one eighth to an inch, some of the thicker

parts having the appearance of two thin plates cemented to-

gether ; about eighteen inches below this occurs a layer of

nodular and cylindrical flints, running horizontally, and pa-
rallel to the seam. Similar thin seams were observed near

Wells by Mr. Woodward, "
traversing the chalk, both in a

horizontal and oblique direction ; and in many parts they do
not exceed one eighth of an inch in thickness J." I found

also at Thetford thin tabular flint, not more than half an inch

in thickness ; the first layer occurs at about ten or twelve feet

below the surface, and lies parallel to the stratification of the

chalk : the lime-burner informed me that at the depth oftwenty
feet three layers of similar flint succeed each other at about

a yard asunder, and that the flint is invariably found fractured

in every direction. Each slab of flint appeared to be formed

of two plates in apposition, the flint in the line of junction

being of a lighter shade : this character was very apparent

upon the recently fractured surfaces. In one instance I ob-

served drusy crystals of quartz between the plates. Does not

this laminated structure offer an illustration of the mode of

formation and arrangement of the flinty strata? and does it

not favour the opinion, that the siliceous molecules, by elective

attraction, separate themselves from the calcareous matter,

above and below certain parallels determined by the proportion
of silex contained in the chalk, and approach each other until

they arrange themselves in the tabular form § ?

The chalk at Thetford abounds in flints, which partake
• Mr. Woodward informs us that similar lt double rows of flints" occur

in East Norfolk. See Geology of Norfolk, p. 24.

f Mr. R. C. Taylor's Paper in the Geological Transactions, Sec. Ser.,

vol. i. p. 378.

X Geology of Norfolk, p. 27-

§ When the masses of clay mixed with ground flints, prepared for

making fine pottery and china,
" are allowed to stand unused for some

time, it often happens that the particles of the powdered flint separate

3 B2
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more of the cylindrical form than the nodular; many of them
are from eighteen to twenty-four inches in length, and are

covered with numerous irregularly formed asperities: these

flints are scattered through the chalk like the nodules at other

localities.

At Litcham the layers of flint are placed from four to six

feet asunder; their horizontal course is not a plane, but slightly

undulating: at the depth of twenty feet a double row occurs,
the two layers being about nine inches asunder.
Our flint is of various shades, from black to gray, and has

frequently, in addition to the white coating and lighter zones
common to flints, small white circles upon their outer surface,
the presence of which I cannot account for. Many flints ex-
hibit elegant arborizations on their fractured surface, the stone

separating more readily where these vegetations (?) occur;
similar dendrites are seen on chalk, and always between the

natural divisions of the mineral : these beautiful dendritic con-

figurations possess somewhat a metallic lustre upon the black
flint when first exposed, and are black upon the gray flint,

and soon lose their lustre; they frequently rival the happiest
efforts of the artist's pencil.
The texture of this bed of chalk has an intermediate degree

of hardness to that of the lower beds, and those situated to the
east at Norwich, belonging to higher strata. Although there
is a progressive increase in the compactness of the chalk down-
wards, still the hardness varies without any order : blocks, and
even fragments of blocks, possessing a hardness not inferior to

the lower chalk, are met with in all parts of the bed, but more

particularly in the immediate vicinity of the layers of flint;
still the chalk in the latter situation is not invariably the
hardest.

The fissures, or "
pipes ", occasionally seen in the chalk of

Sussex, and also in the "
upper

"
chalk at Norwich*, are

rarely observed in the " medial
" and lower beds. The largest

I have seen in this neighbourhood were in Mr. Lynes's pit at

Litcham; they were lined with a brown adhesive clay, and
their centre filled with gravel; they are now obliterated.

Smaller pipes occur in a pit at Swaflfham, and upon examin-

ing the inner surface of the chalk, I found it vertically striated,

proving that they were filled from the upper surface : the clay

from the clay into detached hard stony nodules. The observation of this
fact has thrown considerable light on the probable origin of the nodules of
flint in chalk, a subject which was very obscure, and of which no satisfac-

tory theory had previously been proposed."
— Article Iuon, No. 2; in

No. 161. of the Penny Magazine, October 4, 1834.
*
Geology of Norfolk, p. 27.
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and gravel were arranged in the same manner as in those at

Litcham.
Mineral Contents.—Drusy crystals of quartz, with botry-

oidal and mammillated chalcedony, both found lining the ca-

vities of flints, and pyramidal and rhombic crystals of car-

bonate of lime, occupying the interior of shells and echini, are

the only minerals we possess : the latter are found in cavities

in the chalk in Sussex ; they have not at present been dis-

covered in those situations in Norfolk, that I am aware of.

Calcareous tufa is deposited by the springs at Swaffham ; the

interior of one of the wells was found encrusted to the depth
of thirty feet : it commenced about twenty feet from the sur-

face, and portions of it were two inches in thickness ; the tex-

ture of some of it was porous, other portions were compact,
and the surface generally subcrystalline.

Sulphuret of iron is abundant; it occurs for the most part
in spherical balls, having a fibrous structure, radiating from
the centre, and terminating on the surface in tetrahedral py-
ramids: they frequently inclose a Terebratula as their nucleus.

Clusters of columnar crystals of this mineral, as figured by
Mantell in * Fossils of the South Downs," tab. 16. fig. 11.

are found in the chalk at Swaffham.
The black oxide of manganese is met with at Castleacre.

I found this black power lying in the natural separations of

the chalk, about twenty feet from the surface
; it occupies both

the oblique and horizontal clefts, but is most abundant in the

latter; it is accompanied by and partly mixed with brown
oxide of iron and loose chalk. The thickness of this bed at

Diss is 330 feet : Hunstanton lies to the west of its escarp-
ment, so that it does not extend to the cliff.

The organic remains are numerous, and the living animals

appear to have had favourite localities in the chalk ocean,
some individuals abounding in one spot, and not appearing at

another : thus, Inoceramus Brongniarti and I. striatus abound
at Westacre ; 7. intermedins at Narborough ; L cordiformis at

Swaffham ; Pccten Beaveri at Sandringham and Hunstanton,
rare at Marham ; Plagiostoma spinosa at Thetford ; P. Hoperi
at Swaffham ; Inoceramus involutus at Saham, very rare at

Swaffham ; Echinus saxatilis at Litcham ; Cidaris cretosa at

Swaffham. Others, inhabitants of the early period of the

chalk formation, have vanished in the later period ; among
these are the Ammonites of the lower beds, Pecten Beaveri,

Spatangus hemisphcericus, Galerites Hawkinsii^Scc. These have
been replaced by Ana?ichytes, other Spata?2gi, and large Be-

lemnites; the latter are rare, even in the " medial" chalk, for

but one has been found at Swaffham. I have also remarked of
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these Echinites and Testacea, which are distributed through
all the beds of the chalk, a very large proportion are the ex-

uviae of young animals : full-grown animals are, in the lower

beds, comparatively rare; I may particularize the Gryphcea
globosa, Ostrea canaliculata, also the oyster so commonly at-

tached to Echini, and Ananchyies hemisphcericus : thus in the

adult shells of the upper beds we possess
" natural chrono-

meters," affording a measure of the period during which the

chalk deposition was in progress.
Name. Reference. Locality.

Agamia.
Confervites* undetermined. Swaffham.

Polypi.

Flustra utricularis ,

retiformis

Lunulites urceolatus .,

Millepora truncataf .,

polymorpha .

globularis

Caryophyllia centralis...

Madrepora
Spongia bifida

X

Townsendi...

Polypothecia palmata..
clavellata

Paramoudra
Choanites subrotundus

Ventriculites radiatus§

Benettiae ?

Geol. Norf., t. iv. f. 7.

Ibid. t. iv. f. 6.

Ibid. t. iv. f. 9.

Ibid. t.iv. f. 13.

Ibid. t.iv. f. 13.

Geol. York., p. 1. f. 12.

Geol.Suss.,t.l6.f.2.4.
undetermined.
MS. catalogue.

Radiaria.
Asterias semilunatus .

Apiocrinites ellipticusj

Cidaris cretosa

Echinus saxatilis

Konigi
Spine3, acicularH
Galerites albogalerus

Ananchytes scutatus

hemisphaericus**

Spatangus cordiformis. .

rostratus

excentricusft*"

Geol. Suss., t. 15. f. 9.

MissBenett'sCaM.ll.f.1
Ibid. 1. 12.

Geol.Trans.,vol.iv. t.24.

Geol. Suss., 1. 15. f. 2.

Ibid. t.lO.f.13.

Ibid. t.l5.f.3.

detached ossicular.

Miller, Hist. Crin., p. 34.

/ Park. Org. Rem., \
\ vol.iii. pi. 4. f. 3. J

Ibid. pl.3. f.l.

Ibid. pi. l.f. 10.

cucumerine & clavated.

Geol. Suss., t. 17. f. 8.

Org.Rem.,vol iii.pl.2.f.4.

Smith's ChalkPlate,f.lO.
Geol. Norf., t. 5. f. 6.

Geol.Suss.,t.l7.f.l0,17.
Geol. Norf., t. l.f. 5.

Ditto, Litcham, &c.
Ditto.

Ditto, ditto.

Litcham.
Ditto.

Ditto.

Swaffham, Litcham, &c.
Ditto.

Ditto.

Ditto, Litcham.
Ditto.

Ditto.

Saham.

Swaffham, Thornham.
Ditto.

f Do. Saham, Thetford,
1 Litcham.
Swaffham.

Ditto,

Saham,

Litcham.
Ditto.

Swaffham, Litcham.

Litcham.
Thetford.

Swaffham, Litcham.

Ditto, ditto.

Ditto, ditto.

Ditto, ditto. [&c.

Do., Thetford, Saham,
1 Do., Litcham.
I Ditto.

* On the chalk and flints.

t Two or three species or varieties, undetermined.

X Tubular, allied to Siphonia.

§ Vide my paper in Magazine of Natural History, vol. ii. p. 332.

||
Bottle Encrinite; Park. Orcyt. pi. 9. f. 13.

i Measuring 4£ inches long.
** Young of. -\f Unique.
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Names.

Annelides.

Serpula spirulaea....

ampullacea
——— gran u lata .

' fluctuata....

plexus
obtusa ....

ClBRIPEDA.

Pollicipes maximus ,

CONCHIFERA.
Inoceraraus Cuvieri

Brongniarti ...

cordiformis

involutus

latus

stnatus

Dianchora lata*

Plagiostoma spinosa ...

i Hoperi
granulosa ...

Pecten nitidus

striata.

Terebratula striatula .

Mantelliana .

plicatilis
i obliqua

subplicata ....

' subrotunda....

semiglobosa .

Magas truncata

References.

Sow. Gen. Shells, No.22.
Min. Con., t. 597. f. 1-5.

Ibid. f. 7, 8.

Ibid. t. 608. f. 5.

Ibid. t.598. f. 1.

Ibid. t. 608. f.8.

Ibid. t. 605. f. 3-6.

Ibid. t. 441. f. 1.

Ibid. f. 2.

Ibid. t. 440.

Ibid. t. 583.

Ibid. t. 582. f. 1.

concentricus ...

Gryphaea globosa jun....

Ostrea alaeformis jun....
• canaliculata jun.
Crania Parisiensis

Mollusca.
Cirrus perspective
Turritella multicostata

Belemnites mucronatus

granulatus

Ibid.

Ibid.

f.2.

t.80.

Nautilus elegans jun.

Ammonites, a fragment,

Scaphites obliquus ...

Ibid. t. 78.

Ibid. t. 380.

Geol. Norf., t. 5. f. 26.

Min. Con., t. 394. f. 1.

Geol. Norf., t. 5. f. 27.

Min. Con., t. 392.

Geol. Norf., t.6.f.l.

Min. Con., 1. 135.

Ibid. t. 408.

Geol.Norf.,t.6.f. 15.

Min. Con., t. 536. f. 4.

Ibid. t. 537- f. 5.

Ibid. 1. 118. f. 1.

Ibid. t. 277. f. 2.

Geol. Suss., t. 26. f. 5.

Min. Con., 1. 15. f. 1. 2,

Ibid. 1. 15. f. 9.

Geol. Norf., t. 6. f. 9.

Min. Con., t. 428.

MS. catalogue.
Min. Con., t. 600. f. 2.

Ibid. t. 600. f. 5.

Ibid. t. 116.

species undetermined.

Min. Con., t. 18.f.4.5.

Localities.

Swaffham, Litcliam.

Ditto,

Ditto,

Ditto,

Do., do.,
Saham.

Swaffham.

ditto,

ditto,

ditto.

Thetford.

Do., Litcham, Thetford.

Do., do., Hilborough.
Ditto.

fDo., Lexham, Litch-

L ham, Saham.
Ditto.

Ditto,

f Do., Litcham, Saham,
1 Thetford.

Ditto, Thetford.

Ditto, Litcham.
Ditto

PDo., Gooderstone, Sa-

< ham, Litcham, Thet-

L ford.

Saham.
Swaffham.

Ditto, Litcham.
Ditto.

Ditto, Litcham.

Ditto, Saham.
Ditto.

Ditto.

Ditto.

Ditto.

Ditto, Castleacre.

Ditto, Litcham.

Ditto, do., Thetford.
Ditt o.

Ditto, Litcham.
Ditto.

Litcham.
Ditto.

Swaffham, Lexham.
Litcham.

Swaffham.

* Both valves found at Swaffham.

Swanton Morley.

The Marsupite has been found at
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References. Localities.Names.
Pisces.

Diodon, very gibbous and sulcated palatal teeth, from Sahaih.

Palatal teeth resembling those of Squalus Perlon*, from Swaffham.

("Geol. S.E.England, \
\ p. 132. f. 5. /

Ibid. figs. 3. 4.

Geol.Suss.,t.32.f.l2,14.
Ibid. t. 32. f. 22.

Squalus Zygaena, teeth

Mustelus, teeth

galeusf, teeth

PhillipsiiJ,teeth
a vertebra

fSwaffham, Litcham,
< Docking, and Thet-

L ford.

Swaffham, Thetford.

Ditto, Saham.
Ditto.

Do., Litcham, Lexham.
Ditto.

Ditto, Saham.

Ditto, ditto.

Zeus Lewesiensis § Ibid. t. 35. f. 1.

Esox Lewesiensis Ibid. t. 41. f. 1

Scales, very imperfect.

The usual series of tertiary beds overlying the chalk is

not met with in Western Norfolk.

[To be continued.]

XLVIII. An Inquiry into the Nature of the Structure of
Rocks. By Henry S. Boase, M.D. 9 #c.f

TN the Transactions of the Geological Society, (Second Series,* vol. ill- part 3.) just published, there is a paper from the pen
of Professor Sedgwick,

" On the Structure of large Mineral

Masses**," in which opinions are advanced very different from
those advocated in my

" Treatise on Primary Geology."
I have therefore been induced to enter once more on this

subject, in the hope of originating a discussion which may ul-

timately tend to reconcile, if possible, those points on which
we disagree. And it fortunately happens, that of all geolo-

gical speculations there is none, perhaps, more tangible than

that concerning the nature of the structure of rocks; none
which can be more readily submitted to the test of facts

; and

none, therefore, from which we may expect to derive more

satisfactory results.

The Professor, in the very first sentence of his paper, states

that " all solid mineral masses must have undergone some

change since the time of their first production." If it be in-

tended only to imply by this, that all mineral masses are not

now in the same state as when their incoherent materials were

originally deposited, then every one must admit the correct-

ness of this assertion ; but if, on the other hand, this state-

• Geol. S.E. of England, p. 132. fig. 7.

f Resembling those of Sq. Cuvieri.

X Species unknown, Geol. S.E. England, p. 132, f. 6.

§ Part of a spine; the vertebrae very tender.

f Read before the Royal Geological Society of Cornwall; and commu-
nicated by the Author.

** [An Abstract of Prof. Sedgwick's paper here referred to, was given in

our last number, p. 320.—Edit.]
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ment be taken in its literal meaning, I am not prepared to

concede that all mineral masses have experienced structural

changes since the period of their consolidation. The point
at issue between us, in this instance, may be thus stated : the

Professor supposes that rocks have acquired some kinds of

structure by the application of mechanical force—sometimes
external—since they have been in a solid state; whereas, on
the other view of the subject, all kinds of structure are ac-

complished when rocks become perfectly solidified.

A detailed consideration of the subject will, however, more

clearly show the merits of either opinion ; and, in the first

place, the structure ofthe granitic, trappean, and other igneous
rocks will engage our attention.

" No one supposes," observes the Professor at page 46 L, ubi

sup.
" that columnar basalt was originally built up of solid pa-

rallel jointed pillars, or that the structure of a granitoid rock

was effected by a mere fortuitous concourse of the crystalline

parts. We believe that these phenomena are the necessary

consequences of a certain anterior condition of the materials.

. . . . The mass which has changed its temperature, and become

solid, has also changed its dimensions. Contraction must

produce tension on the whole mass; and this tension, acting

mechanically, will in many instances produce joints and fis-

sures, and sometimes contortions." On this it may be re-

marked, that the peculiar geometrical forms of these rocks

have certainly not been produced by a mechanical nor by a

fortuitous arrangement'; but have probably, at the time ofcon-

solidation, resulted from a process very similar to, if not iden-

tical with that of crystallization : and further, it may also be

maintained, that the joints are the bounding planes of such

crystals, having, therefore, not a posterior, but a synchronous

origin with that of the solid concretions. Now, these joints

may be more or less distinctly defined, as in the crystals of

various simple minerals; and may have been rendered more

strongly marked by open spaces and other alterations, subse-

quently effected by the operation of mechanical and chemical

causes
;
but the occurrence of such fissures does not neces-

sarily imply that the joints of rocks have been occasioned by a

tension arising from contraction of the mass during cooling.

Indeed, we know little experimentally concerning the con-

traction of rocks in passing from the fluid to the solid state ;

and it is even possible that some of them, like other bodies,

may actually expand during such a change of condition.

Even admitting that contraction does take place, we have yet
to learn that it would operate on innumerable small portions,

Third Series. Vol. 7. No. 41, Nov. 1835. 3 C
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instead of equably affecting the whole mass, especially whilst

subjected to immense pressure. But we know that such

fissures, at or near the surface of the earth, can be, and in

numerous cases probably have been, developed by the perco-
lation of water and other atmospheric causes, acting in the

direction of previously existing joints : thus unfolding the

forms of the rock-concretions, just as the fundamental figures
of a crystalline mass are displayed by the partial action of a

chemical solvent; an analogy confirmed by the fact, that large
blocks of granite, or the mass itself in which the joints are not

visible, may be mechanically divided into quadrangular por-
tions, corresponding in form to those produced by the action

of the elements.

This subject will be more particularly enlarged on here-

after, when the joints of sedimentary rocks come under con-

sideration. But it may be proper to offer now a brief sketch

of the structure of igneous rocks, in order to compare it with

that of other formations, and to test the opinion which I

have elsewhere advanced,
M that the structure of rocks is not

dependent on any one particular mode of formation, for each

individually, whether igneous or aqueous, by placing the mo-
bile particles under circumstances favourable to the exertion

of cohesion, effects the same object by different means."

When igneous rocks occur in large masses, they are found

to be traversed by systems of parallel joints or fissures, by
which the whole mass is divided into blocks, varying in size

and figure according to the nature of the rock. Sometimes
the forms of the resulting blocks are very irregular; but at

other times they possess such a surprising symmetry of di-

mensions that they deserve to be termed crystals. A closer

inspection shows that the minerals of which these blocks are

composed, are frequently so arranged as to produce coarse,

fine-grained, and other varieties of rocks. These varieties

either occur together, side by side, in layers both parallel and

regular, and even unequal in size, and variously convoluted ;

or they are disposed in nodular and spheroidal concretions ;

or they assume the appearance of veins. All these arrange-
ments vary much in their dimensions and directions : some-
times they are so small as to be confined to individual blocks;
but more commonly they extend through several adjacent
blocks ; and not unfrequently they prevail over considerable

masses. In the last case, the layers and veins will be found
to affect positions parallel to the principal joints or fissures.

Under the same head must be placed the lamellar and slaty

structure, as also resulting from a peculiar arrangement of the
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constituent particles of rocks. This kind of structure occurs
in trap-rocks of all ages, in granite, and in the primary slates,

which are also most probably of igneous origin.
The following, therefore, may be the routine by which

rocks in a state of fusion have, on cooling, been consolidated.

First, the molecules attract each other to form the component
mineral or minerals; in the next place, these elementary mi-
nerals so unite together as to produce the various concre-

tionai forms; and lastly, the whole mass, on becoming solid,

acquires certain determinate figures, bounded by planes or

joints *. On this view of the subject, the various kinds of rock-

structure might be classed under three heads : the molecular,
the concretional, and the jointed or crystal-like structures.

That the igneous rocks have been consolidated in the above-

mentioned manner, appears to be indicated by the facts, that

distinct crystals of the constituent minerals are often inter-

sected both by the concretional and jointed lines of structure;
and that, in like manner, the bounding planes of the crystal-
like masses traverse the various concretional forms.

I have in another place entered into minute details on this

subject, and have adduced the fact of the same jointed struc-

ture being reciprocally common both to the granite and the

slate at their junction, as additional evidence in favour of

the contemporaneous origin of these rocks. The Professor

admits (at p. 483.) that the alternate layers of shorl-rock and

granite in St. Austel Moor indicate a crystalline arrange-
ment ; that " the whole rock has a laminated or veined struc-

ture, produced by a peculiar segregation of parts, in passing
from a state of fusion into a solid state." Again,

" that the

alternations of these rocks become more frequent as we ap-

proach the junction of the slate, and at last are so frequent
and fine-grained, that the rock on the south side of Carclaze

becomes finely laminated, and passes into a true schist." And
then he asks,

" What ought we to infer from a phaenomenon
like this?" and replies, "that the slate in contact with the

granite had at one time been nearly in the same condition as

the granite; and that both had been modified by a similar

crystalline action, in passing into a solid state."

Now, this admission in the case of the granitic rocks of

St. Austel Moor, is a most important one towards the con-

firmation of my views ;
for if the alternate layers and lami-

nated structure be the result of crystalline action in this in-

* On this particular subject we may refer Dr. Boase and our geological
readers to a paper by Mr. Brayley in Phil. Mag. and Annals, N.S , vol.

viii. p. 331, in which some of the late Dr. Macculloch's views respecting
it are examined and extended.—Edit.

S C2
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stance, a similar structure in all the other granitic rocks,
whether on a larger or smaller scale, must be referred to the

same cause. But I subscribe not to the Professor's inference,
that the slate and the laminated granite and shorl-rock must
have been nearly in the same condition

; for no evidence can
be detected in favour of such a nice distinction to warrant the

conclusion that the circumstances under which these rocks

crystallized were not perfectly identical. If crystalline action

produced the lamination of the granite as well as of the schist,

in what respect do these rocks differ from each other, except
in the degree of fineness of their laminations? It may be said

that they differ in mineral composition and in appearance.
I have elsewhere, at great length, attempted to show that in

the former respect they do not differ ; and in their appearance
the difference is not so great as is generally supposed. In the

case of Carclaze, just alluded to, there is a great similarity;
indeed, there is not nearly so great a difference between the

granitic rock and the schist at their junction, as -between the

former in this position, and the perfectly crystalline rock at

a distance therefrom : and the striking resemblance which
often occurs between granite and gneiss, and mica-slate, at

their contact with each other, needs no remark. Why then,
in these instances, is a difference in structure made to establish

a distinction of character and of origin ? and that too in very

opposition to the facts, that igneous rocks do possess the same
structure as aqueous formations: even granite, at Arran,

having a foliated structure; hornblende-rock, greenstone, and
other trappean rocks being frequently schistose; and more-

over, the lava of an extinct volcano in Auvergne not only
being fissile, but absolutely affording roofing-slates.

After alluding to St. Austel Moor, the Professor adds:
" Now all phenomena of this kind accord perfectly with the

igneous theory of granite, and its protrusion among stratified

slates : yet have they been urged as proofs that the slate rocks

of Cornwall (including in the list the fossiliferous slates of

Tintagel, &c. &c.) are all contemporaneous with the central

granite." This is not a correct representation of my opinion ;

for the Professor might have known that in the fourth volume
of the [Royal Cornwall Geological] Society's Transactions,

published in 1832, I virtually retracted the notion that the

calcareous series of slates were as old as the granite, by admit-

ting that they contained organic remains; and last year, in my
work on "

Primary Geology," I excluded this series altogether
from the oldest non-fossiliferous slates.

Having said thus much in my own justification, I proceed
to consider " the changes which mechanical stratified rocks

"
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have undergone since their deposition, which is the chief ob-

ject of the Professor's paper.
These changes he classes under two heads, the chemical

and mechanical. The former are illustrated by the globular
and concretionary structure of sedimentary rocks, such as

the nodular flints in chalk, the globular concretions of calc-

grit in oolite, the nodules and spheroidal masses in niagne-
sian limestone, and the balls of nearly pure quartz in the

felspathic slates of Wales.
These concretions, with the exception of the last, are cer-

tainly instances of a peculiar structure, assumed since the de-

position of the incoherent materials of which the rocks were
formed ; but the Professor admits (at p. 467.) that the felspar
slates may have resulted from igneous fusion, and " that they

ought, in that case, to be removed into another class, and ar-

ranged with the orbicular granite of Corsica, and other con-

cretionary trappean rocks." Now, this appears me to be an

unnecessary distinction, for the globular concretions of rocks,
in formations of all kinds and ages, haveprobably resulted from
the same process, viz. the aggregation of their particles during
consolidation ; as it would seem " that all that is requisite for

such an arrangement is, that the integrant particles of the

rocks have the necessary degree of motion among themselves

during the lapidification ; but the manner in which this is

attained does not appear to be material."

We are, then, agreed on the fact, that the globular concre-

tions of sedimentary rocks are indications of a change which
these rocks have experienced since their deposition ; indeed,
I have also already stated that " the spheroidal and concen-

tric arrangements of the laminae in the sandstone at Dunbar
have probably been superinduced since the accumulation of

their original incoherent materials." But we widely differ

concerning the cause of these peculiar productions. The
Professor mentions, over and over again, that the cause is

chemical ; whereas I have attributed it to mechanical action,
that is, to cohesive attraction. " It appears to be an acknow-

ledged principle," he says,
" that when different substances in

a state of extreme comminution are mechanically mixed

together, they have a tendency (o separate and rearrange
themselves in masses more nearly homogeneous. The sepa-
ration of the pounded flint from the aluminous earth, in the

materials prepared for the potteries, has been several times

quoted as an instance of this kind of chemical action."

Surely this cannot be called an instance of chemical action,
in which particles of a like nature, placed at sensible distances,
attract each other to form a mass. Tiie definitions of chemi-
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cal affinity, and of the attraction of aggregation, very clearly

point out the difference between these powers; and they must

not, as in the case of geological terms, be treated as " mere
affectation" ; for definitions are, as aptly styled by Greenough,
the standard weights and measures of scientific intercourse.

The Professor next enters on the most important part of his

paper, concerning the " transverse cleavage of slate rocks,"
as deduced from his investigations in Cumberland and Wales.
This cleavage he also considers to have been produced by
chemical action; and, that it is the only true cleavage, making
with the planes of stratification an average angle of from 30°
to 40°, being in no instance parallel to the true beds, though
sometimes making an angle therewith as low as 10°, and even
as 6°. De la Beche has stated that cleavage planes are some-
times at right angles to the strata; but the Professor is of

opinion that he has confounded cleavage-planes with joints,
of which he treats under a separate head. He also thinks

that the Continental geologists have not duly appreciated the

transverse cleavage; and that some English writers do not

always distinguish between a jointed and slaty structure, but

seem to consider a laminated structure parallel to the strata

as one of the cases of a slaty structure. These, however, he
contends ought never to be confounded ; for "

they have little

in common; can, in ninety-nine instances out ofa hundred, be

distinguished even in hand-specimens; and ought to be desig-
nated by separate names."

This supposed facility of drawing distinctions between the

two kinds of structure has induced the Professor to offer de-

finitions of them, notwithstanding his wonted dislike to such
labours. P Before I conclude this section," he observes at

p. 479, M I cannot help recommending, not a new nomencla-

ture, but a more systematic use of old terms than we are ac-

customed to. Bed is always applied as the English synonym
of stratum, and the terms thick-bedded, thin-bedded, thick-

flaggy, thin-flaggy, and laminated, are words in common use,
and express well enough different modifications of stratified

structure. The term foliated, again, expresses very well the

peculiar structure of mica-schist, and the fine glossy undula-

ting layers of greywacke. But it would be well to describe

no structure as slaty or fissile except cases of transverse

cleavage, using the term slate for a perfect oblique cleavage,
and some such term asflagstone-slate for imperfect cleavage ;

and in like manner slaty-flagstone may describe a very thin

or laminated structure, parallel to the stratification. In this

way, foliated as distinct from laminated, and slaty as distinct

fromflaggy, become terms of a definite meaning."
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Now, let us examine into the practical working of this
" more systematic use of old terms." We will take, in the

first place, "hand-specimens" of the very fine felspar, acty-
nolite, hornblende and chlorite schists ; or of the Delabole
slate near Camel ford, which is perfectly fissile in the usual

sense of the word, affording roofing-slates second to none in

the universe. Are these slates'? Have they the slaty struc-

ture? Or, in other words, do they possess a perfect cleavage?
The Professor has said that this kind of structure ought never
to be confounded ; and yet it is impossible to answer this ques-
tion, according to the proposed system, without having pre-

viously ascertained the direction of the strata. It is there-

fore evident that the slaty structure cannot be distinguished
M in ninety-nine cases out of a hundred, even in hand-speci-
mens." Perhaps this example will be objected to as a Cornish
case—the one in a hundred—an exception to the general rule,

which may be discarded as unessential, according to another
canon of the Professor, which (at p. 481.) runs thus :

" It is

the business of a geologist to consider both the resemblances,
and the differences of the things he describes ; and after a

broad view of nature's kingdoms, he learns to seize upon those

resemblances which are essential to his classification, and to

cast from his thoughts those differences which are unessential."

This is certainly a royal road to geology, a clue to the laby-
rinths of geological theories.

But to return. If examples of Cornish slates be disliked,

take hand-specimens of the greywacke roofing-slates of Cum-
berland and Wales. Are these true slates? Undoubtedly not,

according to the new system, for we are informed (at p. 474.)
that " these thin laminae often resemble the coarser varieties

of slate, and indeed are sometimes used for the same purposes,
but they are only flagstones or thin beds." How is this

determined? By the same rule as denied to the Cornish

schists the privilege of being slates, viz. parallelism to the strata;

for which reason, it is also said (at p. 479.) that " the oldest

and most crystalline rocks, designated by the general name
of schists, have no true slaty cleavage, in the sense in which

I have used the term. The value of this rule may be better

appreciated, as conferring a " definite meaning" on the term

true slaty cleavage, when it is remembered that the Professor

will not allow the word stratum to be susceptible of an accu-

rate definition.

[To be continued.]
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XLIX. Reviews, and Notices respecting New Booh,

On the Solution of Numerical Equations: translatedbyW.H. Stiller,

from a Memoir ofM. C. Sturm, presented to the Royal Academy
of Sciences of Paris. 4to. J. Souter, London

j Bachelier, Paris.

rj^HE mcmoire, of which the present publication of Mr. Spiller is

A a translation, was printed in Paris about three months ago, in the

sixth volume of " Memoires presentes par des Savans etrangers."
It forms the most valuable addition to our knowledge of the theory
of numerical equations that has been made since the time of La-

grange ;
in fact, it fully accomplishes the great object which, from

Descartes till now, has engaged the thoughts of mathematicians

in this department of analysis, and which is no other than the com-

plete determination of the number and situation of the real roots

of every numerical equation, a problem to which the labours of La-

grange were, as is well known, especially directed. The success

of these labours, however, extended no further than to show that

the solution of the problem in question was mathematically possible,

although practically nearly impossible, on account of the mass of

numerical labour, and the consequent risk of error, involved in the

method which he proposed.
As a means, therefore, of facilitating the actual evolution of the

real roots of numerical equations of the higher order, the process
of Lagrange was entirely useless. Very recently, however, the re-

searches of Budan and Fourier have proved that the rule of signs
of Descartes was far more comprehensive than had hitherto been

supposed ; and that by employing it in its full extent, it was ca-

pable of furnishing much more explicit information respecting the

nature of the roots of an equation than had as yet been expected
from it. Still these additional advantages did not reach the length of

supplying us with the exact number of real roots comprised between

any two proposed limits, and yet nothing short of this knowledge
would suffice fully to answer the demands of the practical computer.

It is true that the last-named mathematician, Fourier, in his

posthumous work entitled "
Analyse des Equations determinees,"

has pushed his inquiries beyond those of Budan, and has added
to the rule of Descartes a process of his own for ascertaining the

nature of those numerical intervals which that rule left in doubt;
he has therefore the merit of having thus supplied the deficiencies

of Descartes' rule; and there can be no question that the combina-
tion of this rule as improved by Budan, with the supplementary

process of Fourier for ascertaining the precise character of the

doubtful intervals, is sufficient to make known the nature and situa-

tion of the roots of a numerical equation, without having recourse

to the method of the squares of the differences. Still the method of

Fourier is slow and tedious, tentative and inelegant; and is not,

after all, capable of making known & priori the exact number of the

real and imaginary roots, without proceeding to the actual solution

of the equation. Now it is a remarkable peculiarity in the theorem
of Sturm that it completely solves the problem by a perfectly in-
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dependent and singularly simple process, altogether preparatory
to the actual evolution of the roots themselves. So simple and so

satisfactory is the method of Sturm, that it must entirely supersede
all former investigations on this subject, and it will henceforth oc-

cupy the same distinction in the theory of equations that Taylor's
theorem does in the differential calculus. The present translation,
from a large and expensive volume not readily accessible in this

country, cannot fail to be acceptable to all classes of readers inter-

ested in the progress of mathematical science. It seems to have
been executed with great care and fidelity, and is, indeed, superior
to the original in one important particular

—
typographical accu-

racy; since, upon a careful comparison of the two, we find that se-

veral errors in the original have been corrected in the translation.

The work is printed in a manner worthy of the subject.
*
#
*

L. Proceedings of Learned Societies,
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Communicated by the Council and Secretaries.

[Continued from p. 315.]

Notices and Abstracts of Miscellaneous Communications to the Sections,
continued.

CHEMISTRY.—ELECTRICITY.

On the Specific Heats of the permanently elastic Fluids. By
James Apjohn, M.D., Professor of Chemistry in the Royal Col-

lege of Surgeons, Ireland,

After an introductory view of the state of knowledge on this sub-

ject, Dr. Apjohn proceeded to explain the principle of an entirely

new method which he was enabled to apply to the investigation of

the difficult problem under consideration, in consequence of having
been recently fortunate enough to arrive at a formula which ex-

presses, with extreme and unexpected precision, the relation exist-

ing between the indications of a wet-bulb thermometer and the cor-

responding dew-points. This formula* (see Proceedings of Ma-
thematical and Physical Section, p. 3 IS,) being equally true of all

gases, obviously suggests a method of comparing their specific

heats. For as in the case of every gas it may be deduced that

a—\L
""**

)
e
x'— ,

it is clear that if we determine values of/',/"
48 d p

• f'^zf—
48 a

- X Z-, in which /" is the elastic force of vapour at the

dew-point; /' its elastic force at the temperature t', shown by the wet ther"

mometer
;
d the difference between the latter temperature, and t that of the

air; a the specific heat of air; and e the caloric of elasticity of the vapour
of water whose elastic force or tension is represented by/'.

Third Series, Vol. 7. No. 41. Nov. 1835. 3 D
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and d in different elastic media, we shall have data for ascertaining
their relative capacities for caloric. Such a method, however, though
theoretically exact, is beset with difficulties so great that it may be

considered as practically impossible. The artificial gases, as usually
collected, are saturated with moisture, a state in which they are

quite unsuited for the necessary experiments ; and even though this

difficulty were overcome, it would probably be impossible to deter-

mine their dew-points by direct experiment.
If, however, we suppose that/''=0, or that the gas is perfectly

dry, the above value of a will become £—-x — ,
an expression in-

volving no unknown quantities but/' and d, and which will there-

fore enable us to calculate the specific heat of a gas when we have
observed the stationary temperature t\ to which, when in a state of

perfect desiccation, it brings the wet-bulb thermometer. In order

to the determination of t', and of t—t'z=d, the following method of

experimenting was, after a trial of several others, finally adopted.

Into a bent tube, a b c d e, about 50 inches long, and -rVhs of an
inch in diameter, oil of vitriol was poured to the height marked by
the horizontal line x y, and to one extremity of this siphon a pair
of bladders furnished with stopcocks were attached, through the
intervention of a three-armed copper pipe, while to the other extre-

mity of the apparatus there was connected by a caoutchouc collar a
glass tube carrying the dry thermometer D, and wet one W. Mat-
ters being thus arranged, an assistant pressed, by means of a deal
board, first upon the bladder A, containing atmospherical air, and,
when it was exhausted, upon the bladder G, containing the gas
which was the immediate subject of experiment. The air, in pass-
ing through the oil of vitriol, was deprived of its vapour, and in

subsequently traversing the tube containing the thermometers, pro-
duced in the wet one such a reduction of temperature, that, upon
continuing the experiment as rapidly as possible with the gas, the
wet thermometer soon acquired a stationary temperature,—which,when attained, was, as well as the indication of the dry instrument,
carefully noted. The residual gas was now-passed into a glass jaron the mercurial trough, with a view to a subsequent analysis; and
both bladders being refilled with atmospherical air alone, a second
experiment was performed precisely as just described.
From the values of t t' obtained in the first experiment, we ob-
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tain, by aid of the equation a=LZ_x— , the specific heat of the
48a p

elastic fluid which was made to traverse the apparatus. But this

result belongs not to the pure gas, but to a mixture of it with a cer-

tain quantity of atmospheric air, which entered the bladder upon
the principle of endosmose

; and to infer from it the specific heat of
the pure gas, which we shall call x, it was necessary to know, 1st,

the amount of air present, and 2nd, its specific heat. Now the for-

mer of these data was given by the analysis of the residual gas, as

already mentioned, and the latter by the results of the second expe-
riment above recorded, in which both bladders were occupied by
air alone. If x be the specific heat, and s the specific gravity of
the gas, n the per centage of air, c its specific heat, and a the spe-
cific heat of the mixture of air and gas, as already determined, we
shall, on the principle that the specific heat of a mixture multiplied

by its weight is equal to the sum of the products of the weights of
the gases mixed multiplied by their respective specific heats, have

*(100 — n)s+ n c = a(lQ0— n s+ n), an equation from which we de-

duce x — a+— -— . This is the specific heat of the pure gas
(100-w)s

r " 5

in reference to that of air, as determined by the second of the above

experiments ;
and as both air and gas are dry, and must have been,

with at least a very high degree of probability, proportionally af-

fected by variations of pressure, the precise influence of these, about

which, indeed, philosophers are not agreed, do not require to be

taken into consideration ;
nor is there anything further necessary

for rendering the result thus obtained strictly comparable with

those of other experimenters, than to reduce it, by the rule of three,

to what it would be if the specific heat of air were '267, the num-
ber by which it is usually represented in books at a mean altitude

of the barometer. The following experiments on air and hydrogen,

performed on the 4th of August, will illustrate the preceding de^

scription.
t t' d p

Hydrogen 68 48 20 30*114

Air 68 43 25 30*114

f'e 30
By applying to these results the equation a = j—

- x — , we get
TfO U p

Specific heat of air =-2767

Approximate specific heat of hydrogen . ='4092
But the gas, upon analysis, was found to contain 5 per cent, of air.

Hence the specific heat of the hydrogen supposed pure as deduced

fromthe equation x= a-\
—^

a ~" c)n becomes -.097. And *2767:'
(100

—
n) s

•5097 : : *2670 : '4914 = the specific heat of hydrogen compared to

that of air under a pressure of 30,—when water is represented by
unity, or, what amounts to the same, when air is *267.

The following table exhibits the results thus obtained ;
— referred

to air as the standard, the number for nitrogen being the mean of

3D2
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two; that for hydrogen of four
;

that for carbonic oxide of three ;

that for carbonic acid of three; and that for nitrous oxide of two

experiments.

Air
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in the Chemical School of Trinity College, Dr. Barker observed that

on passing the current of electricity through a piece of platina wire,
about three feet in length, and igniting it, there were dark portions
of the wire of about -J- or £ an inch in length at intervals of from
three to four inches in its whole length, the same parts of the wire

being in the same condition during the time that the wire remained

ignited. The author was unable at the time, owing to the number
of experiments to be tried with the battery, to take any measure-
ments or to examine whether wires of different diameters were dif-

ferently affected. The fact was stated for the consideration of the

section, reserving for further examination the law by which the di-

stances and dimensions of these unignited portions of the electrified

wire are governed, whether their distances are constant, or vary ac-

cording to the size and material of the wire employed or the quan-
tity or intensity of the galvanic currents.

An Account of some Experiments recently made on the Buoys in

Kingstown Harbour, with a view to protect from the action of Sea
Water the Metals, and especially the Iron-work, attached to

them. By Edmund Davy, F.R.S.,M.RJ.A., fyc, Professor of
Chemistry to the Royal Dublin Society.

Last year an enlightened member of the Royal Dublin Society,
Mr. John M'Mahon, made the author acquainted with the fact that

the iron-work attached to the new buoys lately put down in Kings-
town Harbour had undergone a very rapid corrosion by the action

of sea-water on it; and shortly after, the Commissioners of Public

Works acting as Commissioners of Kingstown Harbour directed

his attention to the subject, with the view of ascertaining the cause

of such corrosion, and the means of prevention.
The new buoys* are precisely similar to the buoys, of the most

approved construction, now used in Portsmouth Harbour. The
whole surface of each buoy is sheathed with copper, except the bot-

tom and about three inches of the smaller end, which is covered

with lead, fastened to the copper by metal nails. A bolt passes

through the whole length of the buoy, and is terminated at each end

by a shackle. The lower shackle has a bridle patent chain fastened

to it by means of a bolt and a thin pin called a forelock, which is

such an important part that on its preservation mainly depends the

security of the ships moored to the buoyf. The bridle chain is se-

cured to a larger chain-cable and moorings, by means of shackles,

bolts, and forelocks. The forelocks require to be examined about

once a year, and replaced if defective. The bolt, shackles, chains,

and forelocks are all of the best wrought iron.

On examining the buoys the author found all the iron-work at

and near their bottoms very much corroded ; and the corrosion ap-

• The author exhibited a drawing of one of these buoys,

t Some years since the Lord Lieutenant's yacht broke from her moorings
in Kingstown Harbour in consequence of the defective state of the forelock.
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peared to be most considerable on the iron in the immediate vicinity
of the lead, where it was about one eighth of an inch deep, and the

metal was so much indented as to exhibit a coarse fibrous structure.

So rapidly had the iron-work corroded in about six months, that

had it continued at the same rate for two years the buoys (in the

opinion ofcompetentjudges) would have been quite unfit for the public
service. The copper and lead attached to the buoys were in a good
state of preservation. ,

The extraordinary corrosion of the iron- work appeared to be due
to an electrical action produced in sea water by the contact of the

iron with the lead joined to the copper, on the buoys; these metals

being preserved at the expense of the iron. The author submitted
his views on the subject to the Commissioners, and suggested the

propriety of removing a circle of about three or four inches of lead

from the iron-work at the bottom of each buoy, and of driving two
or three short large-headed iron nails through the remaining lead
into the wood, in order to protect both the lead and copper covering
of the buoys from corrosion. These suggestions being promptly car-

ried into effect, the author has during the last twelve months had

frequent opportunities of examining the state of the iron-work at-

tached to, and in the immediate vicinity of, the buoys, and he states

that the removal of the lead has put a stop to the very rapid corro-

sion of the iron-work.

The action of sea-water on iron, under ordinary circumstances,
is, as is well known, by no means inconsiderable. The author

found that a piece of iron chain weighing 14 pounds 5 ounces, when

exposed for 24 hours in h\ quarts of sea-water, lost 70 grains, and
in a few days Upwards of a quarter of an ounce : these facts led him
to think it both desirable and practicable to coat the iron-work of
the buoys, &c. with a varnish or japan which should be impervious
to sea-water : and at the request of the Commissioners he made

many experiments, using different varnishes and japans ;
but the

results obtained were for the most part of a negative kind, owing not

only to the action of sea-water on iron, but also to the constant fric-

tion to which the metal must be exposed, from the unceasing influ-

ences of tides, winds, and the strains from ships. He has hitherto

found no varnish or japan that he can recommend as a means of pre-

venting, for any length of time, the ordinary corrosion or oxidation

of iron in sea water.

The author made a number of experiments with a view to apply
metallic protectors to the iron-work connected with the buoys, on

•the principle developed by the late Sir H. Davy. He found that

when small ingots of zinc were attached to pieces of chain cable in

sea-water, during several weeks, these lost no weight, and the cor-

rosion of the zinc was inconsiderable. Hence it seemed obvious,

that zinc will protect iron from corrosion in sea-water. These re-

sults were so satisfactory that the author recommended the expe-
riments to be tried on the buoys, and the Commissioners immedi-

ately requested him to carry the same into effect. He has had

under a course of trial for several months, in contact with the iron^
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work at the bottom of each buoy, two zinc protectors, each of which
is about 6 inches long and 4 inch wide, and weighs about 8 ounces;
and on a recent examination, the iron-work near the zinc exhibited

a clean appearance. There is another and a still more recent ap-

plication of the zinc, which the author thinks will be very beneficial

in protecting a most important part of the iron-work already alluded

to, namely, the forelock. Several of the forelocks have stout zinc

rings cast into holes made in their heads, and on lately examining a
forelock so protected for several weeks, it was found quite free from
corrosion.

The late Sir H. Davy referred the corrosion of copper in sea-

water to the agency of the oxygen of the air. The author from his

experiments has obtained results which lead to the same conclusion

with regard to iron. He found also that the corrosion of iron in

sea-water is materially influenced by the depth of water in which
the metal is immersed. He is of opinion that the wear of iron-work

exposed to sea-water is more considerable the nearer the iron is to

the surface or to the external air. The principal wear of the iron-

work connected with the buoys seems to be at and within a few feet

of the surface of the water
;
and this portion of the iron may be

protected by attaching strong pieces of zinc to it.

The corrosion of iron in sea-water, under ordinary circumstances,

appears to arise from exposure of the water to the atmosphere, and
the consequent gradual absorption of its oxygenous part. The

protection of iron in sea- water by the contact of zinc seems due to

a simple electrical action between the respective metals and the

fluid
;
water being decomposed, its hydrogen is evolved, its oxy-

gen goes to the zinc, whilst the oxide of zinc as it forms seems to

be deposited on the iron, at least in part.
The author made a number of experiments to ascertain whether

zinc would protect iron in sea-water if a very thin surface of glass,

wood, paper, tow, &c. were severally interposed between those me-

tals, but the results seemed clearly to prove that actual contact of

the metals is indispensably necessary to that effect.

Zinc will protect iron in fresh water. The author has made ex-

periments on this subject, and has others still in progress ;
the re-

sults of which may admit of useful applications to valuable parts of

machinery, &c.

The author expressed his obligations to Mr. Hutcheson, the Har-
bour-Master at Kingstown, for the kind and prompt assistance

he afforded on every occasion, and for the interest he took in the

progress of the experiments on the buoys, &c.

On some recent Experiments made with a view to protect Tin Plate

or tinned Ironfrom corrosion in Sea-water, with some probable ap-
plications ; and on the power of Zinc to protect other Metalsfrom
corrosion in the Atmosphere. By Edmund Davy, F.R.S.,
M.R.I.A., fyc, Professor of Chemistry to the Royal Dublin So-

ciety.

If a piece of tin plate is exposed in sea-water for a few days, it
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will exhibit an incipient oxidation, which will gradually increase ;

the tin will be preserved at the expense of the iron, which will be

corroded. But if a small surface of zinc is attached to a piece of
tin plate and immersed in sea-water, both the tin and iron will be

preserved, whilst the zinc will be oxidated, on the principle first

made known by the late Sir H. Davy.
The author has exposed for nearly eight months in sea-water a

surface of tin plate nailed to a piece of wood by means of tinned iron

tacks, inserting between the wood and the tin plate a small button

of zinc. Under these circumstances the tin plate has remained
clean and free from corrosion ; the zinc has of course been corroded.

In a comparative experiment, in which a similar piece of tin plate
was nailed to the same piece of wood, and exposed during the same

period to the same quantity of sea-water, without the zinc, the edges
on two sides of the tin plate were quite soft from the corrosion,
which had extended to about ith of an inch. These experiments
seem worthy of being repeated and extended.

The present demand for tin plate is very great ; should these

statements be confirmed, a vast increase in its consumption might
be anticipated. The opinion may be entertained that it is practi-
cable to substitute double tin plate for sheet copper in covering
the bottoms of ships, &c, using zinc in small proportion as a pro-
tector. Such applications would probably occasion a saving of

nearly three fourths of the present expense of copper sheathing.
It also seems deserving of inquiry whether tin plate vessels, pro-

tected by zinc, may not be advantageously substituted for copper
vessels in many of our arts and manufactures, and even in domestic

ceconomy. Although it might be presumed from Sir H. Davy's ex-

periments and observations* that zinc would protect tin plate from
corrosion in sea-water, the author is not aware that any direct ex-

periments on the subject have been published. Sir H. Davy briefly
refers to some obvious practical applications of his researches to the

preservation of finely divided astronomical instruments of steel by
iron or zinc

;
and that Mr. Pepys had taken advantage of this last

circumstance in inclosing fine cutting-instruments in handles or

cases lined with zinc. The author has not heard whether such ap-
plications have succeeded, but he has made a number ofexperiments
with a view to protect brass, iron, copper, &c. from tarnish and
corrosion in the atmosphere by means of zinc ; the results obtained,

however, lead to the conclusion that contact with zinc will not protect
those metals in the atmosphere, the electricity thus produced, with-

out the intervention of a fluid, being apparently too feeble to coun-
teract the chemical action of air and moisture on the surfaces of these

metal*.f

• Phil. Trans, vol. cxiv. for 1824 [or Phil. Mag., first series, vol. lxiv.

p. 30, 233
; vol. lxv. 203.—Edit.]

f [The negative results thus obtained by Mr. E. Davy, agree exactly with
those of some trials which 1 have witnessed for protecting steel by this

means.— E. W. B.]



Section of Chemistry and Electricity. 393

On the comparative value of Irish and Virginian Tobacco. By
Edmund Davy, F.R.S., M.R.I.A.

, $c, Professor of Chemistry
to the Royal Dublin Society.

In the year 1829-30 the cultivation of tobacco in Ireland excited

much attention among agriculturists, and several hundred acres of
it were raised in different counties

;
in consequence, the attention of

the Royal Dublin Society was directed to the subject, and the author

was requested by a select committee of that body to institute ex-

periments on tobacco with a view to determine some questions of a

practical nature, as whether its root contained nicotin, and in what

quantity, and to ascertain the comparative value of Irish and Vir-

ginian tobacco.

The author's experiments were made on average samples of Vir-

ginian and Irish tobacco ;
for the former he was indebted to the

kindness of Mr. Simon Foot, and for the latter to Messrs. Wild,

Cuthbert, Callwell, and Brodigan. From a number of experiments
the author was led to conclude that the dried roots of Irish tobacco

contain from four to five parts of nicotin in one hundred parts ; and
that one pound of good Virginian tobacco is equivalent in value to

about 24- pounds of good Irish tobacco.

After the author had finished his experiments it was gratifying
to him to be informed that some manufacturers estimate one pound
of Virginian tobacco as equivalent in value to about two pounds
of Irish. Hence there seems to be a pretty near coincidence be-

tween their results and those derived from a chemical examination.

On Nicotin and some of its Combinations. By Edmund Davy,
F.R.S., M.R.I.A.) &h; Professor of Chemistry to the Royal
Dublin Society.

When the author commenced his experiments in 1829 on Irish

and Virginian tobacco, nearly all our knowledge of the peculiar

principle in tobacco, called Nicotin by the late M. Vauquelin, was
confined to his paper on tobacco*. By a series of processes in which
the expressed juice of tobacco was reduced to one fourth of its

bulk by evaporation, then digested in alcohol, distilled, again con-

centrated, dissolved in alcohol, then evaporated to dryness, dissolved

in water, saturated with potash, and distilled to dryness, Vauquelin
seems to have obtained a fluid nearly approximating to the nicotin

recently procured.
In obtaining nicotin, the author avoided the circuitous processes

of Vauquelin, and adopted only the simple method of exposing to-

bacco to the action of a solution of potash and subsequent distilla-

tion. The alkali employed was in some cases weak and in others

strong. In some instances it was macerated on the tobacco for one
or two days ;

in others, it was added to the tobacco in the retort

and distilled at once. Other fixed alkaline substances in solution,

as soda, barytes, strontites, lime, may be substituted for potash.
Distillation was occasionally carried on below, but in general at the

• Annates de Chimie, tome lxxi.

Third Series. Vol. 7. No. 41. Nov. 1835. 3 E
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boiling point. Under such varied circumstances, the fluid procured,
on being rectified by a second distillation, is an aqueous solution of

nicotin, having the following properties. It is colourless and trans-

parent. Its odour closely resembles that of tobacco, but is far more

pungent. Its taste is peculiar, and leaves a sharp biting impression
on the tongue for some time. It changes turmeric paper to brown ;

but this effect is not permanent, but gradually disappears on expo-
sure to the air. Its specific gravity (according to repeated trials

made by two intelligent pupils of the author, Mr. Richard Austin

and Mr. John Keogh, who assisted him in many of his experiments,)
is about that of distilled water. It neutralizes the mineral and ve-

getable acids, forming peculiar salts, some of which the author has

obtained in a crystallized, and others in an imperfectly crystallized

state. It undergoes no apparent change by being kept in close

vessels for a considerable length of time. It is volatile below the

point of boiling water. It precipitates the greater number of metals

from their solutions, as those of silver, mercury, tin, antimony, man-

ganese, of a white colour ;
iron of a green, cobalt of a pink, and

gold and platina of a yellow colour.

Salts of Nicotin.—A number of the salts of nicotin, as the nitrate,

sulphate, &c, crystallize in four- and six-sided prisms ; they are cha-

racterized by having a sharp biting taste, analogous to that of aqueous
nicotin : they are mostly soluble in water, and are easily decomposed

by a slight increase of temperature. The nitrate is so susceptible

of change, that it seems to undergo an incipient decomposition when

exposed in solution for a few hours, and assumes a reddish colour.

The author's experiments have led him to conclude that nicotin is

composed of carbon, hydrogen, oxygen, and nitrogen, but he is

not yet satisfied as to its exact constitution. He made some ex-

periments to try the effects of aqueous nicotin on small fishes, flies,

moths, spiders, &c. A few drops of it diffused in a tumbler of wa-

ter strongly acted on the nervous system of small fishes, imme-

diately communicating to them an unusual but momentary energy,
which was speedily followed by torpor.

Butterflies, moths, spiders, were soon killed by being brought in

contact with a weak solution of nicotin. Common flies resisted its

action better than spiders, drones, bees, or wasps, and after immer-

sion for a short time, again recovered on being exposed to the air for

a few minutes. Common caterpillars of a large size, on being taken

from cabbages, and instantly put into a weak solution of nicotin, ex-

hibited some energy, but presently became insensible, and being
considered as dead were suffered to remain in the solution for about

half an hour ; they were then removed to fresh water, but exhibited

not the slightest symptoms of life, but on being placed on a grass

plot near the house they all recovered, and were very active in the

course of an hour.

The author is of opinion that aqueous nicotin may admit of a

number of useful applications, as in preparing specimens of natural

history for the museum, in preventing the destructive effects of the

insect tribes which infest plants and trees in gardens, conservatories,
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&c. And it seems highly probable that the salts of nicotin will ad-

mit of useful medicinal applications.
After the author had ascertained the principal facts already stated

respecting nicotin, he found that he had been anticipated ; he ob-

served in the '

Quarterly Journal of Science, Literature, and Art,' for

December 1829, that MM. Posselt andReimann had la.ely obtained

a vegeto-alkali from tobacco, examined its properties, and combined
it with a number of acids. But though those chemists are justly
entitled to the merit of having first made known to the public an

interesting series of facts respecting nicotin, the author's experiments

may serve to corroborate their general results, and also throw addi-

tional light on the subject.

On a peculiar Fluid obtained in the manufacture of Pyroxylic Spirit.

By M. Scanlan.

The author has been for some past engaged in the making of

pyroxylic spirit*, a fluid now extensively used in England as a sub-

stitute for alcohol, principally by hat manufacturers, for the purpose
of dissolving shell lac and mastic to stiffen their hats and render
them water-proof.

In the process which Mr, Scanlan pursues, he obtains a fluid of
a higher specific gravity, but having a lower boiling point than py-
roxylic spirit, and differing from it in other respects.

Rough pyroligneous acid is submitted to distillation in a copper
still, by the maker, in order to separate some of the tar it holds in

solution ; he sets apart the first 15 per cent, that distils over, and
this he sells as wood spirit. This liquor, as it comes from the py-
roligneous acid maker, contains much free acetic acid and tarry
matter.

The author proceeds to saturate the acetic acid by means of
slacked lime, which causes the separation of some pitch.
He next submits the saturated liquor to distillation as long as

the distilled product is of less specific gravity than water.

This last product is rectified in a still somewhat on the plan of
those for a long time in use on the Continent, and now coming into

general use in this country, for the purpose of rectifying spirit. It

consists of a boiler, containing the liquor submitted to distillation,

and of a rectifier, which is a copper vessel of peculiar construction,

placed in a bath of water, which must be kept at such a temperature
as will condense water, but still retain the more volatile products in

the state of vapour till they pass into the last part of the apparatus,
where they are condensed and finally cooled.

In this process of rectifying, the author was a good deal sur-

* It is known by the name of naphtha by those who deal in and con-
sume it. [This fluid was discovered in 1812 by Mr. Philip Taylor, who
published an account of its properties, giving it the name of pyroligneous
gather, in 1822. See Phil. Mag., first series, vol. lx. p. 315. In the fol-

lowing year it was examined by MM. Macaire and Marcet, by whom it was
termed pyroxylic spirit. See Bibliotheque Universelle for October, 1823

;

and also a paper by MM. Dumas and Peligot, Annates de Chimie el de Phy-
sique, tome lviii. p. 70, or our present number, p. 427.—Edit.]
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prised to find the product first condensed had a higher specific gra-

vity than that which succeeded to it in the distillation. The first

being about *900, and the second so low as *830
; to this, if the di-

stillation be pushed far enough, succeed water and an oil which
becomes black by keeping. The fluid having specific gravity "900,
is a good deal coloured ; treated with animal charcoal its colour is

removed ; rectified from a water bath after treatment with animal

charcoal, its specific gravity is *911, and its boiling point about 132°.

In this state it is colourless and inflammable : it has a powerful,
and to most persons a very disagreeable smell. Caustic potash de-

composes it instantly, acetate of potash being formed, and probably
carbonate ofpotash. Tt forms acetate of lime also when slacked lime

is added to it. It softens copal, but dissolves very little of it. When
diluted with water it does not comport itself as alcohol of the same

specific gravity does ; 50 measures of it mixed with 50 of water at

the temperature of 54, were raised in temperature to 61, and a con-

siderable quantity of air was extricated ; the mixture brought again
to the temperature of 54, measured but 96*5 measures, and its spe-
cific gravity was '9861. Alcohol diluted so as to have specific gra-

vity •911, when similarly treated, measured 98, and its specific gravity
was -9659.

Litmus paper immersed in it is not reddened, but on exposure to

the air the fluid evaporates and leaves the paper permanently red.

It mixes with water in every proportion, and water may be sepa-
rated from it by means of carbonate of potash as from dilute alcohol,

but which is not the case with pyroxylic spirit*.

On the chemical constitution of Fossil Scales, as illustrative of the

nature of the Animals from which they have been derived. By
Arthur Connell.

The difficulty of determining merely from external characters

whether a fossil scale has belonged to a fish or to a saurian animal,
and the geological interest which that problem frequently possesses,
render it desirable to know whether chemical means are capable of

solving it.

Mr. Hatchett ascertained that the scales of recent reptiles consist

chiefly of a horny substance, whilst those of fish contain a consider-

able proportion of phosphate of lime, and are of the nature of bone.

Chevreul confirmed his observation as to fish scales
;
and the author

has found that the scales of small recent crocodiles contained little

more than one per cent, of incombustible earthy matter, although in

the carinated dorsal scales the amount extended to about 3 per cent.

When fish scales are fossilized we may therefore expect that the bone
earth will remain, and the perishable animal substance will either dis-

appear without any substitution, or be wholly or in part replaced by
siliceous or calcareous matter; whilst, on the other hand, if a saurian

*
[There appears to be great reason to doubt whether the fluid here de-

scribed by Mr. Scanlan, be not merely pyroacetic spirit, retaining acetic

acid as an impurity.—Edit.]
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scale is mineralized it ought to consist almost entirely of some re-

placing substance, such as siliceous or calcareous matter, coming in

place of the decaying animal matter and of little or no bone earth.

The author has analysed fossil scales from the three following

localities, and the result of the analysis he conceives to show the

whole of them to have belonged to fish :
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residue of sulphate of potash. The mean of three analyses gave
for its composition,

Potash 29*51

Sulphuric acid 50*10

Methylic aether 14*39

Water of crystallization 6*00

100-00

which agrees with the formula :

• 2 S+K+(2C + 8H+0) + H'
The sulpho-methylate of baryta crystallizes in plates. The mean

of two analyses gave
Baryta 38*50

Sulphuric acid 40*21

Methylic aether 11*49

Water of crystallization 9*80

100-00

This salt was analysed by Dumas. His result :

Baryta 38*6

Sulphuric acid 40*4

Methylic aether 11*1

Water of crystallization 9*9

100-0

Both analyses indicate the same formula :

2S + Bb+(2C + 3H+0)+ 2H
The sulpho-methylate of lime crystallizes in octohedrons, which

are anhydrous. They deliquesce, and by the mean of two analyses
are composed of,

Lime 21*41

Sulphuric acid 60*25

Methylic aether 18*34

100*00

giving the formula 2 S + Ca+ (2 C + 3 H + O).

The sulpho-methylate of lead usually obtained is in long prisms,
which readily deliquesce, and are very easily decomposed, being re-

solved into sulphate of methylene and sulphate of lead. The mean
of seven analyses of this salt gives for its composition,

Oxide of lead 49*76

Sulphuric acid 35-93

Methylic aether 9*81

Water of crystallization ...... 4*50

100-00

giving the formula 2 S + P6 + (2 C + 3 H + O) + H.
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On two occasions a lead salt was obtained in plates like the

baryta salt, and apparently containing two atoms of water
;
but Pro-

fessor Kane has not determined the exact circumstances necessary
to the production of this form, and consequently its examination yet
remains to be made.
The salts of copper, nickel, soda, ammonia, lime, magnesia, alu-

mina, and iron have been formed by double decomposition, but their

properties would occupy too much space in describing. The mode
of obtaining them indicates their composition.

All those salts that contain crystallization water, lose it (efflo-

rescing) when dried over sulphuric acid. This method was em-

ployed to determine the quantity of such water present.

Dr. Dalton observed that he had analysed pyroxylic spirit some

years since (in 1829), and found it to be composed of an atom of

(defiant gas united chemically to one of water. This was inferred

from burning its vapours with oxygen in Volta's eudiometer. He
also ascertained that burning it in a lamp produced the same heat

as burning alcohol diluted so as the two liquids contained the same
relative quantities of defiant gas and water. At the same time he
found pyroacetic spirit to be constituted of 3 atoms of carbon, 2 of

hydrogen, and 1 of oxygen, or rather 1 atom carbonic oxide holding
2 of olefiant gas : this was discovered by burning the vapour with

oxygen in Volta's eudiometer.

On some Combinations of Protochloride of Platina with Protochloride

of Tin, By Robert J. Kane, M.D., M.R.I.A.

These bodies unite in two different proportions ; that containing
least tin is of an olive brown colour, crystalline, and very deliques-
cent ; decomposed by much water, giving muriatic acid and mixed
oxides of tin and platina. The second, which contains most tin, is

of an intensely red colour, soluble in a small quantity of water, giv-
ing a splendid red solution, but is decomposed by much water, giving
muriatic acid, and a chocolate powder which contains the proto-
chlorides of platina and tin and protoxide of tin. By acting on this

powder by ammonia, a black matter in crystalline grains is obtained,
which when heated burns like tinder, with formation of peroxide of

tin, and platina is reduced.

The colour of the solution was found by Professor Kane, on ex-
amination by a prism, to be an absolutely homogeneous red.

Professor Johnston read a paper on the physical cause ofcertain

optical properties observed in chabasie.

The nature and amount of the double refraction are found to vary
according to the course taken by the ray ; and this Mr. Johnston
conceives to arise from the fact of the index for quartz being nega-
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tive, and that for chabasie positive, and from certain crystals of

chabasie including an excess of silica, which is a substance plesio-

morphous with chabasie. (Dr. Thompson gave it as his opinion
that the phaenomena in question arise from the admixture of two
distinct species of chabasie, one of which includes soda and the

other lime.)

Professor Johnston stated verbally the results of his analysis of

the single and double iodides of gold, results which he found to

correspond generally with those already obtained for the chloride.

Professor Graham gave an account of some recent researches

which he has published in reference to the constitution of certain

compounds as far as respects their constituent water. He illus-

trated his views by sulphuric acid, with 1 and 2 atoms of water,

by oxalic acid with 1 and 3 atoms of water, and by nitric acid

containing 1 and 4 atoms of water. Other compounds were also

adduced, such as oxalate of magnesia, which contains two atoms of

water, or that which may be considered as the water of crystalliza-
tion of oxalic acid. The oxalate, binoxalate, and quadroxalate of

potash, and several other saline compounds were also brought for-

ward in explanation of his views.

Anhyd.oxal.a..(C+ C)

Oxal. water.... (C-f-C)H

Oxal. acid H(C+C)2H
Oxal, potash. ..K(C + C)H
Binox. pot.....K('C+C)H+(C+C)2H2

Quadrox.pot...k.(C-fC)H+(C4-C)2H + H(C-fC)H2

He then drew attention to ammonia, which he considered as fre-

quently performing the function of water in saline compounds ;
a

view which he impressed upon the Section by drawing attention to

the composition of the sulphate and of two distinct ammoniurets of

copper.

On a new method of testing the presence of Muriatic Acid in Hydro-
cyanic Acid. By Professor Geoghegan.

This proceeding is essentially preliminary to the adoption of the

usual modes of determining the strength of any given specimen of

this agent. The insoluble compounds into which the chlorine of

muriatic acid enters, and by the formation of which chemists usually

recognise its presence, are known to resemble, in many respects,

those to which cyanogen gives rise when combining with the same
bases. The method proposed by Dr. Geoghegan is founded on the

property which the double salt of the iodide of potassium and bi-

cyanide of mercury possesses of being decomposed by acids, and
then producing biniodide of mercury. This compound, which ha9
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been analysed by Liebig, and subsequently by Dr. Apjohn *, is easily

prepared by mixing, in the proportion of atom and atom, the iodide

of potassium and bicyanide of mercury, each dissolved in a small

quantity of hot water. After a short time silvery scales (resem-
bling acetate of mercury) are formed, which constitute the salt in

question. The circumstance of this salt being decomposed by all

the ordinary acids, would appear to show that it is not capable of

demonstrating the presence of muriatic acid in particular ;
but as

the only other impurities likely to be present in the hydrocyanic
acid are sulphuric and tartaric acids, if the appropriate tests of

these latter do not indicate their existence, then the formation of

biniodide of mercury on the addition of a crystalline scale, or solu-

tion of the double-salt above mentioned, may be considered as fur-

nishing conclusive evidence of the presence of muriatic acid. It

may be also stated, that the only hydrocyanic acid likely to con-

tain sulphuric
—that prepared from the ferrocyanide of potassium

—
can be generally recognised, as to the source from whence derived,

by its possessing a slight bluish or bluish green tinge, which is

quite distinctive. The mode of detecting the presence of muriatic

acid above detailed has the advantage over those usually em-

ployed, of being very readily applied, and the formation of the re-

agent is perfectly simple; it is capable of detecting 1 -4500th part
of the acid: if no change of colour ensue on the addition of the

salt, we may conclude that the specimen of hydrocyanic acid con-

tains no impurity which can interfere with the subsequent estima-

tion of its strength. This method, however, is inapplicable to the

alcoholized acid of Germany, as the biniodide is soluble in spirit,

yielding a colourless solution. If the presence of muriatic acid

have been ascertained, its neutralization can be readily effected by
the addition of successive small portions of precipitated carbonate

of lime, as long as any is dissolved; when free, muriatic acid has

been got rid of, and not till then can the estimate of the strength
of the specimen under examination be proceeded in with any hope
of a correct result. The method of Dr. Ure for effecting this lat-

ter end is sufficiently correct for ordinary purposes, if we substi-

tute for the red precipitate which he employs, pure peroxide of

mercury ; as, independent of the presence of minium and other im-

purities, red precipitate is seldom, if ever, free from pernitrate of

mercury : if perfect accuracy be desirable, the best method, and

probably as simple a one as that just alluded to, is the formation of

cyanide of silver by the addition of the nitrate of that metal.

On Bleaching certain Varieties of Turffor the Purpose ofproducing
a White Fibre for the manufacture of Paper. By R. Mallet.

The kind of peat used for this purpose is that which exists im-

mediately beneath the vegetable surface of almost every lowland or

flat bog in Ireland, and is found existing in a stratum frequently

*
[Dr. Apjohn's paper on this subject was published in Phil. Mag. and

Annals, N.S. vol. ix. p. 401.—Edit.]
Third Series. Vol. 7. No. 41. Nov. 1835. 3 F
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of about three feet thick. It consists of the leaves and stems of

various mosses, the roots and fibres of many small aquatic and

marsh plants, &c. in the first stage of that very slow decomposition
which is the character of every peat moss.

The fibres are tough, and retain perfectly, in most instances, their

original form, and are arranged more or less in parallel strata ; its

colour is a reddish brown, and its specific gravity, as obtained from

various bogs, varies from *360 to *650. It is proposed either to use

the fibre bleached from this for paper-making alone, or in place of

the various adulterations now used in paper from rags, such as

chalk, gypsum, clay, cotton jlyings, hair, leather-cuttings, hop-bines,
&c.

The same material is capable without bleaching of being con-

verted into an excellent species of board paper or mill-board, by

simple pressure under an hydraulic or other press, and subsequent
saturation in an exhausted vessel, with glue and molasses, drying

oil, rosin, and oil, or any other suitable material. When so treated,

it will withstand well the action of high-pressure steam.

This species of turf contains from 3 to 1 1 per cent, of ashes

when humid, and when dried, merely atmospherically, from 4 to 6

per cent, of water. The ashes are of a white or yellowish white

colour, and contain,

Carbonate of lime 69*5

Silica 3-0

Alumina 17*0

Peroxide of iron 8*0

Loss 2*5 100.

The author cannot account for the loss on this analysis, and has

been unable to repeat it. He states that ashes from the bottom of

the same bog where this red turf was obtained give a totally dif-

ferent result, viz.

Carbonate of lime 21*

Sulphate of lime 5*5

Silica 24-5

Alumina 26*3

Oxide of iron 22-0

Loss 07 100.'

The fibrous matter of this red turf is intimately combined with

various complicated vegetable results of slow decomposition, but

containing in greatest proportion the extractive matter to which

Berzelius has given the name Geine, from yfj, terra. The extract

obtained from turf in the way about to be described seems to be

nearly the same as that which he describes, in fact to be ulmin in an

impure state.

The specimen of turf to be bleached for paper is softened in cold

water until its parts by agitation will separate ;
the finer particles

are washed off; the fibre which remains is digested in the cold with

a very dilute solution of caustic potass or soda, containing only 50

grains of alkali to a quart of water. The solution, containing the

geine in solution, is pressed from the fibres ;
the latter are then
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soaked for some time in very dilute sulphuric acid, consisting of 150

grains of the sulphuric acid of commerce, in a quart of water. The
iron is obtained in solution, and the ammonia if any exist in the turf.

The fibre is now again separated by pressure from the dilute acid,

and digested in the cold, with dilute solution of chloride of lime, of

the strength commonly used by paper-makers to bleach fine rags.
After the bleaching has taken place the fibre is strained from the

liquor, well washed, and applied to the manufacturer's purposes.
The extremely dark-coloured solution obtained by the caustic

alkali is now treated with an excess of dilute sulphuric acid, and
the acid of the previous washings may be in part used by the

manufacturer for this purpose. The alkali is neutralized, and the

geine precipitates. It is collected on a filter or by other suitable

means, and well washed with cold water, and finally dried by a

steam bath, after which, if perfectly dried, it ceases to be soluble

in water. It may now be used either in oils or distemper as a

colour, being a rich brown bistre.

The solution from which it has been separated contains sulphate
of potass, and occasionally, in very minute quantity, sulphate of am-
monia.

The quantity of soluble matter in the turf operated on was found

from 14 to 30 per cent.; and from one hundred weight of turf of

proper quality may be obtained about 18 pounds of fine white fibre

fit for paper-making, and a much larger proportion of a coarser and
less white description.
When the turf is digested in the chloride of lime, a thin film of

an unctuous-looking matter floats after some time on the solution,

and by careful management may be obtained in small quantity ; it

appears to be a mixture of a gum resin with something analogous
to wax, and of artificial camphor.

This substance smells like common camphor. Its specific gravity
is 0*990, which is a little more than that of camphor. It is at or-

dinary temperatures always partly solid and partly fluid. When
deprived of adhering water it shows a tendency to crystallize ; the

more fluid part gradually evaporates when it is exposed to air, and
a varnish is left on the vessel which contained it. Its point of ho-

mogeneous fusion is somewhere between 290 and 300 ; it evapo-
rates rapidly between that and its boiling-point, which seems to be
about 360. As it boils away, its boiling-point rises ;

it is insoluble

in water
; a great part dissolves in alcohol, and the remainder is

soluble in caustic potass and in fixed oils.

Proof spirit dissolves from it a very minute quantity of a sub-

stance which seems to be a gum resin. It is entirely decomposed
by a red heat, in close vessels, and also by concentrated and boiling

sulphuric acid, which reduces it to charcoal, and a substance ap-

parently analogous to artificial tannin.

The bistre, or colouring-matter, obtained from the turf is not af-

fected by carbonic acid, nor by sulphuretted hydrogen, nor by proto-
chloride of tin : strong nitric acid will not change its colour, although

3F2
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by long standing it is decomposed by it. Chlorine bleaches it slowly ;

caustic alkalies redissolve it. It is scarcely bleached at all by the

sun's rays, nor does it when properly washed and dried show any
tendency to deliquesce ;

it therefore is an excellent colour for pa-

per-staining and other such purposes, as few common agents will in-

jure it, and it can be readily removed from surfaces by an alkali*.

The proportions of useful products above given can only be con-

sidered as approximations, having been deduced from experiments
on a small scale

; they would probably be much increased, and the

relative expense of preparing the material reduced, if the process
were carried on with greater quantities.

On some singular Phcenomena of Flame from Coal- Gas. By R.

Mallet.

If an Argand gas-burner be lighted, and a conical tube of a cer-

tain diameter be inserted concentrically within it, with its extremity

entering a certain distance, within the burner, and, while the gas is in-

flamed, a current of air be propelled through the conical tube in the

same direction with the streams of gas, under certain conditions, the

whole of the gas-flame will retract or be drawn back between the

internal surface of the burner and the external surface of the conical

tube, and nothing whatever will pass forward but a stream of

strongly heated carbonic acid and aqueous vapour. This very sin-

gular phaenomenon of the passage in opposite directions of two cur-

rents in such close contact does not appear to be affected by the size

of the burner, provided a certain proportion be preserved between
it and the conical air-tube. The experiments were made with two

burners chiefly, one of which was three quarters of an inch internal

diameter and one and a half inch deep, measured along its axis,

and the other seven sixteenths of an inch internal diameter, and one

and three eighths inch deep.
"With these it was found that the retraction of the flame was pro-

duced most perfectly in the. case of the large burner by a tube of

five sixteenths of an inch diameter, but yet took place to a certain

extent until the diameter of the tube was reduced to one eighth of

an inch, and in the case of the smaller burner it was most perfectly

produced by an air-tube of three sixteenths of an inch diameter ;

yet taking place in a slight degree with one of only one twentieth of

an inch diameter.

If the conical air-tube be not inserted into the burner, but merely
held close to its base or lower aperture, no retraction takes place,

the flame is merely curtailed, and the combustion rendered more

perfect ; and the same result takes place when a tube equal in dia-

meter to the internal part of the burner is used, in which case it is

obvious none of the flame could retract.

To the perfect production of the foregoing effects it is necessary

that the apertures for the gas in the burners be of a much smaller

*
[See a paper by the late Dr. Macculloch, in Trans. Geol. Soc., first series,

vol. ii.
;
or Phil. Mag., first series, vol. xliv. pp. 215, 271.—Edit.]
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size and more numerous than usual. When the axis of the conical

air-tube is parallel with that of the burner, the direction of each

separate jet of flame from the holes in the burner is also parallel to

the same while the air-tube and burner are respectively concentric ;

but if, while they remain concentric, the axis of the air-tube be in-

clined to that of the burner, a far more singular effect ensues : each

separate jet of flame now in retracting describes a spiral round the

internal surface of the burner, making from one third to perhaps
one half a revolution.

If the conical air-tube, while still inclined as above, be now brought
into contact with that side of the burner towards which it is inclined,
the obliquity of the spiral is much lessened

; but the flame is so

much retracted at the side of the burner opposite the air-tube that it

makes its appearance out at the lower end of the burner. The same
effects are produced whether the burners are vertically, up or down,
or horizontal, or inclined at various angles, subject to merely the

disturbances produced by the ascent of the neighbouring currents

of heated air.

The effects do not seem to depend upon difference of temperature
between the current of air and the flame, as no change is produced
by heating the former to upwards of 600° Fahrenheit, neither does
the angle of the cone seem to be very essential, except it be so great
as to nearly stop the aperture of the burner. A cylindrical tube

answers equally well with a cone, but an inverted cone, that is, a

tube terminating with an enlargement, will not produce the effects.

Tubes of various other forms produce corresponding variations

of the principal phaenomena. A large flat disc, with an aperture

just large enough to admit the burner, placed close to its perforated

extremity, so as to prevent the passage of external currents parallel
to the internal current of air, does not change the effects.

The retraction is considerably lessened, however, by stopping up
the space at the lower end of the burner, between it and the air-

tube, but is not wholly destroyed.
Another singular fact connected with these remains to be men-

tioned : if a glass or copper tube, of about three eighths of an inch

greater diameter than that of the burner externally, be placed over

it, the same sonorous effect is produced as in the well-known ex-

periment of the combustion of pure hydrogen, but much louder ;

indeed, the copper tube used, which was eighteen inches long and

one and three eighths inches diameter, emitted a most overpowering
sound. Length of tube produced no variation in the state of the

flame, nor did increase of diameter over the above limits, although
both produced of course a change of musical note; but if the dia-

meter of the tube, whether of glass or copper, was reduced to very

nearly that of the external diameter of the burner, on approach-

ing the end of the tube with the burner, the retractile flame was

drawn forward, and, unless skilfully managed, was drawn out or

extinguished at the moment the burner entered the tube
; if, how-

ever, the introduction was successfully effected, the moment the
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burner came within the tube the flame again retracted as before.

The sound ceased at the moment that the flame was extinguished.
The pressure of gas used in most of the experiments was that of

the ordinary main-pipes in this city, about lj- inch of water ; that

of the current of air, which was produced by a good pair of double

bellows, was equal to the pressure of a column of (2^ inches of)

mercury ;
but it was found that no material alteration of effect took

place from condensing the gas to about two atmospheres, and cau-

sing it to issue inflamed at that pressure, provided the pressure of

the current of air was likewise increased in the same ratio nearly.
With a less powerful stream of air than was above stated, the

effects were imperfectly produced ;
and with a much more powerful

one the flame was blown out.

The temperature of the current of air heated by the flame, when
it retracted best, was found, at the distance of four inches from the

burner, to be 432° Fahrenheit, or perhaps a little higher. The com-

bustion of the flame in all the foregoing cases is absolutely perfect ;

its colour is a deep blue, and the volume of intensely heated air pro-

pelled is very great, so that it may be rendered very useful for

various purposes in the laboratory. It is not perfectly dry, but it

is free from dust or smoke.

On the Volatilization of Magnesia by Heat. By Professor Daubeny.

According to Von Buch, carbonate of magnesia must have been

sublimed by volcanic action, although such a phaenomenon would,
Dr. Daubeny conceived, be scarcely admitted by chemists as con-

sistent with the known properties of that earth.

A curious fact, however, confirmatory of the truth of Von Buch's

opinion, occurred to Professor Daubeny in Italy. He visited a lo-

cality where there was an upper stratum of lava containing cavities.

In one of these an English gentleman, resident on the spot, discovered

a large quantity of carbonate of magnesia, and Professor Daubeny
himself observed a minute portion of the same earth coating the

outer surface of the lava. Here it is difficult to understand in what
manner this substance could collect in the cavities or upon the sur-

face of the rock, unless it had previously become volatilized by
heat*.

(Dr. Dalton observed that there could be no doubt that carbonate

of magnesia might be volatilized, since Dr. Henry had informed him
that a quantity of this substance was always driven oft' whenever the

heat was carried beyond a certain point.)

Mr. Hartop made a communication on the use of the hot air

blast in the manufacture of pig iron, in which he showed that the

saving said to be effected by the use of hot air had been overrated,
as a considerable portion of the alleged saving had been previously
effected by other improved processes.

•
[Other particulars relative to this subject are given in our last Number,

p. 316.—Edit.]
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The general saving on the average he stated to be no more than

10*. per ton, and observed, that the price of such iron in the market
had actually fallen from 15*. to 20s. per ton, while that from cold air

at the same time rose 5s. per ton in Yorkshire. (This statement gave
rise to observations on the part of several gentlemen, who dissented

from Mr. Hartop, and stated that the reduction in price of iron

from hot air had not occurred in other parts of the country, and

that, as prepared in Glasgow and many other places, it had not been
so deteriorated. It has in consequence been adopted in every

smelting-house in Scotland, and the annual produce of the works
in that country during the last ten years has been nearly doubled.

Reference was also made to processes adopted in the Russian

smelting-works, which showed that by a judicious adjustment of the

quantities of cold air introduced by the blast, a saving could be ef-

fected approaching even to that obtained by the use of hot air.)

Account of some Chemical Processes. By Francis Barker, M.D.,
Prof. Chem. Trin. Coll. Dublin.

It has been known since the time of Bergman, that diluted acetic

acid has little or no action on peroxide of iron
; but it is not, per-

haps, generally known that this oxide may be completely separated
from sulphuric or muriatic acid, and probably from most other

acids, by an alkaline acetate, the alkali exerting its usual action of

detaching the peroxide, whilst the acetic acid remains inactive and
does not unite with it, and that by means of the acetate of potash,

peroxide of iron may be completely detached from the oxide of

manganese, one portion of the acetate of potash decompounded by
the salt of manganese producing acetate of manganese, which re-

mains in a state of solution, whilst the other portion of the acetate

of potash separates the peroxide of iron, on which the diluted acetic

acid has no action. The advantages arising from this mode of

operating are obvious, as it gives the chemical analyst the means of

separating the oxides of iron and manganese by agents easily ob-
tained and in the hands of every chemist.

As the success of this method depends in a great measure on at-

tention to minute details in the mode of conducting the process,
more especially on the comparative quantities of the substances em-

ployed, a few experiments are adduced.

Experiment.
—Five grains of green sulphate of iron taken and

dissolved in fifty measured grains of cold distilled water : to this

added, from the end of a dropping-tube, six drops of diluted nitric

acid, spec. grav. 1*280. On applying heat to this mixture, it ac-

quires a dark olive colour, arising from decomposition of the nitric

acid by the protoxide of iron and absorption of the nitric oxide by
the ferruginous solution. When the mixture is heated to ebullition

this colour disappears, and is succeeded by the ordinary yellow co-

lour of a solution of peroxide of iron. To the solution of the sul-

phate of iron, thus altered by the action of nitric acid, an aqueous
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solution of acetate of potash, containing one tenth of its weight of

the acetate, is to be added, in the quantity of two hundred grains

measured. The mixture, on this addition being made, changes to

a dark reddish brown colour, nearly as intense as that of port wine.

The mixture is now to be diluted with its own volume of water, and

heat applied until it boils; the ebullition continued for about two

minutes. The peroxide of iron begins to separate as the heat ap-

proaches the boiling-point, and in a short time the whole peroxide
is detached. On filtering the mixture whilst hot, the fluid which

passes through the filter appears colourless, and on addition of the

the triple prussiate of potash, affords neither precipitate nor blue

tinge indicating the presence of iron. The powder remaining on

the filter, well washed with hot water, is of a clove brown colour.

The addition of the nitric acid with subsequent ebullition is es-

sentially requisite to the success of this experiment; for if the

green sulphate of iron be employed without the addition of nitric

acid, on adding the solution of acetate of potash, and causing the

mixture to boil, no change of colour to reddish brown is found to

take place, but a black powder separates, and the mixture when
filtered affords a fluid of a strongly ferruginous taste, yielding an

abundant precipitate, of a bluish white colour, with the triple prus-
siate of potash ; thus proving that the conversion of the oxide of

iron into peroxide must precede the addition of the acetate of pot-

ash, which is otherwise incapable of separating the oxide of iron

from the acid.

When a solution of the green muriate of iron is treated in a man-

ner similar to that above described, by converting the protoxide of

iron into peroxide by nitric acid, and decompounding the solution by
acetate of potash and heat, the same effects are produced as in the

green sulphate of iron.

If to a solution of peroxide of iron, produced by the method

above described, a solution of the oxide of manganese is added,
then solution of acetate of potash and heat applied, a similar depo-
sition of peroxide of iron takes place ;

and the filtered liquor, on

addition of triple prussiate of potash, affords a cream-coloured de-

posit unmixed with any blue tinge : the peroxide of iron has, there-

fore, remained on the filter, and the oxide of manganese in solution

has passed through, yielding its proper precipitate with the triple

prussiate. It is right to observe, that a solution of the muriate of

manganese is not rendered turbid by admixture with acetate of pot-
ash and subsequent application of heat.

It follows from the preceding experiments, which have been many
times repeated, that peroxide of iron may be completely separated
from either sulphuric or muriatic acid by acetate of potash, and that

in a mixed solution of peroxide of iron and oxide of manganese in

an acid, a complete separation of the peroxide of iron may be ef-

fected by means of the acetate, provided that proper attention has

been given to the comparative quantities of the ingredients employed
in the mixture. Acetate of soda or of ammonia may be substituted

for acetate of potash in producing this decomposition.
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Two other chemical facts were adduced.
1. As the precipitation of the ammoniacal phosphate of mag-

nesia is accelerated and made manifest by drawing lines with a blunt

glass rod on the internal sides of the glass vessel in which the proper
mixture is made for producing the precipitate, a fact first noticed

by the late Dr. Wollaston, so in a similar manner the separation
of bitartrate of potash from any mixture containing potash, to which
tartaric acid has been added in proper quantity, will be accelerated
and rendered manifest by drawing lines with pressure on the inter-

nal sides of the vessel with a glass rod, the crystals of bitartrate first

attaching themselves to these lines.

2. That nitrate of lead like the nitrate of baryta is precipitated
from water by addition of strong nitric acid, which in each case ex-
erts a similar action, namely, that of abstracting the water from the
salt.

On a Source of Inaccuracy in Observations of the Dew-point. By the

Rev. Wm. Vernon Harcourt, F.R.S.

Mr. Harcourt having observed an apparent variableness in the

deposition of dew on different surfaces, at the same temperature
and in the same atmosphere, was led to make the following experi-
ments.

A pane of glass was rubbed, on different portions of its surface,
with substances of different degrees of hardness, and left till the

equality of temperature was restored : being then breathed upon, it

was observed to show the condensed vapour in proportion to the

polishing power of the substances by which the different parts of the

glass had been rubbed
; characters traced by a leaden point dis-

played this phenomenon in the greatest perfection. The experi-
ment was next tried on metallic surfaces, by polishing, for instance,

part of the blade of a rough razor, and breathing on it, when the

same effect was obvious.

When the state of the dew on the different surfaces was examined
with a lens, it appeared that its greater visibility on the more po-
lished parts was owing to a stronger reflection of light from a greater
number of minute and unconnected drops deposited on those parts.
It would seem as if the process of polishing insulates the points to

which the particles of vapour attach themselves, and prevents them
from running into each other

;
but though the vapour condensed on

the polished surface thus becomes more sensible, it is not increased

in quantity, as is easily proved by continuing to breathe on the pane
of a window till streams of water run down on the unrubbed surface,

and on that only ;
and it is not a little remarkable, if the polish be

also carried horizontally along the lower part of the pane, to observe

the streams dammed up where they meet the polished part, and

drops of water left along that portion of the line.

The observation of these facts led the author to apply some prac-
tical corrections to the ordinary method of ascertaining the dew-

point : he adopts the direct process of Dr. Dalton, reducing the

Third Serie*. Vol. 7. No. 41. Nov. 1835. 3 G
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scale of the operation, and substituting metal for glass. A highly

polished metallic vessel, not more than -Jths of an inch wide and

H inch long, is nearly filled with water
; some crushed sal ammo-

niac is introduced ;
the salt is stirred up and mixed with the water

by the bulb of a small thermometer, which falls in consequence
very gradually, and when the dew appears the thermometer is in

contact with the surface on which it is deposited. If a consider-

able depression of temperature is required, the vessel may be

cooled down previous to the experiment by a similar process. This

instrument, from the small quantity and cheapness of the cooling

material, may be used constantly without extravagance, and from the

conducting and radiating properties of the vessel, as well as the pre-
cision with which it indicates the first deposition of dew, may pro-

bably be found to be uniform in its results.

Mr. Moore laid before the Section a leaden pipe which had
served for about twenty years as the worm of a still, for the distil-

lation of medicated waters and spirits ;
at length it began to leak,

and on examination it wan found to be supported at various points

by bars of wood crossing it, and to be tied at others with twine.

Wherever it thus came in contact with either wood or twine, it was

deeply corroded, and the lead appeared to be converted into a dark

powder, which, when examined, was found to contain oxide and

chloride of lead
;

at all other points the pipe was perfectly sound,

The appearance of the corroded parts was sufficiently against its

being attributed to mechanical action. The presence of chloride

and oxide in the powder, established, he thought, that the corrosion

was not entirely, if at all, caused by acids formed by the decaying

organic matter
;

it appeared to him that it ought rather to be attri-

buted to galvanic action, developed by the contact of the metal, and

wood, or twine, which cause, acting for such a length of time, might
be sufficient to accomplish the destruction of the pipe at the points
of contact.

Notice of certain Appearances in Coagulated Blood. By
Dr. Newbigging.

The author has observed on the under surface of a clot of blood,
received into a cup variously coloured within, certain bright red

spots, corresponding accurately to the figure of those parts of the

interior of the cup which were coloured green, while in all other

parts the coagulum was of a dark tint. Experiments were tried on
various sorts of china, with different colours and glazing, but always
with the same result. The contrast of the brightness of these red

spots with the darkness of the general mass lasted nearly ten minutes

after exposure to the air.

On a Modification of the Safety Lamp. By W. Ettrick.

The author, referring most of the unfortunate explosions which
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have happened in collieries where the '•

Davy lamp" is used, to the

ignorance and wilfulness of the workmen, proposes, for the security
of the lamp from injury and mismanagement, that the body of it

should be formed of a strong spherical glass, furnished with a cop-

per tube above and below, and that surfaces of wire gauze should

be placed at these points, protected by parallel metallic plates, so as

to be inaccessible to the workmen. The glass is defended externally

by strong arched wires. It is also provided that the upper and lower

parts of the lamp should be connected by means of a spring, so as to

permit of a sliding motion, for the purpose of deadening in one di-

rection the effect of any shock or concussion. According to this

arrangement the air can only enter below the flame and pass up
within and through it, and the products of combustion are conducted

directly upwards to a proper aperture in the cover of the lamp.

Professor Graham noticed with regard to safety lamps, on the

theory of which he has been some time engaged, that wire gauze is

rendered much more impervious to flame by being first dipped in an

alkaline solution, which also protects the wire from oxidation.

On a new Electrometer. By William Snow Harris, F.R.S., <^c.

Report of the Committee appointed to consider the subject of Chemical

Symbols. By Dr. Turner.

[This Report, with remarks of several of the members of the

Committee, will appear in the next volume of the Transactions of
the Association.]

ROYAL SOCIETY.

June 4%—Professor Faraday's Tenth Series of ft
Experimental Re-

searches in Electricity,
" was read.

This paper relates altogether to the practical construction and use

of the voltaic battery. Guided by the principles developed in former

series, the author concluded that in voltaic instruments in which the

copper surrounded the zinc, there was no occasion for insulation of

the contiguous coppers, provided they did not come into metallic

contact^ and therefore in the construction of some new instruments

he interposed paper only between the coppers instead of the usual in-

sulating plate of porcelain or glass. The battery thus constructed is

essentially the same with Dr. Hare's j and the author recommends
even his form of trough for the purpose of putting the acid on to, and

moving it from the plates. By attending to certain points described,

as many as 40 pairs of plates could be packed into a space not more
than 15 inches in length, and thus a very portable, and, at the same

time, powerful and convenient trough might be obtained.

In comparing this form of trough with others, the author used acids

of constant strength, took note of their quantity, allowed them to

act in the troughs until the power of the apparatus had nearlv ceased,
3 G 2
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estimated the quantity of effect by his volta-electrometer, and then

estimated the quantity of zinc in the battery employed in producing
the effect by the results of an analysis of a given portion of the ex-

hausted charge. In this way it was easy to tell how much zinc was

dissolved from any one plate, or from all the plates, and to compare
it with the quantity of water decomposed in the volta-electrometer.

Thus, with a perfect battery of 40 pairs of plates, an equivalent of

water decomposed in the volta-electrometer would be the result of

the solution of an equivalent of zinc from each zinc plate, or forty

equivalents in the whole ; but with a battery not so perfect, a greater

proportion of zinc would be dissolved by the acid in the cells.

When the new battery was thus compared with that of the ordi-

nary form, it was found to have greatly the advantage. Thus, with

40 pairs of plates, the former lost 2*21 equivalents at each plate,

and the latter 3\54. With 20 pairs of plates, the former lost 37 per

plate, and the latter 5-5. With 10 pairs of plates, the former lost

6'76 per plate, and the latter 15*5. The author refers to two diffi-

culties still existing in the construction of the battery, but considers

its value so great as to deserve receiving that degree of attention

by the application of which these difficulties may be removed.

The author then investigated many other practical points in the

use of the battery, ascertaining the influence of various circumstances

in the manner already described. Thus he found nitric acid to give a

higher result of voltaic action than sulphuric or muriatic acid; the

quantity of zinc dissolved in order to produce decomposition of an

equivalent of water being only 185 per plate when nitric acid was

used, 3'8 when muriatic acid was used, and 4'66 when sulphuric acid

was employed. The acid which he afterwards used as the best for

ordinary purposes consisted of 200 water, 4 #5 oil of vitriol, and 4

nitric acid.

The mode of proof adopted by the author was of course independ-
ent of the strength of the acid; as was shown by making experi-
ments with the same acid at very different strengths; thus, when
nitric acid was used, and tbe strengths were as 1,2, and 4, the pro-

portion of zinc dissolved was very nearly the same for the water de-

composed. The same result was obtained when sulphuric acid was

employed.
The different circumstances of uniformity of charge

—
purity of zinc

—foulness of the zinc plates
—new and old plates

—
vicinity of the

copper and zinc—doubling of the copper
—first immersion of the

plates
—number of plates

—size of the plates and simultaneous de-

compositions
—were then considered, and such of them as would ad-

mit of experimental comparison in the manner already described

were put to this test.

GEOLOGICAL SOCIETY.

May 13th.—A paper was first read,
" On the Cretaceous and Ter-

tiary Strata of the Danish Islands of Seeland and Moen j" by Charles

Lyell, Esq., P.G.S.

The author commences with a short account of the succession of
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deposits formerly supposed by Dr. Forchhammer to exist in the

Danish islands. In a memoir published in the "
Edinburgh Philoso*

phical Journal of Science" for July 1828, Dr. Forchhammer had de-

scribed the white chalk of Seeland as covered by a coralline lime-

stone, and had imagined the white chalk of Moen to be a formation

higher in the series than this coralline limestone. He had also con-

sidered certain deposits of blue clay, sand, and gravel, seen in the

cliff's of Moen, as alternating with the white chalk.

Mr. Lyell examined, in company with Dr. Forchhammer, the cliffs

of Seeland and Moen, during the summer of 1834, and the following
are the results at which he has arrived. The two formations of which
Denmark and Danish Holstein chiefly consist, are, chalk, and an over-

lying tertiary deposit. Part of the latter resembles in composition the

argillaceous and sandy beds of the English crag. Another part cor-

responds with deposits usually called diluvial, especially those asso-

ciated with the English crag, in parts of Norfolk. Large erratic

blocks are also strewed over the surface of Denmark, connected with,
and sometimes buried in, the gravel or "diluvium". In some sec-

tions on the banks of the Elbe, the yellow tertiary sands are divided

regularly into thin strata, and are exposed for a thickness of about

200 feet. Unstratified masses of blue clay, of great thickness, are

also there seen, in which gravel, containing every kind of rock, from

granite to chalk, occurs.

There is often an abrupt passage from the stratified to the unstra-

tified parts of the formation, which the author compares to the Nor-
folk and Suffolk crag, from its general appearance, but without pre-

tending to decide its relative age in the tertiary series. Fossils are

rare, except those washed out of older strata. A few recent shells

have been found near Segeberg, and at other points, and two of ex-

tinct species at Schulan on the Elbe.

The white chalk of Denmark is characterized by the same fossils

as those of the upper chalk of France and England, and occurs at

Stevensklint in Seeland, and in the cliffs of Moen. On the coast

at Stevensklint, and at several places in the interior of the same

island, particularly at Faxoe, a newer limestone occurs, consist-

ing, for the most part, of fragments of coral, cemented together by
a chalky matrix. It is separated from the white chalk by a thin

seam of bituminous clay, containing marine shells and impressions of

plants. The limestone contains beds of flint, like those of the white

chalk, but more cherty, and usually in continuous layers j
and these

are sometimes disposed diagonally to the general lines of stratifica-

tion. The author presumes that this coral limestone, which he calls

the Faxoe limestone, may be the equivalent of the Maestricht beds,

as, like them, it contains some fossils identical with those of the chalk,
intermixed with others which belong to genera more usually charac-

teristic of tertiary formations*.

*
[As Dr. Forchhammer states that in Seeland this coralline limestone

reposes upon a formation which is the equivalent of the calcaire grossier, it

seems probable that it may itself be the equivalent of the lower or coral-

line crag of Mr. Charlesworth ; especially as it would appear, from a com-

parison of the details given by Dr. Forchhammer with the above notice of
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The shells at Faxoe are chiefly in the state of casts, and among
them are several species of Cypraea, Conus, Mitra, and Voluta, as

also an Ammonite, a Patella, a Fusus, and a Cerithium. Upon the

whole, there are in the collection of Prince Christian of Denmark
132 species of fossil shells from the Faxoe beds, of which 26 have

been ascertained by Dr. Beck to be identical with chalk species, while

the rest are distinct from them, but do not agree with known tertiary
shells.

Lastly, the author considers the relations of the chalk of Moen
with the tertiary strata of that island. The white cliffs of Moen are

from 300 to 400 feet in height, consisting of chalk and parallel layers
of nodular flint, the strata having been violently disturbed

j so that

instead of being nearly horizontal, as at Stevensklint, they are curved,
and often vertical, and, upon the whole, more deranged than the chalk

of Purbeck and the Isle of Wight.
The range of lofty cliffs in Moen is divided into separate masses

by ravines, which often intersect them from top to bottom, but are

in great part filled up with tertiary clay and sand, masses of which

appear to have subsided bodily into large fissures and chasms of the

fractured chalk. In consequence of these disturbances the chalk has

been made to alternate on a great scale with interposed and uncon-

formable strata of clay and sand. These alternations cannot be ex-

plained by supposing the detritus of the superincumbent strata to

have been washed in by running water into clefts
j
but masses of the

tertiary beds seem rather to have been engulfed. Several drawings

illustrating these dislocations accompany the memoir, and the ap-

pearances are compared to those exhibited by the chalk, nearly enve-

loped by crag, near Trimingham in Norfolk, although the entangle-
ment of the two formations there, is on a smaller scale.

Dr. Forchhammer now agrees with the author in the principal con-

clusions above enumerated, and has discovered the disturbed chalk

of Moen in the South of Seeland, as also the Faxoe beds overlying
chalk in Mors, an island of the Lym Fiord.

A paper was afterwards read,
" On a peculiarity of Structure in the

Neck of Ichthvosauri, not hitherto noticed j" by Sir Philip Grey
Egerton, Bart.,* M.P., V.P.G.S.

Miss Aiming of Lyme Regis discovered, a short time since, in a

thin bed of lias shale, near that town, a large portion of the skeleton

of a new gigantic species of Ichthyosaurus. Among these interesting
remains are the anterior cervical vertebra?, together with an occipital

bone, and it is to the peculiarity of structure which they present that

Sir Philip Egerton principally confines his observations. The occipital

bone, he says, on the authority of Mr. Owen, proves very satisfac-

torily the permanent separation of the basilar element of the occiput

Mr. Lyell's paper, that the "Faxoe limestone" occupies an inferior posi-
tion in the series to the tertiary beds which Mr. Lyell compares to the

"argillaceous and sandy beds of the English crag," termed by Mr. Charles,

worth the upper or red crag. Mr. LyelTs paper was read, before Mr.
Charlesworth's researches on the crag had been communicated to the Geo-

logical Society. See Lond. and Edinb. Phil. Mag. for August, p. 81.—
E. W. B.]

•
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in individuals of the fullest growth and largest size, evincing a very

languid circulation in this family of reptiles. The atlas and axis of

Ichthyosauri, the author states, are usually found adhering together,
the connexion between them being so intimate that it is rarely pos-
sible to disunite them

;
and when this has been effected, the surfaces

have borne the appearance of fracture more frequently than that of

natural division. In one instance in which he succeeded in separating
the two bones, the articulating surfaces were nearly even, and with-

out cup. This union of the two vertebrae appears to have received ad-

ditional strength from a small bone which articulated with the under
circumference of the atlas and axis, showing, as the author observes,
that in the anterior region of the spinal column strength and not la-

titude of motion was required. This bone is a nearly circular, solid,

umbonated disc ; the central projection being on the inferior or ex-

ternal surface, while the upper is depressed anteriorly and posteriorly
for the purpose of articulating with the atlas and axis, the two sur-

faces being divided by a transverse elevation corresponding with the

line of union of the vertebrae. The atlas and axis have their circum-

ferences prolonged in the form of two tangents meeting at an obtuse

angle on the under surface. These processes are truncated, and form,
when the vertebrae are in apposition, a triangular depression for the

reception of the two articulating surfaces of the interspinous bone.

Sir Philip Egerton states that Mr. Owen has informed him, that a

bone somewhat analogous in position, although not in form, occurs

in some recent saurians. The apparently two succeeding vertebrae

present, at the lower part of their articulating surfaces, an alternating
elevation and depression, fitting into each other so exactly, as to limit,

to a great extent, the motion between the bones. Some of the other

cervical vertebras are also remarkable for the flatness of their surfaces,

the intervertebral cavities being nearly obliterated. In conclusion,

the author says, that the conditions under which the atlas and axis

are found j
the existence of an auxiliary bone connecting the two

;

the form of the articulating surfaces of the cervical vertebras, and the

consequent contraction of the intervertebral cavities, all tend to prove
that the extent of motion in the cervical region of Ichthyosauri was

extremely limited, at the same time that its strength was propor-

tionally increased.

May 27th.—A paper was first read,
" On certain Lines of Eleva-

tion and Dislocation of the New Red Sandstone of North Salop and

Staffordshire, with an account of Trap Dykes in that Formation,
at Acton Reynolds, near Shrewsbury;" by Roderick Impey Mur-

chison, Esq., V.P.G.S.

The author refers to former memoirs, read before the Society, in

which he pointed out the existence of certain bedded trap rocks, in-

terstratified with transition deposits, and of other intrusive trap rocks

which have been subsequently injected amid these stratified masses.

The Breiddin Hills, west of Shrewsbury, afford examples of both these

classes of trap rock, in ridges running from west-south-west to east-

north-east, and also indicate, upon their flanks, that elevatioos have

taken place along these lines, subsequently to the deposition of the
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adjoining coal measures. The author has lately discovered that still

more recent movements of elevation have been propagated along the

same line of fissure, posterior to the consolidation of the new red

sandstone. He was led to this observation by the unexpected dis-

covery of three small trap dykes beneath the house of* Sir A. Corbet,

Bart., at Acton Reynolds, which were accidentally laid open upon
clearing out the foundations of that mansion.

These dykes cut like walls through the new red sandstone, and are

made up of a peculiar greenstone and a mottled concretionary felspar

rock, both of which rocks occur in the Breiddin Hills. Besides this

similarity in structure, the principal dyke has precisely the same di-

rection as the Breiddin Hills, and hence the author was induced to

examine the intervening tract of fifteen miles by which these trap
rocks are separated. The result has been the detection of an anti-

clinal line throughout that space, along which the strata of the new
red sandstone are thrown off, both to the south -south-west and north-

north-east, or at right angles to the line of eruption of the trap. The
clearest and most unequivocal point in the course of this anticlinal line

is seen in Pirn Hill, six miles north of Shrewsbury, in the centre of
which the sandstone is compact, white, and unstratified, with slicken-

sides, coatings of earthy oxide of manganese, traces of copper ores,

vertical fissures, &c, whilst strata of unaltered sandstone dip away
from this common centre, both to the south-south-west and north-

north-east. This point of altered rock lies exactly upon the line

connecting the Moel y Golfa ridge of the Breiddins with the trap

dyke of Acton Reynolds. The line of elevation is further traceable

for about fifteen miles, to the east-north-east of Acton Reynolds,

usually throwing the strata into only dome-shaped masses
;
but the

Rev. T. Egerton has observed it passing the Liverpool and Birming-
ham canal thirty miles distant from the Breiddin Hills.

The author is of opinion that the hilly range of new red sandstone

extending from the Ness Cliff Hills, by the south of Wem, into the

Hawkstone and Hodnet Hills, and then prolonged by the south of

Market Drayton into the high grounds of Ashley Heath (parallel to

the line extending from Moel y Golfa through Acton Reynolds), has

been affected by similar elevatory forces acting along a line proceed-

ing from the focus of the principal ridge of the Breiddins, or that

on which Rodney's Pillar stands
;
and in corroboration of this, he

alludes to the veined and metalliferous character of the red sandstone

along this line, in which copper ores, manganese, &c. are of partial
occurrence. Immense accumulations of coarse gravel and clay ob-

scure the flanks, and sometimes hide, for vast spaces, the disturbed

and denuded strata of red sandstone along the chief anticlinal line.

Attention is then directed to the position of the lower strata of the

new red sandstone, around the coal-fields of Colebrook Dale and
South Staffordshire

;
and in confirmation of opinions expressed in

former communications, the author cites several examples near Wol-

verhampton and Dudley, particularly one at Sedgely, where the coal

itself is thrown up at an angle of about 40°, the strike being north

and south, with the lower new red sandstone conformable to it; and
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from these evidences he concludes that the principal lines of- fracture

along the margin of these coal-fields took place after the deposition
of the new red sandstone series, and that, therefore, the break so

prevalent in the South-west of England, between the upper part of
the coal measures and the new red sandstone, can no longer be con-

sidered as of general application in English geology.
From the amount of dislocation which has taken place throughout

all this region, accompanied by an enormous destruction of masses

of new red sandstone, and from the protrusion of so many points of

trap rock, some of which cut through that formation, the author is

disposed to think that the recently described outlier of Lias at Cloverly,
and Prees * in Shropshire, may have been originally connected with the

chief escarpment of lias in Warwickshire and Worcestershire, there

being in the large accumulations of gravel in the intermediate country,

many lias shells, which may have been derived from the destruction

of once continuous strata of that formation.

In conclusion, he recapitulates what in former memoirs read to the

Society he has endeavoured to show—
1st,* That certain trap rocks have been evolved during the forma-

tion of the transition rocks :

2ndly, That others have burst forth subsequently to the consolidation

of these older strata, throwing them into vertical and broken forms,
and producing metalliferous veins in them :

3rdly, That this period of activity was anterior to the formation of

the coal measures, as is proved by the strata of the latter resting un-

conformably upon the highly inclined edges of the transition rocks.

Carrying on the inquiry from this point, the present memoir demon-

strates, 4thly, that igneous agency evolving precisely similar products
has been renewed at a much later period upon one of these lines of

ancient eruption ; and, finally, that the great disruptions around the

flanks of the central coal-fields of England took place after the accu-

mulation of the new red sandstone.

A paper was afterwards read,
" On the Crag of part of Essex and

Suffolk 5" by Edward Charlesworth, Esq.; communicated by Edward
William Brayley, Esq., F.G.S. This paper has since been published,
in our number for August, p. 8 1 .

ZOOLOGICAL SOCIETY.

May 12.—A letter was read, addressed to the Secretary by
P. L. Strachan, Esq., and dated Sierra Leone, February 22, 1 835.

It referred to some Alligators sent from that country by the writer

several months since, all of which died on their passage. It also

stated that he had forwarded to the Society a Mud Turtle (Trionyx?),

which, he hoped, would prove acceptable.
A letter was read, addressed to the Secretary by A. MacLeay,

Esq., Colonial Secretary, New South Wales, dated Sydney, October

*
[See Lond. and Edinb. Phil. Mag., vol. vi. p. 314, and for July, pre-

sent volume, p. 59.—Edit.]
Third Series. Vol. 7. No. 4 1. Nov. 1835. 3 H
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25, 1834. It stated that the writer had, in consequence of the ap-

plication made to him, set on foot inquiries respecting that interesting
Bird of New Zealand, the Apteryx Australis, Shaw

;
and that he

had succeeded in obtaining a skin of it, (destitute, however, of the

legs,) which he had forwarded to the Society. The specimen was

exhibited.

The skin presented by Mr. MacLeay to the Society was obtained

by him from the Rev. W. Yate, who writes to him as follows, dated

Waimate, March 10, 1834: "About six weeks ago I had one of

these birds in my possession, the second I have seen in the Land.

I kept it nearly a fortnight, and in my absence it died. One of my
boys took off the skin ;

the legs rotted off. I have very great plea-
sure in sending you the skin as it is. Should I ever meet with an-

other, I will do all I can to preserve it for you. Its food is long
earth-worms. It strikes with its bill on the ground, and seems to

know by the sound where its prey lies. It then thrusts its bill into

the ground, draws up the worm, and swallows it whole and alive.

They kick very hard, and their legs are remarkably strong for the

size of the bird. They are very rare in New Zealand, but are found

in the greatest numbers at Hiku Rangi, the mountain which you
mention."

Mr. MacLeay adds, that he has applied to other friends on the

subject, and that, should he succeed in procuring further information,

he will communicate it to the Society.
He concludes by expressing his intention of forwarding to the

Society the white-fleshed Pigeon of the Colony, which, he conceives,

would be a great acquisition in England : it is certainly, he says, far

superior to Partridge.
Colonel Sykes* in illustration of the extended geographical distri-

bution of some species of Birds, called the attention of the Meeting
to a collection of Bird-skins, formed at the Cape of Good Hope by
Captain Spiller, R.A., and presented by that gentleman to the So-

ciety. The principal object had in view was the demonstration of

the identity of many species of Birds existing in Southern Africa,

with those which Colonel Sykes had himself obtained in Dukhun.

By the juxtaposition of the Cape Birds, and of those killed by him-

self in India, he showed that the following species exist equally in

both those countries : several of them are also common to Europe.
Falco Tinnunculus, Linn.—South Africa, India, and Europe.
Milvus Govinda, Sykes.

—South Africa and India.

Strix Javanica, Horsf.—Strixflammed, Linn. ? Universal ?

Alcedo rudis, Linn.—South Africa and India.

Oriolus melanocephalus, Linn.—South Africa and India.

Coracias Indica, Linn.—South Africa and India.

Upupa minor, Shaw.—South Africa and India.

Cinnyris Mahrattensis, Cuv.—South Africa and India.

Ardea Caboga, Penn.—South Africa, India, and Europe.

Nycticorax Europceus, Steph.
— South Africa, India, and Europe.

Limosa Glottoides.—South Africa and India.
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Gallinago media, Ray.—South Africa, India, and Europe.
Rhynchcea Capensis, Steph.

—South Africa and India.

Cursorius Asiaticus, Lath.—South Africa and India.

Himantopus melanopterus, Horsf.—Universal.

Colonel Sykes remarked that he had previously, while illustrating
his '

Catalogue of the Birds of Dukhun', read before the Committee
of Science and Correspondence in 1832, shown the specific identity
of many European and Indian Birds, especially in the orders Gral-
latores and Natatores.

" Some account of a hybrid Bird between the cock Pheasant, Pha-
sianus Colchicus, Linn., and the grey Hen, Tetrao Tetrix, Ej., by
Thomas C. Eyton, Esq.," was read. It was illustrated by the ex-
hibition of the preserved skin of the bird, and also of a drawing
made from it. It is inserted in No. xxix. of the 'Proceedings' of
the Society.
Mr. Gray exhibited, from his own collection, specimens ofa Coral,

known to some of the English residents at Canton by the name of
the Glass Plant. He stated that it appeared to him to be most

nearly related to Gorgonia, although it differed widely from that

genus by its axis consisting, not of a single calcareous stem, but of
a congeries of almost innumerable siliceous filaments, slightly twisted

together into the form of a rope. Each of these filaments, however,
is composed, like the stem of Gorgonia, of very numerous concentric

lamince, which are easily separated from each other by exposure to

heat, such as the flame of a candle, when the fibre splits down one

side, leaving the inner lamince exposed. Near their upper extre-

mity the filaments have a wrinkled appearance, and are furnished

with numerous barbs, directed backwards
;
towards the base they

taper gradually, and become much attenuated. The crust bearing
the polypes surrounds the mass of siliceous filaments, and a thin

portion of it probably envelopes each of the component filaments of
the rope, as it may be termed : the bark is of a leathery substance,
and includes a number of small spicula : its outer surface is sandy :

it is furnished with large, distinct, flat-topped tubercles, from which
the polypes are doubtless emitted, as they are from the somewhat
similar tubercles of the bark of the genus Eumcea. Towards the

lower end of the stem the crust is discontinued ; and this part is im-

bedded in a species of Sponge, which, if essential to the coral, is,

however, independent of it, the sponge occurring without the coral,

but the coral not having yet been found without the sponge. The
coral seems to be affixed only by the intervention of the sponge, and
is not flattened out at the base, like Gorgonia, for attachment to other

bodies. In Pennatula, which is affixed by the insertion of its lower

undilated end into yielding substances, the polypiferous crust is con-

tinued to the extremity of the stem, and does not cease, like that of

the glass-rope Coral, at the point of immersion.

Mr. Gray remarked that this Coral is peculiar, as being the only

body, the animal nature of which is undoubted, that is yet known to

secrete silica; the spicula and axis of all other Corals which have

3 H2
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fallen under his observation being purely calcareous : he has not,

however, yet had an opportunity of examining the Gorgonia Briareus,

the axis of which is described by Ellis as consisting of numerous
little purple glossy needles, but in the nearly allied Alcyonium ashes-

tinum (the spicula of which closely agree with this description) he has

ascertained that the spicula are calcareous. In the siliceous nature

of its spicula the Coral in question agrees with some of the Sponges,

Tethyce, &c.

Mr. Gray stated that this curious production had occupied much
of his attention several years since, and that he had delayed the

publication of his views respecting it, in the hope of being enabled,

by the acquisition of more copious materials, to clear up some points
which did not appear to him to be, at that time, capable of satisfac-

tory elucidation. He characterized it as the type of a new genus.

Hyalonema.
Corallium simplex, subcylindricum, ad basin attenuatum et in

Spongid immersum, supra basin cortice coriaceo tuberculato

tectum
;
tuberculis sparsis, depressis, polypiferis. Axis e spi-

culis numerosis, elongatis, filiformibus, subcontortis, siliceis

constans.

Polypus ignotus.
Hyalonema Sieboldi.

Hah. apud Japoniam, Dr. Siebold.

Specimens are contained in the British Museum, to which they
were presented by John Reeves, Esq. ;

in the Museum at Leyden ;

and in the collection of Mr. Gray ;
the latter having been purchased

from the Dutch Museum, through the kindness of Dr. De Haen.
A few fibres of the axis formed part of the Sloanean Collection,

when it was originally acquired for the British Museum, but their

nature was altogether unknown.

ENTOMOLOGICAL SOCIETY.

At the meeting on the 3rd of August, a variety of remarkable

insects, and insect productions were exhibited by various mem-
bers, including the vegetative Wasp of the West Indies, spider silk

obtained from the Nephila clavipes of the same country, exhibited by
Mr. Hearne ; and the following memoirs were read : Note relating
to the Beetles observed in unrolling a Mummy at Belfast, by Robert

Patterson, Esq. ; Account of the Dead Sea Apple, and the Insect

by which it is produced, byWalter Elliott, Esq. It was announced
that the address delivered by the Secretary at the last anniversary

meeting, on the present state of Entomology, had been published
for distribution amongst the members, and for sale to the public.

At the meeting in September, various donations of entomologi-
cal works were received, and the following communications read :

Descriptions of two new Irish Crustacea, by Robert Templeton,
Esq., R.A.

j Description of a new Hemipterous Insect from the

Atlantic Ocean, by the same; Letter from Mr. Engleheart an-

nouncing the capture of various rare English Insects.
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At the meeting on the 5th of October, a communication from
Mr. E. Doubleday was read relative to the entire destruction of a
beehive by the moth Galleria cereana. Mr. Johnstone, of the island

of Grenada, exhibited several living sugar-cane plants attacked by
the Cane-fly (Delphax saccharivora), and gave an account of the de-
structive progress of this minute insect in the West India islands.

Various remarkable insects were exhibited, and the following me-
moirs were read : On the internal anatomy of the larva of Cafosoma

Sycophanta, by Dr. Hermann Burmeister of Berlin; Notice of the
various entomological subjects brought before the assembly of Ger-
man naturalists at the meeting in September last at Bonn ; by
Mr. J. O. Westwood.
The chairman announced that the second part of the Society's

Transactions was ready for delivery.

LI. Intelligence and Miscellaneous Articles.

m. poggendorff's vindication of prof, faraday's right
OF PRIORITY TO THE DISCOVERY OF DEFINITE ELECTRO-
LYTIC ACTION.

To the Editors of the Philosophical Magazine and Journal of Science.

Gentlemen,

I
REQUEST the favour of your inserting the inclosed translation

of an article by Poggendorff(in his Journal for June 1835) re-

lative to a discovery of Mr. Faraday, by which you will oblige,

amongst others,

One of his Pupils,

7, Curzon-street, Oct. 14, 1835. Edward Solly, Jun.

" In the number of the Annates de Chimie et de Physique for

January
* this year, will be found a short paper by Mr. Matteuci of

Florence, which all those who have followed the important investi-

gations of Mr. Faraday cannot read without surprise, as they will

observe that the author comes forward with no less a discovery than

that of the definite electrolytic action, which he explains in a less

perfect, but similar way to that of the English philosopher. Mr.
Matteuci's paper is dated October 1834 ; Mr. Faraday's seventh,

on the contrary, is dated the 1st of December 1833 : moreover, his

fourth paper, in which the law before mentioned is already clearly

stated, is of the 15th of April of the same year. To whom, there-

fore, the honour of priority in this case belongs is self-evident. It

is possible, though not very probable, that the works of other coun-

tries come very slowly to the knowledge of the Florentine philo-

•
[It may be proper to observe, in order that this subject may be fully

understood, that the publication of the numbers of the Annates de Chimie

is always several months subsequent to the date they bear; thus, the num-
ber for January was not received in London until June.—Edit.]
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sophers ; let us, however, recall to mind how very quickly they got
intelligence of magneto-electricity : but how the discoveries of

Mr. Faraday could be so unknown or wilfully passed over in Paris,
that a year later the treatise of Mr. Matteuci could be brought be-

fore the public, without a single comment, is truly incomprehensi-
ble. To science it is, indeed, indifferent by whom its boundaries
are enlarged (although nobody acknowledges the truth of this

maxim when his own interest is concerned) j
but a discovery of

such importance as this last of Mr. Faraday's, undoubtedly the only
real advance in our knowledge of the chemical action of electricity
since 1800, the year of the discovery of the decomposition of water

by the battery, such a discovery does at least require some grati-
tude towards ifs originator, and the public acknowledgement of his

well-founded right of priority is surely the smallest tribute of
thanks that can be paid him." —Poggendorffi

KUPFER-ANTIMONGLANZ.
This mineral has been discovered by M. Zinken, in the Wolfsberg

mine, already celebrated for the specimens of

antimony glance, bournonite, zinkenite, and ^ - sA
rosenite or plagionite, which it affords. The fey
specific gravity of kupfer-antimonglanz is V J3

4748, hardness 3*5. Lustre, metallic
; co- h &

lour, lead grey
—iron black. Form, prismatic ;

cleavage parallel to c and b, the latter being very perfect, g g= 1 35°* 1 2,

gg= 111,.... gb = \\2'24,gbz= 129-30, cb=z 90°; 6 is streaked
22 2 2

parallel to its intersection with g. According to H, Rose the com-
2 / "/

position of this mineral is expressed by the formula Cu + Sb.—Pog-
gendorff's Annalen.

REMARKS ON A PECULIAR STATE OF POLARITY INDUCED IN
SOFT IRON BY VOLTAIC MAGNETISM. BY E. M. CLARKE,
MAGNETICIAN.

To Richard Taylor, Esq., F.L.S., fyc.

Sir,

Having in the }'ear 1833, being occupied in various experiments
to produce locomotion by means of voltaic magnetism, I observed
various interesting facts ; one was, that when a bar of soft iron was

placed in contact with one limb of a voltaic magnet (commonly
called an electro- magnet,) it partakes of its peculiar polarity N. or
S. throughout, as indicated by the invariable position of a mag-
netic needle whenever brought in approximation with it, an effect

strikingly at variance with received opinions on the subject. This
law appears to hold good, as far as I have experimented, with
several additional bars in various trying positions, as may be seen
in

fig. 1 .



Intelligence and Miscellaneous Articles. 423

Another fact, which has since created some interest, was also dis-

covered hy me whilst experiment-
ing with the same apparatus. I ob- u »

served that when the compass
needle was placed above the poles
of the voltaic magnet, as in fig. 2.

on breaking the connexion with
the voltaic battery, the needle was

suddenly deflected half a revolu-

tion from its previous position ; on

restoring the connexion the needle

completed its revolution in con-

tinuation : by timing the operation
a continuous rotatory motion was

produced in the needle in various

positions (and also in several needles

at the same time) adjacent to the

voltaic magnet.
This rotatory effect is well known

to all who have repeated Oersted's

original experiment, in which the

voltaic wires alone are used to af-

fect the needle.

This rotatory motion was applied

lately (and described in your va-

luable Journal for July) to an

apparatus copied from that con-

structed by Mr. Saxton, which construction is merely a modifica-

tion of one invented by Professor Ritchie, and exhibited two years

ago by his assistant (my late talented and ingenious friend Francis

Kirby of the London University). Professor Ritchie described his

apparatus in the Philosophical Transactions, part ii. p. 319. The

only difference between them is, that invented by the learned Pro-

fessor makes the voltaic magnet rotate, while that of Mr. Saxton
causes the steel magnet to rotate.

39, Charles-street, Parliament-street,

August 1835.

E.M.Clarke.

LETTER OF PROFESSOR ROSENBERGER TO THE EDITOR OF THE
ASTRONOMISCHE NACHRICHTEN J WITH AN EPHEMERIS OF

HALLEY's COMET.

The positions refer to the mean equinox of the 16th November,
1835. Regard has already been had to the aberration, through the

change of time, which is the foundation of the calculation (mean noon

Berlin). The elements are those transmitted on the 6th of October,

namely,
log. a = 1-25498073, e = 0*96744336,

- T=Nov. 1605351 m. t. Berlin.

n = 55° 1 1' 21"-40 w = 1 10° 43' 59"'42 i = 162° 9' 48"*53.
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Ephemeris of Halleys Comet.

Date.
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still a gap, from the 22nd of September to the 7th of October
to fill up; as soon as that is done, 1 will immediately proceed to a

complete comparison of all observations, and think that I shall be

ready with it in eight or ten days; and I then hope to be able to

send you a more full and detailed communication.

Halle, Oct. 13, 1835.
A - Rosbnbbbobb.

(Sent as a circular by Prof. Schumacherfrom Altona, Oct. 17, 1835.)

OBSERVATIONS ON THE ASSAY OF SILVER IN THE HUMID WAY.
BY M. GAY LUSSAC.

There was lately sent to the Assay Office in Paris an ingot of

silver, containing 3-1000dths of gold, which had been stated by one

assayer to contain 990, and by another 995 thousandths of silver.

Numerous assays made by M. Besseyre, to whom M. Gay Lussac
had confided the process, gave 996J thousandths of silver in the

ingot; this proportion, added to the 3-1000dth of gold, gave 999|
as the sum of the precious metals. This result excited our attention,

for we had never found the fine silver of commerce so pure as to ex-

ceed 997 to 998 thousandths. On the other hand, the cupellation to

which the ingot was subjected to determine the quantity of gold
which it contained, gave only 990 thousandths of silver, instead of

996^ found by the humid way. These results agree with those ob-

tained by the commercial assayers, one of whom had operated in the

humid way and the other by cupellation.

Surprised at so great a difference, M. Gay Lussac made researches

as to its cause, and he found that it was owing to mercury contained
in the ingot. On adding five milligrammes of mercury and one gramme
of pure silver, he found, after dissolving the silver in nitric acid and

precipitating it by common salt, that the silver had increased about
four thousandths. Instructed by this synthetic experiment, he ex-

posed 50 grammes of the ingot, in a small porcelain retort, to a very

high temperature, and he obtained small globules of mercury visible

to the naked eye.
The cause of the different fineness obtained by the two processes

being thus known, it remained to correct it, in order to give the humid

process that degree of certainty which it appeared to have lost by this

unexpected circumstance; for although silver containing mercury is

very rare in commerce, it is sufficient that the case has happened to

put the assayer on his guard, and supply him with the means of over-

coming it.

M. Gay Lussac at first thought that the mercury had not been

completely oxidated, and that it would then precipitate with the sil-

ver as an insoluble chloride; but an assay of pure silver to which six

thousandths of completely oxidated mercury were added in nitric acid

gave 1005 thousandths, instead of 1000 as ought to have been ob-

tained : this result proves that the mercury was precipitated with the

silver.

It was then supposed that the mercury, although at the maximum
of oxidation, might have been reduced to the minimum, at the mo-

Third Series. Vol. 7. No. 41. Nov. 1835. 3 1
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ment of precipitation, by the nitrous acid produced during the solu-

tion of the silver in the nitric acid
; manganate of potash was therefore

added to a solution of a gramme of silver and six milligrammes of

mercury, as long as it was decolorized, and even slightly in excess
;

but the result was not satisfactory: the quantity of the silver was in-

creased by about five thousandths.

It therefore remained to discover the means of ascertaining the

presence of mercury in silver
j
and this was effected by observing the

manner in which chloride of silver when pure, and when adulterated

with mercury, is affected by light.

It is well known that chloride of silver blackens the more readily as

it is exposed to an intense light, and that even in the diffused light of

a room it becomes soon sensibly coloured. If it contains four to five

thousandths of mercury it does not blacken, it remains of a dead white;
with three thousandths of mercury there is no marked discoloring
in diffused light ;

with two thousandths it is slight j with one, it is

much more marked, but still it is much less intense than with pure
chloride. With half a thousandth of mercury the difference of colour

is not remarkable, and is perceived only in a very moderate light.
But when the quantity of mercury is so small that it cannot be de-

tected by the difference of colour in the chloride of silver, it may be
rendered very evident by a very simple proeess of concentration.

Dissolve one gramme of silver, supposed to contain J of a thousandth

of mercury, and only one fourth of it is to be precipitated, adding
only % of the common salt necessary to precipitate it entirely. In

thus operating, the J thousandth of mercury is concentrated in a

quantity of chloride of silver four times smaller: it is as if the silver

having been entirely precipitated, four times as much mercury, equal
to two thousandths, had been precipitated with it.

In taking two grammes of silver and precipitating only ^ by com-
mon salt, the precipitate would be, with respect to the chloride of

silver, as if it amounted to four thousandths. In this process, which

occupies only five minutes, because exact weighing is not necessary,
-rV of a thousandth of mercury may be detected in silver.

It is not useless to observe, that in making these experiments the

most exact manner of introducing small quantities of mercury into a

solution of silver is to weigh a small globule of mercury, and to dis-

solve it in nitric acid, to dilute the solution so that it may contain as

many cubic centimetres as the globule weighs of centigrammes.
Each cubic centimetres, taken by means of a pipette, will contain one

milligramme of mercury.
If the ingot of silver to be assayed is found to contain a greater

quantity of mercury, one thousandth for example, the humid process

ought either to be given up in this case or to be compared with cupel-
lation.

When the silver contains mercury, the solution from which the

mixed chlorides are precipitated does not readily become clear.

Silver containing mercury, put into a small crucible and mixed
with lamp-black, to prevent the volatilization of the silver, was
heated for three quarters of an hour in a muffle, but the silver in-

creased sensibly in weight. This process for separating the mercury
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therefore failed. It is to be observed that mercury is the only metal
which has thus the power of disturbing the analysis by the humid

way.
—Ann. de Chim. et de Phys., tome lviii. p. 218.

ANALYSIS OF PYROXYLIC SPIRIT.—METHYLENE.

MM. Dumas and Peligot state that pyroxylic spirit was discovered

by Mr. Philip Taylor in 1812, and that he published an account of it

in 1822
j
and they also admit that Mr. Taylor's observations with

respect to its properties are perfectly correct, and that they have pro-
cured pyroxylic spirit possessing all the properties which he assigns
to it.

MM. Dumas and Peligot, in common with most chemists who
have within a few years analysed any carburetted hydrogen or any
substance containing carbon and hydrogen, have found a new com-

pound of these elements, or rather, to use their own phrase,
" nous

donnerons le nom methylene a un radical dont il est impossible d'eviter

la supposition." Formerly it was deemed to be sufficiently early to

name a substance when it had actually been found, but now a name
is given on the supposition that it must exist. This radical the authors

say is a carburetted hydrogen, which is the most simple of all, and is

stated to consist of a volume of each of its elements, giving as its

composition
4 atoms of carbon 153*05 or 85*95
4 atoms of hydrogen ...... 25 '00 —

1 405

J atom m&hylene 17805 100*00

The authors then remark that methylene, bicarburetted hydrogen, and
Mr. Faraday's carburet of hydrogen are three isomeric * bodies, in

which the number of the elementary atoms go on doubling, the first

C H, the second O H 2
, the third C 4 H4

. Pyroxylic spirit yielded by
analysis,

4 atoms carbon 153*05 or 37*97
8 atoms hydrogen 50*00 — 12*40

2 atoms oxygen 200*00 — 49 63

403*05 10000
It is represented as a bihydrate of methylene, or

1 atom methylene 178*05 or 44*17

2 atoms water 22500 — 55*83

403*05 100 00

Pyroxylic spirit when kept in a badly stopped bottle undergoes no

change by contact of the air ; but when its vapour and atmo-

spheric air and spongy platina are exposed together, much heat is

evolved, and formic acid is produced
• while alcohol in the same

circumstances produces acetic acid. During this action the pyroxylie

spirit loses all its hydrogen, oxygen replacing it, so that the bihydrate

* In the commencement of the paper pyroxylic spirit is stated to be iso-

morp/ious with alcohol *
is not this a misprint for isomeric?
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of methylene is converted into hydrated formic acid, which change is

intended to be rendered clear by the following symbols:& W, H< ON-0**C* H« O', H*0 + H« O'.

And thus it is remarked that by the theory of substitutions, as it is

termed, the pyroxylic spirit loses four volumes of hydrogen and gains
two volumes of oxygen. By the bye this theory of substitutions means

only, we presume, that when any compound parts with one of its ele-

ments and its place is supplied by another, both are in atomic quan-
tities; a necessary result of the doctrine of definite proportions.

Chlorine acts upon pyroxylic spirit in the same way as upon alcohol,

but the action is less intense. Dissolve a pound of good chloride of

lime in water, put the clear solution into a retort, and add to it an

ounce of pyroxylic spirit. When heat is applied, impure chloroform
is obtained in the receiver

j
it is to be separated from the water, agi-

tated for some time with concentrated sulphuric acid, and then rec-

tified from barytes in fine powder. Chloroform thus prepared yielded

by analysis the same results as chloroform obtained from alcohol,

viz.

Carbon 101

Hydrogen 0-9

Chlorine 89*0

100-

Sulphuric acid when distilled with one fourth of pyroxylic spirit is

attended with phenomena perfectly resembling those of the distillation

of alcohol and sulphuric acid.

FYom the commencement of the ebullition to the end of the action,

gas is abundantly liberated
j
this is a mixture of carbonic and sulphu-

rous acid gases, with an aethereal gas, which is not acid, and which dis-

solves entirely in water and burns like alcohol. To separate the acids

the mixed gases must be kept in contact with fragments of potash
for 24 hours

;
then there remains the pure aethereal gas, or hydrate of

methylene, and which is to pyroxylic spirit what common aether is to

alcohol, that is to say, the bihydrate of methylene has lost half its

water to constitute the gaseous hydrate, just as alcohol loses half its

water to form common aether. It consists of

1 atom m&hvlene 178*05 or 61*28
*

1 atom water 112-50 — 3872

290 55 100-00

Hydrate of methylene is a colourless gas j
it has an aethereal smell,

burns with a pale flame like that of alcohol. When cooled to 3° Fahr.

it does not liquefy j
water at 64° dissolves about 37 times its volume,

and acquires an aethereal odour and a hot taste j
alcohol and pyroxylic

spirit dissolve a much larger quantity. Sulphuric acid dissolves it in

large quantity, but it separates when diluted with water.

Muriatic acid in its nascent state acts upon pyroxylic spirit and

produces chlorhydrate of methylene. The best process for obtaining
it is to heat a mixture of two parts of common salt, three of sulphuric

* In the Ann. de Chim. cl de Phys., this is by mistake printed 2 atoms.
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acid, and one part of pyroxylic spirit. With a gentle heat a gas is ob-

tained, which may be collected over water, and which is pure chlo-

rhydrate of methylene. The water retains any gaseous admixtures.

Chlorhydrate of methylene is a colourless gas which has an sethereal

odour and a sweet taste. It burns with a white flame in the middle
and a green one at the edges

• water at 60° dissolves 2*8 times its

volume of this gas. In its gaseous state, or dissolved in water, it is

a perfectly neutral compound, not acting either upon litmus or nitrate

of silver ; its properties perfectly resemble those of muriatic aether. It

is composed of

1 atom of methylene 1/8-05 or 28*12

1 atom of chlorhydric (muriatic) acid .... 455*15 — 71*88

633-20 100*00

At a red heat this substance is decomposed into muriatic acid and a

carburetted hydrogen gas.

Hydriodate ofMethylene.— This is very readily procured by distilling
one part of phosphorus, eight parts of iodine, and twelve or fifteen

of pyroxylic spirit. The iodine is to be dissolved in the pyroxylic

spirit, and the phosphorus is to be gradually added to it in a retort.

Rapid action, accompanied with heat and the production of hydride
acid, soon takes place ; as soon as the ebullition is over, the remainder

of the phosphorus is to be added with agitation
• the retort is soon to

be heated, and distillation is to be continued as long as an aethereal

liquor is produced.
The residue consists of phosphorous acid, phosphomethylique acid,

and phosphorus, and it is quite colourless. The liquor obtained in

the receiver is composed of pyroxylic spirit and hydriodate of methy-
lene

j
the latter is separated by water, which immediately precipitates

it • the weight of it is nearly equal to that of the iodine employed.
This hydriodate is not, however, pure; it must be distilled in a water

bath from chloride of calcium and great excess of massicot. This

hydriodate is, when pure, colourless and slightly combustible ;
it burns

only in the flame of a lamp, and then yields abundant violet vapours.
Its density is 2237, and it boils at from 105° to 125° Fahr. The den-

sity of its vapour is 4*883. It is composed of

1 atom of hydriodic acid 1592*00 or 1006
1 atom of methylene .. , 178*05 — 89*94

1770*05 100-00

(To be continued.)

COMPOSITION OF PYROMUCIC ACID.

M. Boussingault states that M. Houton-Labillardiere, who first

removed all doubt as to the existence of the pyromucic as a peculiar

acid, found its composition to be

Carbon 52*1

Hydrogen 2*1

Oxygen 45*8

1000
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Thinking that this analysis required repetition, M. Boussingault ex-

amined both the crystallized and sublimed acid, and found them similar

in composition. The crystallized acid was in fine lamellar pearly

crystals,
which were dried by exposure to the air

j
the sublimed acid

was perfectly white
;

it had a granular fracture, because it. fused in the

neck of the retort into which it was sublimed. Their composition
was as follows :

Crystallized. Sublimed.

Carbon.. 540 54-1

Hydrogen 3-9 38
Oxygen 42" I . . 42- 1

100-0 1000
As pyromucic acid requires a temperature above 275° Fahr., and as

it is of the same composition as the crystallized acid, it is evident that

the latter contains no water of crystallization. In order to ascertain

in what state pyromucic acid exists in salts, pyromucate of silver was

analysed j
this salt was prepared by adding pyromucate of lime to a

solution of nitrate of silver, and allowing the mixture to stand for seve-

ral days. The pyromucate was strongly pressed in filtering-paper, and

continued for a long time exposed to a temperature of 257° Fahr.

By the analysis of this salt, the composition of the acid it contained

appeared to be

10 Carbon 764-4 or 587
6 Hydrogen 37'4 — 31
5 Oxygen 5000 — 382

1301-8 100-0

It appears, then, that when it combines with bases, the sublimed acid

loses an atom of water. Hydrated pyromucic acid possesses the same

composition as the pyrocitric acid, contained in the pyrocitrates. In

fact, pyrocitric acid is composed of

Carbon 54*1

Hydrogen 3*5

Oxygen 42*4

1000
Ann de Chim. et de Phys., tome lviii. p. 106.

ANALYSTS OF GADOLINITE.

Dr. Thomson and Mr. Steel give the following as the composition
of gadolinite : Silica 2433

Yttria 4533
Protoxide of cerium .. 4*33

Glucina 11-60

Protoxide of iron . . . . 13*59

Platinum trace

Manganese trace

Moisture 098
10016
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This analysis, it is remarked, gives us the constituents of gadolinite
as follows : 1216 atoms silica

8'OG —
yttria

088 —
protoxide of cerium

3*9 1 —
glucina

3* —
protoxide of iron.

Were we to suppose the protoxide of iron to be an accidental in-

gredient, we might consider gadolinite as composed of

2 atoms silicate of yttria
1 atom silicate of glucina and cerium

j

or we might consider it as composed of

1 atom silicate of cerium

4 atoms silicate of glucina
8 atoms silicate of yttria.

If the protoxide of iron be an essential constituent, the oxide ot

cerium, glucina, and protoxide of iron must be in the state of disili-

cates.

It is stated that benzoate of ammonia throws down glucina, which

benzoic acid does not
;
and that, with care, the peroxide of iron may

be completely precipitated by benzoic acid.—Thomsons Records of
Science, vol. i. p. 408.

RHODIZITE, A NEW MINERAL.
M. Gustan Rose has discovered a new mineral, to which he has given

the name of Rhodizite, among the tourmalines of the Berlin Museum.
There is a good deal of analogy between it and the boracite

j
it has

the same form, hardness, and colour, and the phenomena accompany-
ing its fusion before the blowpipe, with borax, salt of phosphorus, fluor

spar and silicate of soda
;

it also acts in the same manner on boracic

acid, and dissolves with difficulty in muriatic acid. Its peculiar cha-

racters are as follow : it colours at first the flame of the blowpipe

green, then green and red, and at last entirely red
;
when put on

burning coals its edges are rounded
;

it becomes white and then

opake, and is covered with excrescences as when it is heated with

the blowpipe ;
fused with a small quantity of soda it forms a white

enamel
-,
and when the quantity of soda is considerable it produces a

transparent glass, which does not crystallize on cooling j lastly, when
it is dissolved in muriatic acid, and ammonia and oxalic acid are added

to it, a great quantity of precipitate is formed. It is found in granite;
and it adheres so strongly to the red tourmaline, that when separated
it has impressions of it.—Journal de Cliimie Me'dicale, October 1835.

MR. SAULL S GEOLOGICAL COLLECTION.
We are informed that Mr. W. D. Saul!, F.G.S., &c, having re-

cently erected a building to contain his Geological Specimens, in-

cluding also those that were in the collection of the late Mr.

Sowerby,is desirous of informing scientific gentlemen, and his friends

generally, that the entire collection is now stratigraphically ar-

ranged, and that the Museum is open for inspection every Thursday
morning, at Eleven, at his residence, No. 15, Aldersgate-street, City.

October 20, 1835.
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LI I. On the Theory of the Parallel Roads of Glen Roy, By
Sir G. S. Mackenzie, Bart. F.R.SS. L. $ E. %c.

To the Editors of the Philosophical Magazine and Journal.

Gentlemen,
r
I ''HE memoir by Sir Thomas Lauder Dick, published in
-• the ninth volume of the Edinburgh Transactions, has left

the theory of the parallel roads in Glen Roy, &c. incomplete
in only one particular, that of finding a barrier to form lakes.

After assuming that a barrier had existed, the nature of what
it consisted of presents a difficulty, and the mode of its re-

moval another ;
for not the slightest trace of a barrier of any

sort is to be found. After a conversation with Sir David
Brewster on this subject in the autumn, when a party to visit

Glen Roy was proposed, a thought came across me while re-

flecting on the difficulties of the case, which removed all re-

regret that I had never examined these phenomena; and
I have deferred my visit, in order that I might have an oppor-
tunity of submitting to others the completion of the theory as

propounded by Sir Thomas Lauder Dick, and of considering
such objections to it as may be made ; so that I may be able,
when I do visit the spot, to observe to what extent they may
be well founded. Another reason for my submitting at pre-
sent what has occurred to me as the true origin of what has
remained so long a geological puzzle, is that others may ex-

amine various glens and valleys in Scotland with the view to

ascertain (as I shall not probably have it in my own power to

do so soon) whether any of them present conditions in their

Third Series. Vol. 7. No. 42. Dec. 1835. 3 K
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form and relative positions similar to the glens of Lochaber,
but without any appearance of parallel terraces.

The subject is extremely interesting; for there is doubtless

harmony between cause and effect ; and there can be no phe-
nomenon in nature ascertained to be the effect of a known
cause without its being possible to discover how that cause
was brought into operation in reference to the effect. The
phenomena of Glen Roy are probably the only ones in ex-

istence where the effect at once proclaims the cause, but which
at the same time have for a long period wrapped in obscurity
the modus operandi. Ifmy conjecture shall not prove a happy
one, it will, I hope, have at least the effect of reviving a sub-

ject of interest to geologists, and leading to more exact reflec-

tion upon it.

I must begin by recalling attention to the fact, that a vast

body of water has, at a remote period, swept over the face of

this part of the earth, in a direction ascertained by numerous
facts to have been nearly from north-west to south-east. To
whatever cause this great debacle may be attributed, I assume
the fact of its having occurred, in order to explain, if possible,
the phenomena of Glen Roy. Although the mode in which

I conceive them to have been produced is before my mind in

a lively manner, so that I almost imagine 1 see the operation

going on, I feel, it is confessed, some fear lest I should not

succeed in making it intelligible to others. To those who
have seen the parallel roads I hope my attempt will not be

altogether unsuccessful.

On referring to the map accompanying Sir Thomas Lauder
Dick's memoir, it will be observed :

1. That the great glen through which the Caledonian canal

passes has its direction N.E. and S.W., at right angles to

the direction in which the waters of the debacle flowed when

they covered the mountains.

2. That the glens in which the phenomena of the parallel
roads are to be seen have their openings into this great glen

facing the N.W., that is, the current of the debacle.

3. That Glen Gluoy and Glen Roy are bent, as it were,

from their openings, of which one is directly into the Great

Glen, the other into Glen Spean, which is also bent, but not

to such a degree. The basin of Loch Treig is bent in the

opposite direction.

I must here remar]#, that until careful levels be taken, and

sections made, some appearances that may lead to the state-

ment of objections to the theory I am about to propound can-

not be held to affect the question. Relative levels, the ele-

vation of the summit levels all round the district, the compa-
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rative width and the steepness of the sides of the glens, and
the width of their openings into the glen of the canal, must
all be known before my suggestion can be either confirmed
or effectively objected to. If the Government could be pre-
vailed upon to order the Ordnance Survey of this district to

be completed, for the sake of assisting to clear up a very in-

teresting geological question, it would do itself honour.

Keeping the topographical position of the valleys in view,
it will be perceived that the first effect of the debacle would
be to fill them with water.

While the torrent swept over the tops of the mountains, no
such effect as the formation of the terraces could take place.
But as soon as the waters subsided below the summit level,

they would cease to flow towards Strathspey, and their cur-

rent would be changed into two, one directed towards each

end of the great glen.
As long as a supply came from the N.W. all the glens in

question would be lakes, with surfaces comparatively still.

They would be to the waters of the debacle, what the sea

lochs are to the sea.

Thus, then, my conjecture is, that the waters themselves

formed the barrier to these lakes.

It will be easily conceived that as soon as the waters had
subsided to a certain extent, powerful currents and waves
would be produced by the opposition of the unequally elevated

surface of the land.

Great waves would be produced at both ends of the great

valley where it expands, and these, by their action and reaction

along the line of the great glen, would agitate the lakes in

the other glens, and cause the water in them to subside, some-

times slowly, sometimes quickly, and thus to fulfill every con-

dition necessary for the deposition of the terraces. We must

keep in mind that amidst all the agitation, the waters were in

the mass gradually subsiding.
Thus the agitation necessary to produce the terraces is

easily imagined ; and the gradual subsidence of the mass of

waters, interrupted occasionally by back waves caused by the

meeting of currents and the ocean tides, and agitation at the

outlets, will probably account for the appearance of successive

terraces to every mind accustomed to contemplate the vast

operations of natural causes that have turned and overturned

this world of ours.

One difficulty will, however, immediately present itselfwhen
the mass is inspected, that while there are three terraces

in Glen Roy, there is but one in the other giens, and that at

the lowest level. This, however, may hereafter be accounted

3K2
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for by. the difference in the extent, and other circumstances

which have not yet been noticed, that may have modified the

action of the waters. These, however, may not perhaps be

ascertained until a somewhat laborious survey shall have been

made. As I see but little prospect of this, I judge it best not

to delay sending you this communication, because I flatter

myself it may give a fresh interest to Glen Roy, and lead to

satisfactory explanations of many phaenomena obviously the

result of the action of water, but somewhat puzzling on ac-

count of the difficulty of finding a barrier. There are num-
bers of examples of terraces of gravel indicating a certain

operation of water. In all such cases, if the geologist will

look upwards, and consider the effects of hills and valleys on

a subsiding debacle, an explanation will readily be found.

I am, Gentlemen, yours, &c.

Coul, Nov. 9, 1835. G. S. Mackenzie.

LIU. On certain Peculiarities in the Double Refraction and

Absorption of Light exhibited in the Oxalate of Chromium
and Potash. By Sir David Brewster, K.H. LL.D.
F.R.S. $c*

r
|
''HIS remarkable salt was put into my hands about the end

-• of the year 1832, by Dr. William Gregory, of Edinburgh,
to whom I have been indebted for much kind assistance in

carrying on my inquiries respecting the action of coloured

bodies in absorbing definite rays of the spectrum. A very
brief examination of its optical properties was sufficient to in-

dicate its more obvious peculiarities, and a short notice of

these was published at the time. Having received, however,
from Dr. Gregory a very fine group of well-formed crystals,
and having had an opportunity in the spring of 1833 of ob-

serving their action upon the spectrum, both in their solid

state and in the state of aqueous solution, I am now able to

present to the Society a general view of the results which
I obtained.

The oxalate ofchromium and potash occurs in flat, irregu-
lar, six-sided prisms. The two broadest faces are inclined to

each other like the faces of a wedge, whose sharp edge is the

summit of the crystal. These faces are considerably rounded,

being parallel near the base, and inclined to each other about

* From the Philosophical Transactions for 1835, Parti. This paper was
received by the Royal Society, January 27, and lead February 12, 1835.

An abstract of it was given in Lond. and Edinb. Phil. Mag., vol. vi. p. 305.

See also p. 134 of the same volume.
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three degrees at the apex of the prism. The incidence of

the broad faces upon the adjacent faces of the prism is about

140°, and therefore these faces are inclined to one another at

an angle of 180°— 148° x 2 = 64°. The crystal is terminated

by four minute planes equally inclined to the broad face and
the axis of the prism, but two of these faces often disappear,
and the crystal terminates in an oblique edge in place of a

triangular apex.
If we call A A' the broad faces of the crystal, m, m 1

, m, ml

the other four faces of the prism, and o, eFrpfpt the faces on

the summit, the following are the angles which they form

with each other.

Incidence of A upon A in a line passing "1 "o lrt/

through the axis of the prism J
• A upon m, and A' upon m' 148

m upon m 64
A upon o, and A' upon o 112 10

A upon p, and A' upon p' 112 10

o upon o', and p
l

upon p
f 50 10

A upon A
/
over o, d or p, pf ... 4 36

The crystals of oxalate of chromium and potash are, ge-
nerally speaking, opake; and at thicknesses not much greater
than the twenty-fifth of an inch they are absolutely impervious
to the sun's rays. In this state their colour, seen by reflected

light, is nearly black
; but their powder is green in daylight,

and of a French grey colour by candlelight. In the smaller

crystals, which are generally the best formed-, the colour both
of reflected and transmitted daylight is blue, but that of can-

dlelight is purple. I have not been able to find any distinct

traces of cleavage.
This salt possesses a powerful double refraction, which rs

no doubt related to two axes. In reference to the axis of the

prism the double refraction is negative, like that of calcareous

spar. The greatest refractive index is about 1*605, and the
least about 1*506, reckoning from a line near the boundary
of the blue and green rays.
One of the most remarkable properties of this salt is the

difference of colour in the two images formed by double re-

fraction. At a certain small thickness the least refracted

image is bright blue, and the most refracted image bright green,
in daylight, or bright pink in candlelight. The blue contains an
admixture of green when analysed by the prism, and the green
an admixture of red, the red predominating over the green
in candlelight. At greater thicknesses the blue becomes purer
and fainter, and the green passes into red ; and at a certain
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thickness the least refracted blue image disappears altogether,
and the most refracted image is olive green. At still greater
thicknesses this image disappears also, and absolute opacity
ensues.

When the crystal is exposed to polarized light, with its

axis In the plane of polarization, the transmitted light is green;
but when the axis of the crystal is perpendicular to that plane,
the transmitted light is blue.

When the oxalate of chromium and potash is dissolved in

water its double refraction disappears, in consequence of the

particles being released from the force of aggregation by
which they are held together in the solid state, and by which
double refraction is produced. The solution, however, ex-

hibits the same general action upon light as the solid. At
moderate thicknesses its colour is a dark blueish green by
daylight, and a bright blood red by candlelight ; but when
we increase the thickness of the fluid it becomes of a blueish

pink by daylight, and of a deeper blood red by candlelight,
the red rays continuing to increase both in day- and candle-

light, as we lengthen the path of the ray through the solution.

The most remarkable property of the oxalate of chromium
and potash, and the one on account of which I have submitted
this paper to the Royal Society, is its specific action upon a
definite red ray lying near the extremity of the red portion
of the spectrum. This is a property which is not possessed

by any solid or fluid body with which I am acquainted, al-

though I have submitted some hundreds of coloured bodies

to direct experiment. Like all coloured bodies, the oxalate

under our consideration exercises a general absorbent action

on the spectrum. The smallest thickness of it, in which co-

lour is scarcely discernible, attacks the yellow rays of the

spectrum on the more refrangible side of the line D of Fraun-
hofer. As the thickness of colour of the solution increases,
the violet rays are absorbed, and also all the yellow, orange,
and less refrangible green, till the whole space D E, and part
of the spaces on the other side of the lines D, E, are wholly

destroyed. In this state the prism gives two distinct images
of objects, viz. a red and a greenish blue image, which are

considerably separated. As the absorption advances, the green
on the blue side of E, and the blue on the violet side of F,

gradually disappear, till a pure blue image about F alone re-

mains, and this too wholly vanishes by an increased thickness

of the solution, leaving the red rays unabsorbed.
While these changes are going on throughout the spectrum,

a specific action is exerted upon a red ray between A and B
of Fraunhofer, and in that very part ofthe spectrum over which
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the solution exercises no general absorptive action. The
sharp and narrow black band which is thus formed constitutes

afixed line in all artificial lights, and also in solar- and day-

light, which will enable philosophers to measure the refractive

powers of all bodies in reference to this line with an accuracy
which could not otherwise be obtained, unless by the use of

fine prisms of the refracting substances, which in most cases

are unattainable.

In order to render this line or band of real use in practical

optics, I have endeavoured to fix its place with as great ac-

curacy as possible. Between the lines A, B of Fraunhofer
there is a group of lines nearly bisecting the space A B, which
he has marked a in his map. The dark band lies in the space
B«; and if we designate it by the letter X, its position is

such that B X = J B a, or the index of refraction in the

Water spectrum, of the rays which are absorbed at the band
X is almost exactly 1-330701, the temperature of the water

being 65° of Fahrenheit.

The relations of this salt to common and polarized light

may be readily examined and finely exhibited by placing

upon a plate of glass a few drops of a saturated solution of it

in water. If the crystals are slowly formed they will be found
of various thicknesses, each thickness exhibiting a different

colour, varying from perfect transparency, through all shades
of pale yellow, green, and blue, in daylight, and through all

shades of pale yellow, pale orange, red, and blue, in candle-

light.
Belleville, by Kingussie, March 21, 1835.

LIV. Some Remarks on the Laws of Magnetic Attraction.

By R. W. Fox *

[" HAVE shown in a paper which has been published in the
-*• Lond. and Edinb. Philosophical Magazine, Third Series,

vol. v. p. 1. that the reciprocal force of two magnets, when

placed within certain very small distances from each other,
will vary in the simple inverse ratio of the distance; and that

the magnetic elements, or at least pulverized loadstone, or

other ferruginous particles adhering to the poles of the mag-
nets, will, under such circumstances, become arranged in

parallel straight lines; thus explaining, as I conceived, the

cause of the existence of this law,—such parallel lines being,
as it appeared to me, incompatible with the law of the in-

verse ratio of the square of the distance.

* Communicated by the Author.
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The magnets I employed exerted only one half'their force

when from contact they were separated about the two thou-

sandth ofan inch from each other ; one quarter their force when
the distance between them was one thousandth of an inch;
one eighth when it amounted to \hzfve hundredth part of an
inch ; and so on, in the direct inverse ratio of the distance,
until they were one eighth of an inch or more asunder; and as

they were still further removed from each other, the law of
attraction gradually approximated to the inverse ratio of the

square of the distance.

It is well known that a magnet has a portion of its lateral

force suspended when its poles are made to approach the dis-

similar poles of two other magnets, and that it is reduced
to a state of comparative neutrality when those poles are

brought into actual contact ; and this is doubtless the case

with the numerous minute magnets of which loadstone dust

consists when their tendency to diverge is overcome, or rather

superseded, by strong opposite attractions, and they become

arranged in parallel straight lines. This arrangement takes

place at greater distances with strong magnets than with weak

ones, and in like manner the law changes at greater distances

in the former case than in the latter. The loadstone dust

seems to explain the arrangement of the invisible magnetic
elements, supposing them also to possess polarity ; and that

they do, may be inferred, not only from analogy, but still

more strongly from the law which I have shown to prevail
between magnets at very small distances from each other ;

for this phagnomenon cannot, I think, be reconciled with the

idea of forces emanating in all directions from a centre or

centres, whilst it seems to be in strict accordance with the

assumed accumulation of energy at the opposite poles of the

magnetic elements.

Having more than a year ago announced the existence of

the law in question as a general one throughout a considerable

series of minute distances, and also endeavoured to show the

cause of it, I have felt some hesitation in again recurring to the

subject, but I have ventured to do so, conceiving that it will

be found to merit more attention than it has hitherto obtained:

and when I consider the phsenomena of crystallization and
those of the polarization of light, &c, I am inclined to believe

that even molecular attraction or affinity may, within certain

distances, be governed by similar laws; and this opinion,
which I have long entertained, has been strengthened by the

beautiful experiments in illustration of the laws of electrical

attraction which my friend W. S. Harris exhibited in Dublin

before the Physical Section of the British Association.
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LV. Extracts from a Prize Essay on Iodine. By James
Inglis, M.D.*

A LL authors, from its discoverer down to the latest periods,*^ have considered iodine as a non-conductor of electricity ;

but Mr. Kemp, of Edinburgh, two years ago satisfactorily
showed that this opinion was erroneous. I have found too that

when iodine in a state of perfect dryness was fused, it became a
conductor. All that is necessary is to fuse the iodine in a tube

closed at both extremities, and having a platinum wire herme-

tically sealed into each end, and connected to each other in-

ternally, only through the medium of the fused iodine. When
one of these is placed in attachment to the end of a galvanic

battery, and the other is dipped into water, the water is in-

stantly decomposed on the formation of the galvanic circlef.

We ought never to call any substance a non-conductor
until it be first tried in that state which brings its component
particles into close approximation ; for the best conductors in a

granulated state cease to transmit electricity, and even alumi-

num " in its fused state becomes a conductor of it J."
Iodine imparts to water a decided brown tint; andM. Ampere

found that this colour entirely disappeared after the action of

solar light upon it. Gay-Lussac found that both hydriodic and
iodic acid existed in this decolorized water, so that the chlo-

rine solution reproduced the brown tint; but he does not con-

sider this action of iodine on water to be dependent on solar

light : he ascribes the deprivation of colour to the evaporation
of the iodine which was held in solution by the hydriodic acid

formed at the time when the iodine was added §. I found that

it was deprived of colour, whilst the bottle containing the so-

lution was tightly stoppered, so that the evaporation of iodine

could not be the cause of that change; but I found also that

a solution of iodine in water may be kept for any length of

time (the period I kept it was eighteen months), exposed to

the full action of the sun's rays, without an alteration of

colour. All that is requisite is to exclude the air ; for when,
instead of filling the bottle full of the solution, I only made
it half full, the other half being atmospheric air, then in a very
short time the colour was destroyed ; and this is not from the

* Communicated by the Author.

t [It is not quite clear from this statement whether the experiment was
made while the iodine retained the liquid form, or after it had assumed the
dense solid state by cooling. Perhaps Dr. Inglis will supply the required
information, as it may have some important bearings.

—E. W. B.]

\ Antony Tod Thomson's Therapeutics, vol. i. p. 139.

§ Annates de Chimie, vol. xci. p. 155. Berzelius, Traiti de Chiin. 1829,,

p. 2i)8.

Third Series. Vol. 7. No. 42. Dec. 1835. 3 L
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volatilization of the iodine, for none could be observed upon
the sides of the upper half of the bottle, nor could the original
colour be restored on shaking the bottle, which would have

happened had the iodine been present. I had no good means
of ascertaining whether nitrogen remained in the upper half

of the bottle, but as air seems to be necessary, it is most proba-
ble

;
for supposing that three atoms of water were decomposed,

this would give rise to three atoms of hydriodic acid, whilst

two of oxygen from the air might combine with the three of

the decomposed water, and one atom of iodic acid would re-

sult ; thus accounting for the presence of these two acids.

Pretty good and regular octohedral crystals of iodine may
be sometimes found imbedded in the sulphur which has been

deposited during the formation of hydriodic acid by the trans-

mission of sulphuretted hydrogen through iodine suspended
in water. And very large fern-shaped [aggregates of] crystals,

nearly two inches in length, I obtained by saturating a hot al-

coholic solution with a large proportion of iodine; on cooling,
a splendid large crystallization presented itself.

When chlorine gas is transmitted through a thicklysaturated
solution of iodine in alcohol, the dark colour is changed into

that of a straw yellow, and a white precipitation takes place,
which at first I thought to be iodic acid ; but this precipitate
is more permanent, not deliquescing in a moist atmosphere,
nor is it in even a moderate degree soluble in water, thus dif-

fering from iodic acid. When nitric acid is added to this

yellow liquid, no change at first takes place ; but in a short

time a considerable reaction is observed, and heat is gene-
rated, and brisk ebullition ensues ; iodine being at the same
time volatilized and deposited in crystals throughout the liquid.

Sulphuric acid instantly decomposes it, liberating iodine.

Ammonia in its aqueous solution instantly precipitates the

brown detonating iodide of nitrogen. Phosphorus in contact

with it quickly liquefies, and the fluid assumes the deep iodous

colour. The alcoholic solution of. potassa throws down a

dense white precipitate inclining to pink, and the fluid assumes

both the taste and smell of periodide of carbon. * * *

Mr. Connell's process for obtaining crystals of iodic acid is

decidedly the best, and if continued for two or three weeks

yields at length beautiful large crystals f. According to Bons-

dorff, tincture of Brazil wood is a test for iodic acid, casting
with it a dirty yellow colour, which remains unchanged.*

* *

Sementini on the discovery of an acid composed of oxygen
and iodine, formed by the application of heat to a mixture of an

excess of chlorate of potassa and iodine, called it iodous acid ;

-j- [An account of Mr. Connell's process will he found in Phil. Mag. and

Annals, N.S. vol. x. p. 235.—Edit.]
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but in a letter to Mr. E. Daniell of the 20th of April 1833f,
he seems to consider thai compound as an oxide of iodine, and

that by an admixture of it with iodic acid, an iodous acid pro-

perly so called results; this last is a liquid of an amber co-

lour, and is the result of definite proportions only. From my
experiments I think that the latter is the correct opinion ; but

my iodous acid is solid, whilst both of the former combina-

tions are liquid. I most punctually followed the directions

given by M. Sementini for the formation of his first iodous

acid. I had the salt in excess, and on the application of heat

there soon appeared a dense cloud of white vapour, which

condensed into white flakes in the receiver. Soon after this

the darker iodous vapours appeared, which also condensing,
trickled down, and remained liquid in the bottom of the vessel

for some time. I poured some of this into a small phial, and
soon after it concreted into a solid mass. It fused at a very
low temperature, and did not solidify again for a long time.

It was not till after standing for several days in a well-stoppered
bottle that crystallization took place. By holding the prepa-
ration between the eye and the light, the small but regular

crystals of iodous acid were seen of a reddish brown colour.

When alcohol was added to a portion of it, a solution of an
amber colour resulted, and at the same time iodic acid was pre-

cipitated. Hence I supposed at first that two compounds were
formed in this process, and both solid ;

one of a dark brown
amber colour, having a great affinity for water, being soluble

in it, and in alcohol ;
whilst the other, viz. the iodic acid, is

insoluble in the latter, and consequently precipitated. Since

reading Sementini's last letter, however, I think that the solid

iodous acid just described is the result of the union of iodic

acid and an oxide of iodine, and is the same as his last iodous

acid, only more concentrated. The reason that Sementini's

result was different was this ; he did not exclude the air from

his, consequently being exceedingly deliquescent, it attracted

moisture, and he only saw it in its liquid form, whereas it is

evident from the preparation now in Dr. Hope's possession
that it is a solid, having somewhat of an acicular crystalline

form, exceedingly fusible by heat, and absorbing moisture

rapidly. When this acid and alcohol are distilled together,
iodous ajther comes over of an amber colour and a peculiar
odour. The residue in the retort being still further acted on

by heat is decomposed, white vapours escape, and iodine re-

mains behind, which crystallizes on cooling.
* * *

Besides the two chlorides already admitted by chemists,

t [Sig. Sementini's letter was published in Lond. and Ediub. Phil. Mag.,
vol. ivv p. 392.—Edit.]
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Mr. Kane of Dublin has described a third, which has not yet
been got in an isolated state : and I think a fourth may fairly
be added, for in all cases when I brought chlorine in a per-

fectly dry state into contact with iodine, also freed from mois-

ture, I found that constantly the first step in the process was
the liquefaction of the iodine. Now what is this but a change
in form of both the elements? Their characters are changed,
they have now assumed a new state of existence, and what

more, then, is necessary to constitute a chemical compound ?

This being the lowest state of chloridation, the dark liquid

compound formed may be called a subchloride of iodine. As
the action proceeds, more chlorine is absorbed, and the dark
reddish brown compound of Gay-Lussac is formed, which

may be called the sesquichloride ; and lastly, the perchloride,
or the chloriodic acid of Sir H. Davy, of an orange yellow co-

lour, results. * * * *

When iodine is added to the chloride of sulphur a com-

pound is formed having many properties in common with

bromine. This artificial bromine is decomposed by galvanism,
whilst the true element is not. We are certain that there

have been abounding in the waters of the ocean from time

immemorial these three principles,
—

chlorine, sulphur, and
iodine ; may not, then, the slow and long-continued action of

these on each other in their purely nascent state, account for

the undecomposable nature of the natural bromine ? * * *

Mr. Kemp discovered a very beautiful process for the li-

quefaction of sulphuretted hydrogen : he found that if dry per-

sulphuretted hydrogen be introduced into a liquefying-tube,
it slowly resolves itself into liquid protosulphuretted hydro-

gen, whilst sulphur in crystals is deposited. If previously
there has been introduced into the end of the tube iodine in

a dry state, then the protosulphuretted hydrogen, when it

comes over upon it, dissolves it rapidly, and a dark yellowish
brown coloured liquid results. If now to this there be added
the least possible proportion of water (which is accomplished

by a peculiar bend in the tube), instant reaction takes place,

sulphur is deposited, and hydriodic acid in a most condensed

and liquid state results. It is only necessary that a trace of

water be present to commence the decomposition of the former

brown compound, which I suppose to be the hydrosulphuret
of iodine ; for when this once commences, it goes on to any
extent, and the liquid hydriodic acid formed may be called

almost anhydrous. It boils by the heat of the hand like other

condensed gases ; it is of a yellowish colour, and resembles

somewhat liquefied chlorine. * * *

[To be continued.]
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LVI. An Inquiry into the Nature ofthe Structure of Rocks.

By Henry S. Boase, M.D., fyc.

[Continued from p. 383.]

T> UT let us endeavour to advance a step further in the prac-** tical application of the new system to rocks in situ, to the

roofing-slate, for example, in one of the most extensive slate

quarries of Wales, where the characters of the rock are all

fresh and well defined, on account of recent and extensive ex-

cavations. Is this a slate ; that is, has it a perfect cleavage ?

According to the old phraseology this would be deemed a

very simple question ; but now it can only be answered by
another interrogatory, What is the direction of the strata ?

Prof. Sedgwick gives the following answer :
" Of all places a

slate-quarry is often the very worst for determining the strati-

fication of the neighbouring country." The reason of this we
are told, in another place, is because " the structure of the

rock has been so modified that traces of its original deposi-
tion are quite obliterated; and this remark does not apply

merely to single quarries, but sometimes to whole mountains."

Without stopping to inquire by what indications it was ascer-

tained that the marks of deposition once existed, or by
what possible modification of structure they could be obli-

terated, we must proceed with the question under considera-

tion, viz. whether the Welsh roofing-slate has a true cleav-

age? A little further on the Professor informs us that
* sometimes all these means (the ordinary means of discover-

ing strata) fail, and we may ramble for miles among mountains
of slate without seeing a single trace of their original stratifi-

cation."

It therefore follows, that the apparently self-evident ques-
tion whether a rock be fissile or has a slaty structure, must
be often left undetermined, since a few miles' ramble will

frequently bring us not only on rocks having different bear-

ings, but even on entirely new formations. And the difficulty
will be greatly enhanced if the geologist should unexpectedly
alight on a good slate-quarry situated in an igneous formation,
such as the Roche Tiuliere in the Mont Dove; for the terms

slate,flagstone, and lamina? of the new vocabulary would be

inapplicable, in as much as the laminations or leaves can, in

their position, have no reference to that of strata, in an un-
stratified rock.

It is not stated in the definition of the term cleavage, but
it may be gathered from the details (at pp. 471 and 473 Trans.
Geol. Soc. Second Series, vol. iii.), that the transverse cleavage
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"
may be carried on indefinitely, or at least as far as the opera-

tion is not interrupted by a mere mechanical difficulty." Again," should any one assert that the subdivision of slate-rocks into

rhombohedral solidslmplies three planes of cleavage, we might
reply, that such solids are not capable of indefinite subdivision

into similar solids, except in one direction, viz. that of true

cleavage; and in this way we may generally distinguish the true

cleavage planes from the joints." Now we are also informed (at

p. 477.) that"the cleavage planes passalike through all thestrata,
the coarse beds and the finer, the twisted and the straight."
We might be led from this to conclude that all these strata are

susceptible of indefinite subdivision; but such a mistake would
be corrected in the page following, which states that " where
the slaty cleavage is very perfectly brought out, the structure

of the rocks always makes an approach to homogeneity ;

where the quartzose beds of coarse greywacke abound very
much, the cleavage is seldom very perfect, or is at least chiefly
confined to particular strata; and where the coarse beds pre-
dominate, the slaty structure almost entirely disappears."
This is contradictory to the preceding statements, for it shows
that cleavage planes do not pass alike through all the strata,

that they are not indefinite, and that they are often as far

apart as the rhombohedral joints, so that they cannot be
thus distinguished from the latter kind of structure. In

drawing, therefore, the sections to illustrate this subject, all the

lines in the slate should not be extended through the coarse

rock, but only one here and there should have been made to

intersect all the strata.

It appears, then, that the proposed restriction of " old

terms" is not well adapted for practical purposes ; and for this

simple reason, because the definitions of these terms require a

preliminary knowledge of the direction of strata; a proposi-
tion which cannot always be solved, and even when ascer-

tained to the satisfaction of one party, may be disputed by
another as purely hypothetical.
We therefore contend that the slaty cleavage of rocks has

not necessarily any connexion with the direction of beds or

strata which have been formed by, and mark the order of,

deposition, but that it is, as elsewhere remarked,
" a pecu-

liar kind of structure common to all rocks, both igneous and

aqueous, and which has most probably resulted from a cry-
stalline arrangement of their particles during the process of

consolidation." The Professor is also ofopinion that the re-

gular cleavage is to be attributed to crystalline action; but I

am not quite sure whether he supposes it to have operated on

solid rocks, as seems to be implied by the observation (at p.

477.) that "
crystalline forces have rearranged whole mountain
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masses, producing a beautiful crystalline cleavage, passing
alike through all the strata." There can be no doubt that the

particles of a solid rock may undergo a new arrangement by
the action of heat, if sufficient to overcome the previously

existing cohesion; as in the case of crystalline limestones

next igneous rocks, of sandstones which have been long sub-

jected to the heat of a furnace, and in similar instances; this,

however, is but a secondary or superinduced operation of the

attraction of aggregation, after its partial or total suspension
in solid masses by the superior force of an antagonist power.
The Professor admits that igneous as well as stratified

rocks have also been subject to this crystalline action, for he

says (at p. 482.) that " even in formations of true granite we

occasionally see imperfect indications of a cleavage," which
"
has, I believe, in most cases been produced during the pass-

age of the vvhole granitic mass into a solid state by that kind
of compound crystalline force which has produced the trans-

verse laminations of argillaceous schist." Although the indi-

cations of a cleavage are imperfect in granite, they are not so

in all igneous rocks, since some trappean rocks afford good
slates. A perfect cleavage, therefore, can in fact have no such
absolute connexion with the mode in which the materials of
a rock have been deposited as to make this a criterion

whether a rock has or has not a true cleavage, because many
rocks are stratified and yet are not fissile. We think, then,
that it must be admitted that the cleavage, both of igneous
and aqueous rocks, is a crystalline structure ; and that a rock
must be considered as fissile, as a true slate, when it cleaves

into thin laminae, whether these be transverse to the strata or

not. It remains to be seen whether geologists will sanction

the proposed innovation on the old nomenclature.

The last kind of structure of which the Professor has treated

in the paper under consideration is the "jointed structure",
which he is of opinion has had a very different origin from
the fissile or slaty structure ; the latter having

" resulted

from the ultimate chemical [query crystalline ?] arrangement
of the particles of a rock," whilst the former " seems in most
cases to have been produced mechanically, either by a strain

upon the rock from external force, producing, more or less,

regular sets of cracks and fissures*, or by a mechanical tension

on the mass (produced probably by contraction) during its

passage from a fluid or semifluid, into a solid state."

It is stated (at p. 480. and 481.) that "
many rocks, both

stratified and unstratified, are divided into solids of greater or

* [We have printed these sentences as correctly quoted from the Trans.
Geol. Soc. by Dr. Boase, but we apprehend that there is some error in the

punctuation, and that they ought to stand thus,
"
producing more or less re-

gular sets of cracks and fissures."—Edit.]
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less regularity by parallel systems of fissures or joints," but
that " the jointed structure is best seen in unstratitied rocks,
such as basalt and certain varieties of granite." The joints
are certainly very distinctly marked in these rocks, but not
more so than in very many stratified rocks ; for example,
in all the older slates both primary and fossil iferous; and with-
out doubt the jointed structure is much more perfectly deve-

loped in the sandstones of many parts of Scotland than in the
masses of trap with which they are associated. The slaty
structure however, when present, is so conspicuously promi-
nent, that it obscures, or rather diverts the attention from, the

joints by which the rock is divided into crystal-like concre-
tions. But the jointed structure will, I think, be found to

occur more or less distinctly in all rocks that are completely
solidified. It is sufficient however, for the purpose of the

present inquiry, that stratified rocks have sometimes the

jointed structure ; in the slate of Cumberland and Wales, for

instance,
" besides the planes of cleavage, we may often find

one or more sets of cross joints, which, combined with the

cleavage, divide the rock into rhombohedral solids."

It is worthy of remark that the regular concretional forms
of slate rocks are, almost without exception, varieties of the

rhomboid ; a figure which is also frequent in porphyry, trap,

granite, and other igneous rocks; and it must also be ob-
served that these rhomboids, especially in compact rocks, are

likewise jointed diagonally, a fact which may be detected on
the face of the weathered rock, or, if much decomposed, by its

falling into three-cornered pieces under the blows of the ham-

mer; a fact which is important as accounting for the position
of some veins which are disposed diagonally to the principal

systems of regular and cross veins.

How are joints to be distinguished from cleavage or slate

planes ? The Professor says that " the joints are at definite

distances from each other, and a mass of the rock between

them has, generally speaking, no tendency to cleave in a di-

rection parallel to them." It is admitted immediately after

that there are exceptions to this rule, for " a slaty and jointed
structure are often exhibited together; in such a case the

rock has fissures or joints and true cleavage planes coincident

with each other ; and again, when a cleavage is imperfect, it

is sometimes only exhibited by parallel planes at definite di-

stances, in which case it may be difficult to say whether the

phaenomena are to be classed with joints or cleavages."
This difficulty is said to have arisen from one set ofjoints

having been formed mechanically on the planes of cleavage.
If this be the case, we would ask how it could be determined

that the cleavage passes alike through all the strata in Wales,
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whether coarse or fine beds? For if in the coarse rocks the

cleavage planes are far apart like joints, how can it be known
that the slaty cleavage ever passed through the coarse beds ?

It may be after all only the joint or supposed mechanical

fissure, which in the slate is coincident with some of its lines

of cleavage. We are therefore inclined to take a much more

simple view of the subject, viz. that the slaty cleavage and

joints have been formed by the same cause—that they are

both crystalline structures ;
—not denying, however, that ex-

ternal force may have operated in the direction of any of these

crystalline planes, but maintaining that this coincidence has
no connexion with the production of the jointed structure.

The Professor seems to think, because the cleavage can be
carried to a greater extent on the slaty laminae than on either

of the other planes of structure, that there is no cleavage

parallel to the latter. It has already been shown that a true

cleavage is allowed to be sometimes at definite distances from
each other ; therefore the smallness of the space between two

parallel surfaces, that is, the thickness of the layer of rock,
does not essentially constitute a plane of crystallization, or a

perfect cleavage. Now, a large rhombohedral mass of slate

may be divided, in the direction of its laminae, into several

thick plates, which can be again broken across so as to afford

numerous small rhomboids. These are always developed at

the surface of such a rock by decomposition; but can also be
disclosed in the perfect unchanged state by mechanical divi-

sion: and even thin roofing-slates, exhibiting no trace of

joints, and therefore no cracks and fissures, may be broken

across, in certain directions, so as to give lateral planes in-

clined to the surface of the slate at considerable angles.

Moreover, do not the crystals of some simple minerals afford

a perfect parallel ; crystals of mica, for example, being foli-

ated in the direction of one cleavage plane, and not in the

other; and in such cases would any one maintain that the

foliated planes are crystalline, and that the others have arisen

from mechanical violence?

This notion of a monogenous cleavage in stratified rocks

has been extended by the Professor to some instances of ig-
neous rocks ; by which, indeed, he has avoided one difficulty,
but augmented his labours by bringing into existence a seven-

fold increase of similar exceptions.
The cleavage of granitic rocks, or grain, as the Professor

terms it, is indicated by parallel laminations, which are al-

lowed to have arisen from crystalline action; the cause, then,
of this and of the slaty structure or transverse cleavage is

identical. In the granite ofCarclaze, near St. Austle, specially

quoted to illustrate this opinion concerning the grain of ig-
Third Series. Vol. 7. No. 42. Dec. 1835. 3 M
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neous rocks, we are told that the slate in contact with the

granite
" has been modified by a similar crystalline action in

passing into a solid state." Now, in the preceding pages it

had been laid down that the folia of schists which are parallel
to the strata, are not true slates, but laminae or thin beds ;

the difference being, that one is supposed to have been formed

by crystalline action, the other by deposition. The demon-
stration of this proposition has therefore failed in the case of

the Carclaze slate, and through it in all parallel cases, by
leading to the contradictory conclusion that lamina? are not

laminae^ but slates; that is, that a perfect or crystalline

cleavage is not always transverse to the strata, which is one of

the essentials in the proposed definitions of these terms. This

result, however, is satisfactory, for it is in accordance with

Nature, the inclination of the laminae of rocks having no
fixed relation to that of their bedding or stratification.

For reasons similar to those already advanced concerning
the supposed single cleavage of slate, it may be disputed that

granite has only one grain or plane of lamination. For, since

there are no precise limits to the thickness of these lamina?,

(as next the slate at Carclaze, they are said to be very thin,

while at a distance therefrom they are more largely deve-

loped,) we cannot deny that the granite of other places has

a grain when its layers are parallel to the crystalline planes
of the adjacent slate. Now, in all cases these laminations or

layers are, by the action of the elements, divided into quadran-

gular masses, in consequence of the development of the joints ;

and they may, when the joints are not visible, be cleaved or

subdivided not only into thinner layers, but also across their

planes, in two directions, so as to produce blocks similar to

those formed by atmospheric agency. It must be admitted

that those planes which have the same direction as the strike

of the adjoining strata, and correspond with the laminse of the

slate, are more easily demonstrated ;
and Mr. Enys has re-

corded that the workmen can cleave the granite with less

power on this line than on the others*. But we do not know

any reason why one system of planes should be referred to

crystalline action, and the others to mechanical violence ; the

notion appears only to have been adduced in support of the

hypothesis of one true transverse cleavage in stratified rocks,

against which we have been contending.
The Professor states that the grain (that is, the cleavage in

one direction) has had considerable influence in modifying the

course of fissures subsequently produced by mechanical force,

and by this means he accounts for the regularity of one set of

*
[See Lond. and Edinb. Phil. Mag., vol. ii. p. 323.— Edit.]
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joints; but what, it may be asked, governed the fracture of

the rocks at right angles to these planes, for the cross joints

are as regular as the others ? And what cause produced the

third system ofjoints, in the cuboidal and rhomboidal masses,

which is, in general, but gently inclined to the horizon ?

Much stress has been laid on Mr. Hopkins's mathematical

investigations, which go far, it is said, to prove that " tabular

masses of rock elevated by a force from below, must have been

exposed to two sets of tensions, which would naturally pro-
duce longitudinal and transverse vertical fractures, at right

angles to each other." But this does not account for the third

system of planes, and more particularly for that which arises

from the division of rocks into rhombohedral solids, which

happens nine cases out of ten in regularly jointed rocks ; in*

deed, if we have not misunderstood Mr. Hopkins, the forma-

tion of such fractures by the tension of the mass from an in-

ternal force is a physical impossibility.
As regards the production of 6C cracks and fissures" by the

other mechanical action mentioned by the Professor, viz. by
contraction, occasioned by the consolidation of rocks, it is not

very evident that this is a sufficient cause. Even in the desic-

cation of moist clay or starch, often quoted by other writers,

contraction seems only to be the effect of the aggregation of

the particles into less space, that is, the consolidation is ac-

companied by contraction ; but this is not the cause by which
the mass is divided into definite forms. It is doubtful, how-

ever, whether such open spaces would occur in sedimentary

deposits whilst under great pressure, and liable to the intro-

duction of additional aqueous sediments from the superincum-
bent unconsolidated mass. Much less can it be admitted that

masses which had been in a state of fusion would be rent into

cross fissures by the reduction of temperature ;
in this case,

concretionary joints would certainly abound, and might even
be visible on a section of the mass; but it does not necessarily
follow that these joints should be open, or fissures, for crystal-
line bodies formed by fusion do not exhibit such appear-
ances.

For the reasons which have now been advanced, I am in-

duced to withhold my assent from the views promulgated by
Professor Sedgwick concerning the structure of rocks. In-

deed they appear to me to have rendered the subject more

complicated than it was previously, by making unnecessary
distinctions. I may possibly be in error; and if so, I trust

that sound arguments will find me open to conviction.

When the structure of igneous rocks was under considera-

tion, I proposed to divide their kinds of structure under three

3 M2
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beads, the molecular, concretionary, and jointed structures,

thinking that there was evidence of these three stages suc-

ceeding each other during the consolidation of rocks. It

was then also stated that stratified rocks formed from sedi-

mentary deposits, possessed, when solidified, similar structures,
effected by the same cause, viz. the agency of the attraction of

aggregation. The first stage of consolidation is already ac-

complished in deposits of sand, gravel, pebbles, and the like ;

for the molecules are united into distinct bodies : these, in the

next place, are combined into various concretional forms, such

as nodules, spheroids, angular and venous portions, and, per-

haps, laminae and slates, though these last are so intimately
connected with the jointed structure that I am not inclined

to separate them from it. And it may be here remarked,
that as the joints, in igneous rocks, sometimes traverse large

crystals formed during the first or molecular stage, so in

some sedimentary rocks they occasionally intersect the pre-

viously existing pebbles and fragments of which these rocks

are composed.
On this view of the subject, no distinction is attempted be-

tween laminae that have different positions as regards the beds

or layers in which they occur, nor between those which be-

long to rocks of various origin. And whilst the slaty cleavage
and the joints are referred to the same crystalline action, yet
it is not denied that the rocks may have been subject to rents

and fissures by mechanical violence ; but if thus disturbed,
it is presumed that the continuity of the rock would be

broken in directions parallel to the crystalline planes or joints
in preference to any other, as offering least resistance ; thus

the structure of the mass may be more clearly displayed ; but

its origin need not be attributed to such convulsions. To
sum up the whole,

"
it matters not whether a consolidated

rock has had an igneous, aqueous, or any unknown origin ;

its particles were once disunited or mobile, either by the re-

pulsive agency of caloric, by chemical solution or suspension
in water, by mechanical attrition, or by some other cause:

subsequently, however, its particles have been brought within

the sphere of their mutual attraction by a reduction of tem-

perature, by precipitation, by great and long-continued pres-

sure, by the percolation of water imparting the requisite de-

gree of motion, or introducing extraneous matter by which

the particles are cemented, or lastly, by any two or more

compatible causes which can operate in unison to effect the

cohesion of its particles."
Before concluding, permit me to make a few remarks on a

portion of the Professor's paper in which he has offered some
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suggestions without alluding to their having been already pro-

pounded.
Thus, at page 4*83, he observes that " if the grain of gra-

nite rocks be produced by a modification of crystalline action,

similar to that which produced slaty cleavage, have we not

some reason to expect that the grain of such rocks may be

traced along their lines of protrusion ? I throw this out as a

mere conjecture, suggested by an analogy, and by the fact

that the veined structure of the St. Austle granite is nearly

parallel to the direction of the Cornish slates."

Now in a paper read before the [Royal Cornwall Geologi-

cal] Society in the years 1830 and 183 J, and published in the

Transactions in 1832, I stated that the masses of granite di-

vided into layers by seams or joints, are sometimes perpen-
dicular, but more frequently inclined at various angles from
45° to 80° ;

and that they only differ from the layers or strata

of the adjoining slate, in the one being fissile and the other

not ; in short, that they both possess the same concretionary
structure, the result probably of a peculiar crystalline ar-

rangement of their constituent minerals ;
—and lastly, that beds

of granitic rocks, forming integrant parts of the central masses,
sometimes extend beyond the boundaries thereof, and alter-

nate with the slate. Again, in my
" Treatise on Primary

Geology," I have often dwelt on this topic, showing that the

layers of granite vary in composition and alternate together

precisely after the same manner as the crystalline slates ; that

they have often determinate directions, as recorded by several

observers in different countries ; that even when the joints are

not visible they may be cleft most easily in directions parallel

therewith, as pointed out by Mr. Enys; and lastly, which is

to the point, that " the direction or strike of these granitic beds
is placed in a certain and determinate position, which in Corn-
wall is parallel to the most frequent course of the adjacent schis-

tose rocks." For further details on this subject the 6th, 10th,

12th, and 16th chapters may be more particularly consulted.

The Professor next adds : "It would be well, in a place
like Cornwall, to institute a set of direct observations, for the

purpose of comparing the grain of the granite with the direc-

tion of the nearest metalliferous veins. As so many rocks
are intersected by cross joints, nearly perpendicular to their

strike, we might expect, d priori, to find many great
' master

joints,' nearly at right angles to the direction of the granitic

ridge of Cornwall. At all events, whether such reasoning be

good or bad, there are many great master joints' or 'cross

courses' in that country nearly at right angles to the bearings
of the central chain."
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. Now, it has been a long- and well-established fact in Corn-

wall, that metalliferous and other veins continue their course

uninterruptedly through both the granite and the slate ;
that

the principal veins are generally N. of E. and S. of W., thus

having the same direction as the layers of granitic rocks or

elvans, and as the strata of the schistose rocks ; and also that

these veins are crossed by others nearly at right angles. I be-

lieve that I first pointed out the correspondence between the

directions of veins, and ofjoints or seams, which intersect both

granite and slate, dividing them into regular concretions ; this

suggestion was published in my paper above alluded to, and

thus concludes :
" this view of the subject explains why the dif-

ferent series of veins cross each other, and why the veins of each

series are respectively parallel." At the Oxford Meeting of

the British Association in 1832, I entered at some length into

an explanation of this opinion, a brief notice of which will be

found in the first volume of the printed Reports, recommend-

ing this as a subject deserving the consideration of geologists ;

and this notion is still further developed in the work which

I published during the past year.
This statement shows that observations have been already

instituted in Cornwall to compare the direction of the veins

not only with the layers of granite, but also with those of the

schistose rocks ; and I may add that a considerable mass of in-

formation on this subject has been collected by Mr. Henwood.
I regret that I have been compelled thus publicly to notice

a matter in which I am personally interested ; but I could not

pass over in silence Prof. Sedgwick's omission to allude to what

had already been done on the subject of his suggestion and

recommendation, without appearing to sanction an infringe-

of the "
good principle suum cuique" which ought always to

be maintained in scientific intercourse.

LVII. A concise Method of determining the Function X2 in

the Application of Sturm's Theorem. By J. R. Young, Esq.

Professor of Mathematics in Belfast College.*

I^HE
valuable theorem which M. Sturm has discovered for

the separation of the roots of numerical equations, was,

till very lately, almost entirely unknown to British mathema-

ticians. Yet the memoir which embodies this discovery,

though not printed till July in the present year, was read be^

fore the Academie des Sciences so long ago as 1829; since

which period it has been gradually disseminated throughout

* Communicated by the Author
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France, and is now universally adopted, in the Continental

colleges, in place of the laborious method of Lagrange.
It is presumed that the small volume which I have recently

published upon the theory and solution of equations, as also

Mr. Spiller's elegant translation of Sturm's memoir*, will

render any detailed account of the theorem itself unnecessary
in this place. My object in the present communication is

merely to offer a suggestion, for the purpose of facilitating a

little its practical application.
The principal operation which Sturm's theorem involves,

is that of finding the greatest common measure between the

polynomial X, forming the first member of the proposed equa-
tion, and its derived function Xr The series of remainders

or successive quotients at which we arrive in the course of

this operation, require to have their several signs changed as

they arise; and they then form, together with the original

polynomials X, X 19
a series of functions

X, Xj , X2 , Xg, ...

from which every requisite information respecting the number
and situation of the real roots of the equation X = may be

readily evolved.

Now, instead of taking the trouble of actually performing
the division of X by X 15

in order to obtain X2, the remainder

due to that division after having changed signs, we may find

X2 much more easily by the following rule, viz.

(A.) Having arranged the terms ofX
x
so that they may be

severally under those involving like powers of x in X, proceed
thus : multiply the third term of X by twice the coefficient of

the first term of X, , the next term by three times that coeffi-

cient, the next by four times, and so on. From these several

results subtract those which arise from multiplying the terms

immediately under them by the second coefficient in X : the

remainders, taken with contrary signs, will form X2.

(B.) When the second term ot X is zero, X2 is obtained

by simply multiplying the terms of X, commencing at the

third, by —2, —3, —4, &c. respectively.
Note.—Instead of using, as the rule directs, the coefficient

of the first term of X, , and the coefficient of the second term

of X, for multipliers, we may employ any two factors which
will make these coefficients equal and of the same sign as the

first in Xr
An example or two, selected from the volume on equations

* A review of this work will be found in our last number, p. 384.
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before adverted to, will show the practical advantage of these

precepts.
1. Let the proposed equation be

x3 —5x2 + 8x— I =0;
then the functions X, X! are,

X = x3- 5.t2 + 8* - 1

X! = 3x2 — 10* + 8,

and consequently X2
= 2* — 31.

Here, by help of the foregoing rule, the function X2 is

obtained immediately from the two preceding, independently
of any bye operations : thus 2 * is found by multiplying 8 x

by twice 3, or 6, and subtracting
— 5 times — 10* from the

result, changing the sign of the remainder; —31 is obtained

by multiplying
— 1 by three times 3, or 9, and subtracting

—5 times 8 from the result, changing the sign of the re-

mainder, as before.

2. Let the equation be

x* — 2 x3 — 7x2 + 10* + 10 = 0;
then we have

X = x4 - 2 Xs — 7x2 + 10* + 10

X
x
= 2 ** - 3 *2 — 7 * + 5

and consequently
X2

= 17^—23^—45.
In this example the coefficients —2 and 2 are rendered

equal, and of the same sign as the latter, by means of the

factors — 1 and 1 ; employing these, therefore, instead of the

coefficients themselves as multipliers, we obtain 17*2
by mul-

tiplying
—7*2

by twice 1 or 2, and subtracting —1 times

3 *2
, changing the sign of the remainder ; the next term is

derived from multiplying 10 x by three times 1, or 3, sub-

tracting
— 1 times —7x from the result, and changing the

sign; and the last term is got by multiplying 10 by four times

1, or 4, subtracting —1 times 5, and changing sign.
3. Lastly, let the equation

2X4 — 13*2 + 10* — 19 =
be proposed, in which the second term is zero. Then we
have

X = 2** + 0*3 — 13** + 10*— 19

Xj = 4^ + Ox2 — 13*+ 5

.•. by precept (B.)
Xa

= 26 x2 - 30* + 76
or

13*8 - 15* + 38.
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The principles upon which the foregoing precepts depend
may be explained in a few words. As the coefficients in Xj
are severally obtained by multiplying the corresponding co-

efficients in X, each by the exponent in the term to which it

belongs, the derived coefficients are regularly decreasing mul-

tiples of the original coefficients, the first in X! being n times

the first in X; the second in Xj, n— 1 times the second in X,
and so on. Now in order to effect the division of X by X 1?

we must render the leading coefficients divisible; and for this

purpose we multiply all the terms of X by n, and thus make
the leading coefficient in X the same as that in the divisor

Xj ; so that the first term of the quotient being simply .r, it

is obvious that the first remainder will always consist of the

second term of X, twice the third term, three times the fourth

term, and so on. To render the leading term of this remain-
der divisible by that of the same divisor X

15
we multiply the

entire remainder by the first coefficient in that divisor, and
we thus get a result which, from what has just been said, is

the same as would arise from multiplying the second term of
X by the first coefficient in X2 , the third term by twice that

coefficient, the fourth by three times the same coefficient, and
soon: the second remainder, that is —X2 , is evidently ob-

tained by subtracting from this result the product of Xj by
the second coefficient of X; and as this subtraction necessarily

destroys the term in the former remainder, neither that term
nor the one which annuls it need to have been written down.
From these considerations the rule (A.) immediately flows ;

the precept (B.) is an obvious deduction from it; and the

note is only such a modification of it as is necessary to avoid

the introduction of common factors into the terms ofX2.

There are means also of abridging the process for deter-

mining the other functions X3 , X4 , &c. ; and as the method
of Sturm is destined to supersede every other hitherto em-

ployed for ascertaining the nature and situation of the roots

of an equation, such abridgements of labour are well worth

attending to : I may possibly advert to them at a future op-
portunity.

October 12, 1835. J. R. YOUNG.

I

LVIII. On Bernoulli's Theory of the Tides. By
J. W. Lubbock, Esq. V.P. and Treas. R.S*

T has been shown that the semimenstrual inequality (which
is by far the most considerable) in the time and height

* Communicated bv the Author.
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of high water coincides with the law assigned to it by Ber-
noulli so nearly, that in this respect Bernoulli's theory and
observation may be considered as leading to identical results.

The hypothesis of the moving fluid spheroid, however vio-

lent it may appear, which ensues as a necessary consequence
from the fundamental differential equations which regulate the
motions of fluids, when certain quantities are neglected, may
therefore securely be a'dmitted as a first approximation. The
inequalities due to changes in the moon's parallax and decli-

nation are much more minute, and it is more difficult to de-

tect the law which they follow empirically. The discussions

which Mr. Dessiou has effected of the London and the Liver-

pool observations have been made with reference to the moon's
transit preceding the time of high water, which seems to me
the most convenient course for the object we had immediately
in view, namely, to obtain tables to serve for the purpose of pre-

dicting the phenomena. But it is probable that the tide-wave,
in as much as it results from the action of the sun and moon,
maybe considered as developed in the main ocean, and as trans-

mitted through the seas which encompass England, modified

solely by the wind, and by the resistance of various kinds

which it encounters in its passage. Hence, as Bernoulli re-

marks, the phasnomena on our coasts are referable to the places
of the luminaries some time previously; and owing to the in-

equalities in the moon's motion, the moon's parallax and de-

clination corrections depend in some measure upon the transit

employed. For since the time of the moon's synodic revolu-

tion is 29*53 days, the mean interval of time between two suc-

cessive transits is 24 h 49m : if, therefore, I had taken the transit

of the day previous, instead of that immediately previous to

the high water, all my intervals with par. 57' in the tables pub-
lished in the Philosophical Transactions would have been
increased by 24 h 49m ,

and the argument of the table (moon's
transit) would have been diminished by 49m . The angular

velocity of the moon being nearly as the square of the parallax,
the mean interval between her transits with par. 54 f

is 24 h 43m

only ; all my intervals for par. 54' would therefore have been

increased by 24 h 43m only. If I had taken the transit last

but two, all my intervals corresponding to par. 57' would

have been increased by 37h 13m , the argument of the tables

would have been diminished by l
h 13m , and I should have

found thefundamental hour for the port of Liverpool 2m only,
instead of l

h 15m . Moreover, all my intervals correspond-

ing to 54' parallax would have been increased by 37 h 4m

only.
37h 13m _ 3
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The constant portion of the moon's parallax correction,
which for Liverpool is + 7m,9 for par. 54/, which I formerly
noticed as inconsistent with Bernoulli's table, is thus pro-

bably accounted for; and we see why this quantity should be
rather greater for London, when the argument of the moon's

parallax correction in the time of high water is the moon's
transit immediately preceding the tide, as in those tables which
I have given. When this last consideration is attended to,

I have ascertained that the theory of Bernoulli is not less con-

firmed by the moon's parallax correction as deduced from the

discussions of the Liverpool and the London observations

than by the semimenstrual inequality. Similar reasoning

might be applied to the correction arising from changes in

the declination of the luminaries ; but as results immediately
deduced from the Nautical Almanac would be more conclusive

and satisfactory than indirect inferences, I purpose to recur to

this view of the question and carefully to compare the results

with the expressions which are derived from Bernoulli's well-

known hypothesis.
The irregularities which even results deduced from the

mean of an immense number of observations present, render

minute differences obscure. In order, therefore, to obtain the

concurrence of as many observations as possible to determine

the law of the inequality, I have adopted the following plan,
which seems to me the least objectionable.

Let 8 P be the difference of parallax, or

The parallax
— 57'-

I suppose the correction to be proportional to 8P; hence
the correction for parallax 54-' = three times the correction

for parallax 56 1

, and the total of the absolute corrections for

parallaxes 54', 55'9 56
!

, 58', 59', 60', 61' = —, the correction
o

for parallax 54?'. Whatever the law of the correction may
be, it certainly may be considered as proceeding according to

powers of 8 P, and the preceding hypothesis amounts to neg-
lecting all the powers except the first.

I now employ only the total of the corrections deduced

3
from the discussions, and I multiply it by

—
, or the equi-

valent multiplier, in order to have the correction for 54?'.

The following table exhibits the results, together with the in-

3N2
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terval, and height for parallax 57', which may be considered
as the semimenstrual inequality.

tt to
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Where the blank is left, the London results are too irre-

gular to be entitled to any dependence. The London correc-

tion in time is much greater than that for Liverpool.
If x9 y,z are the coordinates at the end of the time t, of

any element dMof the ocean; p the density of the fluid; Xd Jk/,

YdM9 ZdM the components parallel to the coordinate axes

of the force acting upon dM; and if the components of the

velocity of the element d M, in two positions, which it oc-

cupies successively, are u, v9 w, and u -f u' d t9 v+v'dt,
W+tt/ d t ; the differential equation to the surface of the ocean

will be

(X-u) dx + (Y-i/) dy + (Z— w/)dz = 0.

(See M. Poisson's Traite de Mecanique, vol. ii. p. 669.)

If the forces arise from attractions or repulsions directed

towards fixed or moveable points,

Xdx + Ydy + Zdz = dV.

This condition obtains in the forces which produce the

tides.

. du du du du
v = -7— -f u -j h v —j h •

dt dx dy dz
'

Generally, if Xdx + Ydy + Zdz is the exact differential

of any function V with reference to the variables x
9 y, z, and

if v! d x + tidy + w'dz may be neglected, the surface of the

fluid is given by the equation

V = constant.

That is, the surface of the fluid assumes the same form at

any given instant, as it would do if the forces then acting

upon each particle were invariable in magnitude and direc-

tion. It seems worthy inquiry in what cases this approxima-
tion is admissible.

If r be the distance of the sun's centre from that of the

earth, £ the sun's zenith distance, m the mass of the sun ; if

M
the same quantities accented refer to the moon ; and if -^
is the force of gravity, R being the distance of the fluid ele-

ment dM from the earth's centre ; then in the problem of the

tides,

M \ Rcost, 1
\W -R~ m

\ r* {i2
2-2ri2cos?+r

9
}*J

JjRcosX
1 -t
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'

2y . mR3
\ a J

1= -^+7 27^ (1
~3COS ?)_

2r4
°S?" 5COS?

J

+—— m'R*

2rm (l-Scos^O-^jscos^-Scos^j
If a denote right ascension, & declination, <p geographical

latitude, and a sidereal time,

cos £ = cos & cos f cos fa —a) + sin 8 sin
<p.

9 v i,
•

«.u cos8 8 cos2 A
cos3 ? contains the term 21 cos (2 a— 2 a).

Hence, neglecting constant terms and those of the argumenta— a, &c, the height of high water

3 m R3

= D +
jjg^S

cos2 8 cos2
<p
cos (2 a— 2a)

3t»' i£3

+ TMW cos2 * co&2 * cos (2 *~2a')

= D + £{^cos(2/x-2a) + cos (2 a -2 a')},

where D is a constant depending only on the zero line from
which the heights are reckoned.

. m cos2 a P3
^ „ , , M _,.^ = —

.
—

-ra-sr* -E = GWcos2
3'P'3,

7W' COS2
6' /* 3

P being the horizontal parallax, and C a constant depend-
ing upon geographical latitude.

By differentiating the expression for the height, in order to

find when the height is a maximum, the following well-known
formula is obtained :

tan (2 a— 2 a') = _
•

A
—v

la ,

—~-x.
v r ' l+A cos (2a —2 a)

The readiest method of calculating tables of the inequalities
of the heights and intervals from the above, which coincide

with Bernoulli's expressions, is to obtain the angle \|/
= a— a',

from the expression
A j A sin 2 $

tan 2vp = r—i T,-,
l + Acos24>

for given values of $, then the height of high water-

is Z) + jE {cos2\J/ + ^cos(2<p — 2^)}.

The value which I formerly deduced from the London ob-

servations for the constant A with parallax 57', and when
a as 3', (see Phil. Trans. 1831, p. 387,) is -3788; log.
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A = 9-5784-858. This constant at Liverpool appears to

have precisely the same value. I doubt whether much stress

ought to be laid upon any slight difference in the semimen-

strual inequality if deduced only from a few observations. As

this constant is the same for Liverpool and for London, I am

particularly anxious to ascertain from the Brest observations,

which I have not hitherto succeeded in obtaining, whether

it is the same for that port.
I make for the Liverpool old docks, with parallax 57' and

when d = r,

D = 8
'

E = 6-969

and for the London docks, from the sill of the Dock-gates,
Ft.

D == 16-68 E = 4-44.8.

Bernoulli's theory amounts to supposing the surface of the

ocean the same as if it were given by the equation

Xdk+Yifly+ Zdz = o,

and therefore to neglecting the quantity

u'dx + t/dy + w/dz,

which seems to require either that u\ r/, and ix/ are small and

negligible in comparison with X, Y, Z, or that the quantity
tt'd-r + i/ dy + w'dz is separately equal to zero. In order,

therefore, to prove a priori the justice of Bernoulli's hypo-
thesis it would be sufficient to estimate the value of these

quantities.
Euler's method of considering the problem is the same in

substance as that of Bernoulli.

LIX. On the Coralline Crag ofRamsholt and Orford. By
Robert Fitch, Esq.

To the Editors of the Philosophical Magazine and Journal.

Gentlemen,
IT was with some surprise that I read Mr. Samuel Wood-
* ward's observations, in your last number, respecting a ter-

tiary deposit discovered between the Crag and the London

clay, on the banks of the Deben, near Woodbridge, and which
has lately been brought into notice by a paper by Mr. Ed-
ward Charlesworth inserted in the Lond. and Edinb. Phil.

Mag. and Journal for August.
It appears that Mr.Woodward objects to the term " coral-

line crag
"
as applicable to the stratum at Ramsholt, and does

not agree with Mr. Charlesworth in considering that the beds
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in that locality have any connexion with those of Orford and

Aldborough.
Although much interested in the organic remains of the crag,

I have not until very recently had any opportunity of be-

coming acquainted with that part of the formation which is

now the subject of discussion. During, however, the latter

part of this summer, while on a visit at Ipswich, I went over
to Ramsholt for the purpose of collecting fossils from that

singularly interesting spot. Besides a great variety of shells,
I found several species of coral, so abundant, that in the
course of a few hours, I obtained from the stratum itself,

and the beach below it, more specimens than I could carry

away without assistance. I have since compared some of
these corals with those from the other localities described by
Mr. Charlesworth, and they appear precisely to correspond*.
In the hope that the further investigation of these beds, al-

ready attended with such highly important results, may be

continued,
I have the honour to be, Gentlemen,

Your obedient Servant,

Norwich, Nov. 7, 1835. Robert Fitch.

LX. Reply to Mr. Woodward's Remarks on the Coralline

Crag ; with Obscrvatioris on certain Errors which may affect
the determination of the Age of Tertiary Deposits. By
Edward Charlesworth, Esq.

To the Editors ofthe Philosophical Magazine and Journal.

Gentlemen,
/^\UR acquaintance with the tertiary strata of this country
^-J

is so extremely limited, considering the great importance
now attached to that particular branch of geological inquiry,
that I cannot but feel gratified at finding my endeavours to

bring into notice the deposits on our eastern coasts seconded

by Mr. Woodward, although his views upon the subject may
not exactly coincide with those of my own.

Mr. Woodward, having visited Aldborough and Ramsholt,

brings forward some very important objections with refernece

to the observations made by me, in your number for August,

upon the fossiliferous beds in those localities. To prevent

misconception I quote from both communications those pas-

sages which bear immediately upon the points at issue.

* The corals which I found at Ramsholt, and a collection made at Or-

ford, are now in my possession ; I shall have much pleasure in submitting
them to the inspection of any person who is interested in the subject.
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Mr. Woodward says, p. 353,
" In the first place, his red

crag is decidedly diluvium or disrupted crag." As the anta-

gonist to this the following observation occurs in my own
remarks: "The red crag affords decisive evidence of having
been a gradual deposit, formed by successive accumulations of

marine exuviae, which were not brought from a distant part by
the operation of a powerful current, but belonged to the na-

tural inhabitants of those localities, which, owing to the subse-

quent retreat of the ocean, are now rendered accessible." p. 90.

I was certainly a little startled at seeing it asserted that the

shelly strata which I have designated by the term red crag,
and which constitute by far the greater part of the crag for-

mation, are of diluvial origin. Mr. Lyeli has pointed out the

analogy between these deposits and those which are now

forming round some parts of the British coast. Professor

Phillips regards the crag as an ancient beach of the German
Ocean. Messrs. Conybeare and W. Phillips, in describing the

crag as a part of the upper marineformation, particularly ad-

vert to the fact of certain species of Testacea occurring na-

turally grouped together.

Now, I would not for a moment infer, because Messrs. Lyell,

Conybeare, and other geological inquirers generally regarded
as fully capable of distinguishing between dilyvial and regu-

larly formed deposits, have considered the crag as belonging
to the latter class, that Mr.Woodward is not in the possession
of certain facts which fully justify him in drawing an opposite
conclusion, but I regret that he should have thought it suffi-

cient simply to assert that the red crag is of diluvial origin,
without making public some of the grounds by which he has

arrived at a decision so completely at variance with the facts

brought forward by others. If Mr.Woodward had produced

something like a reasonable chain of evidence to support his

assertion, it would have been more in accordance with the

methods usually pursued in determining doubtful points, and
would certainly have done far more towards "

eliciting the

truth" than the plan which he has for the present adopted.
Mr.Woodward evidently uses the term 'diluvial' in its most

sweeping acceptation, as I particularly dwelt upon the fact of

the coralline stratum being broken up, and its contents min-

gled with the newer deposit.
Mr.WT

oodward's next objection is of a more serious nature.
"
Secondly, his term * coralline crag' is not appropriate, as

it leads us to suppose that it is composed of corallines, when,
in fact, there are none in the Ramsholt bed, which is chiefly
adverted to."

In applying the term 'coralline crag' to the Ramsholt de-

Third Series. Vol. 7. No. 4-2. Dec. 1835. 3 O
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posit, I dwelt most strongly upon the analogy existing between

the organic remains of that locality and those of Orford and

Aldborough. This analogy Mr. Woodward virtually denies,

asserting in the most unqualified manner that the term ' coral-

line crag* is not applicable to Ramsholt, as the Aldborough
corallines do not occur there.

For several years I have had constant access to the coralline

crag district, and have devoted no inconsiderable portion of

time and labour to the investigation of its organic productions.
Mr. Woodward resides at Norwich, a distance ot" sixty miles,

and has on one occasion spent a few hours at the locality in

question. It is unnecessary for me to expatiate on the breach

of decorum committed by Mr.Woodward in making asser-

tions which imply that to support a preconceived opinion with

regard to the geological position of the Ramsholt stratum, I

have made a wilful misstatement respecting its organic re-

mains. The generality of persons interested in geological

pursuits are quite capable of estimating how far a single visit

to the coralline crag would give Mr. Woodward such an in-

sight into its organic productions as would justify the state-

ment which he has made on the present occasion. He pro-
ceeds :

" Mr. Charlasworth has not mentioned the great coral-reef

situate about three quarters of a mile north of Aldborough,
which contains (as far as I have observed) neither univalves

nor bivalves, except a few Pectens*."

Mr. Woodward's examination ofmy paper must have been

as cursory as his acquaintance with the subject upon which it

treats appears to be superficial. In this particular instance

you, Gentlemen, have pointed out his inaccuracy, as shown

by the following extract from my own observations.
" One or two writers in alluding to the crag have ob-

served, that it assumes a remarkable change in character at

Aldborough, the eastern boundary of the formation. Mr
R. C. Taylor particularly remarks this circumstance, describ-

ing this part of the stratum as a ' soft porous rock mixed with

interesting varieties of coral and sponges \" I then proceed
to point out the analogy which the crag of that neighbour-
hood bears to coral-reefs.

If Mr. Woodward were to determine what organic re-

mains may be found at Lyme Regis by viewing the cliffs from

the beach, he would undoubtedly come away with the full

* Mr. Woodward states that the coral-reef is three quarters of a mile

north of Aldborough, because a quarry happens to have been opened
there. Mr. Woodward is evidently not aware that the crag of the whole

neighbourhood is of the same description.
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conviction that the lias in that part of the coast contains neither

Ichthyosauri nor Plesiosauri, but only a lew Ammonites. Had
he made use of a pickaxe in his examination of the coral-reef

at Aldborough, he would never have hinted that its Testacea

were limited to a few Pectens. I have in vain endeavoured to

comprehend what Mr.Woodward can mean by saying, as he
next does, that when I included Ramsholt as part of the coral-

line crag formation, I must have had the coral-reef at Ald-

borough in my mind's eye.
In Mr.Woodward's work on the Geology of Norfolk, he

speaks of a bed of shells analogous to the calcaire grossier of

Paris having been discovered " beneath the Siiffblk crag
"

at

Ramsholt. It now appears that this was stated on the au-

thority of another person, and that Mr.Woodward having
himself examined the Ramsholt stratum, finds it to be only a
bed of undisturbed crag, covered by transported fragments de-

rived from the same deposit. The inconsistency in the two
accounts is certainly remarkable. It should not, however, be

forgotten that Mr.Woodward formed his opinion from a sin-

gle visit, while it is more than probable that his friend drew
his conclusion from an intimate acquaintance with the locality
in question. Surely Mr. W. would never have inserted so im-

portant a paragraph in his work, unless he felt confidence in

the judgement of the person by whom it was communicated.

Having determined, without assigning a shadow of a reason

for so doing, that the red crag is a diluvial deposit ; having
impugned my veracity on, perhaps, the most important state-

ment brought forward in my paper; having also visited the

coralline crag at Aldborough, and affirmed that it contains

neither univalves nor bivalves, except a few Pectens; and in

addition to this, having pronounced the Ramsholt stratum to

be merely a bed of undisturbed crag, covered by transported
materials of the same deposit, my commentator next intimates

that he has not the least wish " to underrate the merits of my
valuable communication

"
!

I think it probable that the connexion existing between the

coralline crag and the overlying fossiliferous deposits will

prove a more interesting subject for investigation, and give
rise to more important suggestions than might at first sight
be imagined. The possibility that a considerable number of

Testacea peculiar to one deposit may have been introduced

into another of more recent formation, without our being in

possession of any clue to ascertain the extent to which such
an admixture has taken place, is a question of the deepest

importance, as modifying the views generally adopted regard-

ing the chronological arrangement of tertiary strata.

302
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Had the various species of Terebratula and other chalk

fossils, which are of such frequent occurrence in the crag of

Norfolk, been derived from a tertiary instead of a secondary
formation, their extraneous origin would not have been de-

tected, and they would have been regarded as among those

shells which are common to different tertiary periods. In de-

termining the age of the Norfolk crag according to the prin-

ciples laid down by Mr. Lyell, these shells would have swelled

the list of extinct species, and the important fallacy which
must thence have arisen is too obvious to require pointing
out. I shall shortly make public some observations on the

subject of fossils belonging to different periods being occa-

sionally associated in the same deposit. I have strong evi-

dence to show, that, in the same way as in Norfolk second-

ary fossils have been introduced into the overlying tertiary

beds,—in the same way as in Suffolk I believe the Testacea of

the coralline crag to have been removed into the superincum-
bent deposit,

—so also are the formations now in progress along
some parts of our eastern coast deriving no inconsiderable

proportion of their organic contents from the destruction of

strata which are supposed to represent the organization of the

older pliocene period. If we may look forward to the time

when these deposits shall have become the subject of geologi-
cal inquiry, and suppose that their age is to be determined by
comparing such fossil shells as may be obtained from them
with the then existing species, how evidently inaccurate will

be the conclusions formed from such an examination ! By
the time that the deposits now in progress become accessible,

every vestige of the crag will probably have disappeared.
Hence there will be nothing to excite the slightest suspicion
that they contain the organic products of different periods,

any more than there would have been in the instance of the

red crag had the coralline been entirely destroyed *.

* These observations have no reference to the principles which Mr.

Lyell has advocated in determining the age of tertiary deposits: they apply

exclusively to the errors that may arise in the application of those princi-

ples. The bed of the German Ocean, between Scarborough and Heme
Bay, is strewed with the bones of extinct Mammalia, in prodigious num-

bers, and to which abundance of living Balani, with other Testacea, are

adherent. There is, perhaps, no limit to the complication of errors which

have arisen from its being universally considered that the association of

different organic remains in a regularly stratified deposit necessarily implied
their co-existence. In illustration of this I would refer to a paper by the

Rev. Mr. Vernon (now Vernon Harcourt) in the Philosophical Magazine
for September 1829 (Phil. Mag. and Annals, N. S. vol. vi. p. 225 et seq.)

on the discovery of extinct Mammalia in a deposit with recent species of

Testacea at North Cliff. See also Mr. Lyell's observations on the same

subject, in his
"
Principles of Geology."
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I should not have entered upon this subject at present had
not Mr. Lyell, in the new edition of his Principles of Geo-

logy, mentioned, that the fact of 150 species being common
to the upper and lower divisions of the crag, was a proof of

their belonging to the same period, without alluding to the

occurrence of the secondary shells in the crag of Norfolk.

Should the red and the coralline crag be ultimately referred

to the same age, it will not in the least affect the question now

brought forward.

On again perusing Mr. Woodward's critique on my ex-

amination of the tertiary beds in Suffolk, I cannot avoid re-

marking that I think it would have been more judicious in

him to have postponed its publication until he had acquired a

more extensive acquaintance with those localities to which I

have particularly directed my attention. From his confess-

edly slight acquaintance with the Suffolk crag, he must be in-

competent to support the assertions he has made ; and some
of the objections he has advanced against my views can only
be regarded as frivolous and vexatious. Mr. Woodward's
name has been longer associated with the crag than my own,
and the remarks he has made relative to the statements con-

tained in my paper are calculated to produce a most unfavour-

able impression, not merely as regards my discrimination on
the subject in question, but as to the actual reliance which

may be placed upon my testimony. Whether any theoretical

views I entertain may be confirmed or disproved by others, is

a matter of little consequence, compared with the imputation
that my evidence, as to matters of fact, is unworthy of cre-

dence.

The coralline crag is a deposit so rich in fossils, and at the

present time in many respects so peculiarly interesting, that

it must sooner or later become an object of general attention,

and it will then be shown how far the conclusions I have
drawn can be supported by the observations of others.

While however, I am most anxious that every possible op-

portunity should be embraced of pursuing that investigation
which is now set on foot, and while I would have every opi-
nion that may be advanced subjected to the most rigid cri-

ticism and the fullest discussion, I must at the same time

protest against any individual, whatever may be his geological
attainments, visiting the coralline crag, and at one glance de-

ciding that my conclusions are erroneous and the facts mis-

stated. It is very possible that a person might go into the

quarry by the side of the road near Aldborough, and, like

Mr. Woodward, he might only see a few Pectens, or, perhaps,

spend an hour or two at Ramsholt, and not meet with any
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of the Aldborough corals ; but surely there are few who, from
such limited data, would consider themselves qualified to dis-

pute the accuracy of results obtained from the more exten-
sive investigation of others. I could bring forward consider-

able evidence (in addition to that which has already appeared)
for the purpose of showing that the red crag is not of diluvial

origin, and that the Itamsholt deposit is a part of the coral-

line stratum. It appears to me, however, that the reliance

Mr. Woodward places on the testimony of others does not ex-

tend beyond such facts as fall within the sphere of his own ob-
servations also : any additional facts that I might adduce in

support of my previous views, being new to him, might there-

fore be regarded as fabrications.

W. M. Higgins, Esq., F.G.S., has in his possession a ma-

nuscript paper by Mr. R. C. Taylor, in which is pointed out

the separation between the lower and upper beds of crag, and
to which I shall more particularly allude in a future commu-
nication.

I am, Gentlemen, yours, &c.

Guy's Hospital, Nov. 16, 1835. Edw. Charlesworth.

LXI. Experimental Investigation of a Formula for infer-

ring the Dew-point from the Indications of the Wet-bulb

Hygrometer, By James Apjohn, M.D., Professor of Che-

mistry in the Royal College of Surgeons, Ireland.

[Continued from p. 274, and concluded.]

'T^HE most direct method of testing our formula consists,
-* as has been already observed, in comparing its results

with dew-points experimentally determined. In order, how-

ever, that this criterion be decisive, it is not only necessary
that the depressions be considerable in amount, but also, as

is obvious, that the dew-points be accurately known. Now,
the registers to which I have had access do not perfectly sa-

tisfy either of these conditions, the depressions being ge-

nerally small, and the observations made with an instrument,

DanielPs hygrometer, the difficulty of observing with which

is universally admitted. In reflecting on this matter it oc-

curred to me that both difficulties might be evaded in the fol-

lowing simple manner. Let air saturated with moisture, and

whose temperature is, therefore, necessarily its dew-point, be

heated, and let the temperature of the heated air be taken, as

also that shown by a moist-bulb hygrometer subjected to the

action of a current of it. Let then, by the application of the

formula, the dew-point belonging to the two latter observa-
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tions be calculated, and, from a comparison of it with the ori-

ginal temperature of the air when saturated with humidity,
we shall be enabled to pronounce with confidence upon the

value of our method.

In the experiments which I performed on this plan, the air

was saturated with moisture by forcing
it from a bellows

through a succession of four Woulfe's bottles, connected in the

usual way, so as to cause the air to pass in each bottle through
about two inches of water, and the air thus saturated was

heated by being made to pass through a coil of copper tubing
immersed in a tub of warm water, the thermometer and hy-

grometer being placed with their bulbs within a quarter of an

inch of each other in a narrow glass tube attached to the

further extremity of the copper worm. The following are the

results thus obtained :
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but -35, or about one third of a degree Fahrenheit. It will

also be noted that the difference is negative, or that the mean
calculated dew-point is lower than the observed, and not vice

versa. If we were justified in considering this latter result as

anything more than accidental, it might certainly be urged as

an argument against the strict accuracy either of our experi-
ments or ofour theoretical views ;

for the corrections for the in-

fluence of pressure and aqueous vapour on the specific heat of

air being neglected in the preceding calculations, the calcu-

lated dew-points instead of being lower should be higher than

the truth. In order, in fact, to account for the discrepancy in

question, supposing it to be well established, it would be ne-

cessary to conclude either that m, the coefficient of our hygro-
metric formula, is assumed somewhat too great, or that the

observed depressions are a little too small. The first I believe

to be the true solution, and I am at present disposed to con-

sider in as more correctly represented by the fraction £% than

£T . This point, however, I have not as yet been able fully
to satisfy myself upon, nor can the more exact determination

of the value of the constant be considered a matter of much
practical importance, since the formula in its present state

conducts, as we have seen, to results which harmonize admi-

rably with each other and with observation.

I shall conclude by subjoining a couple of tables, by the aid

of which the application of my formula f" = t/
v x—

to the determination of the dew-point is greatly facilitated.

Table A, which I have taken from the Edinburgh Encyclopae-
dia, article Hygrometry, gives the elastic force of the vapour
of water for every degree Fahrenheit between 0° and 100°

inclusive. Table B gives
——— for every value of d between
o / X 9v

•] and 10. This quotient, as is obvious from a glance at the

formula, is, in calculating an observation, to be multiplied by
p, the existing pressure, and the product when deducted from

f\ as given by table A, will afford/
7
', or the tension of vapour

at the dew-point. Should the depression exceed 10°, the

value of -~
x30 may still be got from table B by addition.

Thus, ifd= 13°,^
—- ='00383 + '00114= -00497.

o7 X o\j
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LXIL On the Cause of the Coloured Bands 9
observed by A. R.

By A Correspondent.

T^HE coloured bands described by A. R. in the last numberA of this Journal, p. 363, are exactly the same as those disco-

vered by Sir David Brewster and described in the Edinburgh
Philosophical Transactions, vol. vii. page 435. Sir John Her-
schel, in his Treatise on Light, page 475, 476, has given a
minute account of these bands as "

affording an excellent

illustration of the laws of periodicity observed by the rays
of light in their progress, whether, as in the Newtonian doc-

trine, we consider them as subjected to alternate fits of easy
reflection and transmission, or, as in the undulatory hypothesis,
as passing through a series of phases of alternately direct and

retrograde motions in the particles of aether in whose vibra-

tions they consist."

The bands under consideration are produced entirely by
the plates of parallel glass between which A. R. had placed
his convex lens, and are dependent upon the inclination of

these plates, to the common section of which they are parallel.
Since the publication of his memoir Sir David Brewster has
observed the same fringes stretching with singular brilliancy
across the fourth and sixth images formed by total reflection

from the posterior surfaces of two plates of common mirror

glass inclosing water.

In the work already referred to, Sir John Herschel has

given a perspicuous explanation of these phaenomena in their

general details ; and he has adverted also to another series of

coloured fringes coexisting with the first series, which Sir

David Brewster describes " as far surpassing in precision of

outline and in richness of colouring every analogous phaeno-
menon which he had seen."
"
By intercepting," says Sir John,

" the principal trans-

mitted beams in the direct image, and receiving only those

portions of the rays going to form it whose curves are as in fig.

140, Dr. Brewster succeeded in rendering visible a set of co-

loured fringes, which in general are diluted and concealed in

the overpowering light of the direct beam. They originate,

evidently, in the interference of those two rays whose courses

are each represented by 4 / + 1, and would therefore be

strictly equal if the plates were exactly parallel. Their theory,
after what has been said, will be obvious on inspection of the

figure, as well as those of all the rest of the systems of fringes
described in that highly curious and interesting memoir."

(Herschel on Light, p. 476, § 694.)
Nov. 11th, 1835.
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LXIII. On the immediate Transmission of Calorific Rays
through Diathermal Bodies. By M. Macedoine Melloni.*

A T the last meeting of the British Association for the Ad-
-**• vancement of Science, Mr. H. Hudson and Mr. Powell

furnished several communications on radiant caloric t* After

having cited some of my experiments on calorific transmis-

sion, these ingenious philosophers endeavoured to explain
them by hypotheses which in my opinion can no longer be

sustained in the present state of science. I wish to direct

inquiry to a subject which by its intimate connexion with the

fundamental properties of one of the principal agents of nature,

appears to me worthy to engage our attention.

For a long time the immediate transmission of terrestrial

radiant heat by transparent substances, both solid and liquid,
has been denied ; and the opinion has become prevalent that

we see in experiments of this kind only an effect of the heat

absorbed by the body submitted to the calorific radiation.

Hence, from the first researches which I undertook upon the

immediate transmission of heat, I have endeavoured to render

my observations entirely independent of the heating effect

proper to the diaphanous plate submitted to experiment ; and
I succeeded in this by a very simple arrangement, which con-
sists in diminishing as much as possible, in the first instance,
the heating effect of the plate, by placing it at a consider-

able distance from the source, and then in rendering its action

upon the thermoscope wholly insensible^ by removing the in-

strument to the requisite distance from the plate itself. But in

order to experiment under these circumstances, it is clearly ne-

cessary to employ an extremely delicate thermoscope, such as

well-constructed thermomultipliers otherwise, the feeble rays
of heat, direct or transmitted, which arrive from the distance

at which the instrument is fixed, would produce no percep-
tible effect. Further, when any one wishes to make experi-
ments on the transmission of caloric, he may always assure
himself that the condition above mentioned is fulfilled. For
that I have given four different proofs : the following is the one
which is inserted in the Report on Radiant Heat made by
M. Biot to the Academie des Sciences ; it will soon be seen

why I have preferred this proof to the others.

Let us suppose the source of heat, the body, and the ther-

momultiplier in the proper positions. The plate of the dia-

* Communicated by the Author, through Michael Faraday, Esq.,D.C.L.,
F.R.S.

t Abstracts of these communications have been .given in pp. 296-298 of
our present volume.—Edit.
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thermal substance employed will then be applied against the

central opening of the metallic screen: it will immediately
transmit a certain quantity of radiant heat, which will pe-
netrate into the cylindrical covering of the pile placed at

a distance behind the screen, and directed upon the prolon-

gation of the line drawn from the source to the centre of the

opening: the indicating needle of the galvanometer con-

nected with the thermoelectric pile will be set in motion, and
will take a greater or a less deviation according to the dia-

thermaneity (diathermaneite) of the substance of which the

plate consists. After having noted this arc of deviation, let

the pile be removed by degrees from the direction of the im-

mediately transmitted calorific rays, taking care always to hold

the opening of its covering turned toward the plate, the di-

stance of which from the pile ought not to vary. We shall

then seethe deviation of the galvanometer diminish gradually,
and be reduced exactly to zero, when the covering of the pile

shall have entirely left the conical space occupied by the pencil
of emergent heat ; which supplies the most complete proof that

the heating effect due to the plate itself does not exercise the

least perceptible influence on the actual conditions of the

apparatus.
To render the force of this demonstration still greater,

we may bring the pile several centimetres toward the plate,

while we remove it from the immediate direction of the rays.
We may also turn the plate upon its vertical axis, and place
it opposite the opening of the instrument removed from the

calorific cone, without the least deviation being manifested by
the galvanometer in either the one case or the other.

It is thus decisively proved by this experiment, that the

heat from the source traverses the plate, preserving its radiant

form ; that the calorific rays are propagated beyond the plate
in their original direction only (dans le scul sens de leur direc-

tion primitive) ;
and that all the effect produced, in the case in

which the axis of the pile is in front of the central opening of

the screen, is attributable to the action of the radiant heat

transmitted immediately by the plate. This mode of demon-
stration being independent of the nature of the rays, is equally

applicable to dark or luminous radiant heat.

Now Mr. Hudson, in removing his thermo-electric pile out

of the direction of the calorific rays emitted by a vessel full of

hot water, finds that the needle of the galvanometer remains

at zero when the opening of the screen is free ; but he still

observes a very sensible deviation in the case in which the

opening is closed with the diaphanous plate. What must we
conclude? Evidentlv, that the circumstances under which
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Mr. Hudson experimented were by no means favourable for

studying the immediate transmission of radiant caloric through
solid bodies; and yet that philosopher ciles his results as facts

tending to prove that there is no immediate passage of simple
heat through that class of bodies. His induction, although

presented under a doubtful form, does not appear to me per-
missible.

Mr. Powell performed in 1825 a very beautiful experiment

upon radiant caloric •
; it consists in proving that the ratio of

calorific absorption of a white surface to that of a black one

is not the same for the rays proceeding directly from the

source, and for the rays transmitted by a plate of glass. The
sources of heat employed by Mr. Powell were an Argand
lamp and iron heated to a bright red. I have had occasion

more recently to verify this fact, which holds good not only
with the glass, but with all diathermal substances, rock-salt

excepted. In order to explain this phasnomenon, as well as

the old experiments of calorific transmission, Mr. Powell ad-

mitted that flame and incandescent metals radiate two kinds

of heat, the luminous and the obscure, the first of which alone

is capable of traversing the glass, whilst the second is entirely

absorbed by that substance. He even now thinks that the

entire series of my experiments may be explained on this

supposition, which he without doubt has modified, in conced-

ing that the interception by solid bodies in general is not a

distinctive character of the non-luminous heat, since, in cer-

tain cases, it traverses these bodies with the same ease as the

most luminous heat. If Mr. Powell alludes to experiments

analogous to his own, that is to say, the series of observations

which have been made with the pile having one of its faces

whitened and the other blacked, I am of his opinion ; but I

differ from him totally if he admits that the hypothesis of two
heats suffices to explain all the facts relative to the transmis-

sion. I will limit myself to citing some results which appear
to me decisive. If we expose a common plate of glass of one or

two millimetres in thickness to the calorific rays of Locatelli's

lamp emerging from a black opake glass, then to the imme-
diate radiation of a plate of copper heated to 400° [Cent.?],
and finally to the heat emitted from a vessel full of boiling

water, we find that its transmission is T
7
G^ to y

8^ of the inci-

dent heat in the first case, y
1^ to y

1^ in the second, and in

the third. Now here the three radiations consist exclusively

of non-luminous heat ; and yet their transmissibility across the

same plate is so different, that nearly all the incident rays

[* See Phil. Trans. 1825? or Phil. Mag., First Series, vol. lxv. p. 437 ei

seq—Edit.]



478 Mr. Jerrnrd on the Transformation of Equations.

of the heat emitted by the lamp pass immediately, while
those of the heat emitted by the boiling water are completely
absorbed. It is scarcely necessary to add that we should
have other transmissions if we took calorific sources of dif-

ferent temperatures from those I have just cited. There are,

then, several kinds of dark heat, as there undoubtedly exist

several kinds also of calorific rays in the heat which ordi-

narily accompanies light.

Paris, Nov. 15, 1835. Macedoine Mellon i.

LXIV. On the Transformation of Equations, By G. B.

Jeruaiid, A.B.

[Continued from page 203.]

TN order to reduce the general equation of the mth degree

xm + A#m- 1 + B.rw-2
... + J^-"" 1 + K^-"... + V = 0,

to the form

y
m + K'y»-

n
... -f V = 0,

in which A' = 0, B' = 0, ... J' = 0,

I saw that it would be necessary when j/=P+Q.r+R.r*
... + ~Lx\ to satisfy (it— 1) equations, which relatively to

P, Q, R, ... L were of 1,2, 3, ... (n— 1) dimensions, and
which in the notation of the Researches* would be expressed

by /. (OP+ 1Q+ 2R... + XL) = 0,

/.(OP+ I Q + 2 R ... + A L2
)
= 0,

/. (OP + 1Q + 2R... + xLs
)
= 0.

/. (OP+ 1Q+ 2R... + xL)»-
1 = o.

No general method had as yet been discovered by mathema-
ticians for determining P, Q, R,... without the aid of an

equation of 1 , 2, 3,... (»— 1) dimensions, when the idea oc-

curred to me, that if, availing myself of the indefinite extent

of the series for y, I could detach some of the unknown

quantities P, Q, R,... from the rest so as to form a succes-

sion of groups, I might possibly be enabled to effect the de-

termination of these quantities by means of equations of

1,2,3,... (n
—

1) dimensions only. But here a great diffi-

culty presented itself. For the purpose of detaching an un-

known quantity A from a function of n dimensions relatively

* See Jerrard's Mathematical Researches, p. 41.
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to A, and the other quantities which were considered as un-

known

ka* + ka*-1 + k^-2
... + k,

it was necessary not only to make
1 2

K = 0, K a 0, ... K = 0,

where, as is expressed by the indices 1, 2, ... n9 the unknown

quantities rose to the 1st, 2nd, ... nth degrees respectively,
but also to make

o

K = 0,

into which none of these quantities, however numerous they

might be, would ever enter. By means of previous transfor-

mations I could in a few instances succeed in finding as many
equations

K' = 0, K" = 0, ...

as there were quantities to be detached. But when the num-
ber of these was increased beyond a certain very narrow

limit, it became a problem of greater difficulty to effect the

preparatory transformation than to solve the problem with

which I had set out. At length by means of a coalition of

certain of the unknown quantities A'9
An

, A n,
9 ...l succeeded in

forming a development all the coefficients of which should

contain unknown quantities. And from this time I had no
further difficulty in arriving at the remarkable theorem an-

nounced at the end of the third part of the Researches,
that any number- of general algebraic functions which are of
n'9

n"9 n'
n
... dimensions relatively to an assignable number of

unknown quantities contained in them9 can be made simulta-

neously equal to zero, by means qfequations of ... 9 n'
9 ...9 n

n
9 ...,

w'
w
... dimensions*.

I was thus enabled to perceive that the general equation of

the mth degree might be reduced to the form y
m + K'y

m~n
...

+ V' = 0, without the aid of an equation of more than

(n— 1) dimensions. I found too that when m9 A, B, C, ... V

were indeterminatef, neither would the expression
— occur

* A demonstration of this theorem, very nearly according with that

which had suggested itself to my own mind, has lately been sent in a
letter to my brother Dr. Jerrard, by V. F. Hovenden, Esq., late Fellow of

Trinity College, Cambridge.
In the Supplement to Part III. of the Mathematical Researches, I

speak of reducing the general equation of the fifth degree to De Moivre*s

form. But the problem which I perceived to be solved when the non-
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among the quantities P, Q, R, ..., nor the series for y become
a multiple of the primitive equation xm+ A xm- l + Bi™"2

.*.

+ V = 0.

[To be continued.]

LXV. Proceedings ofLearned Societies.

OFFICIAL REPORT OF THE PROCEEDINGS OF THE BRITISH AS-

SOCIATION FOR THE ADVANCEMENT OF SCIENCE, AT THE
DUBLIN MEETING, AUGUST 1835.

Communicated by the Council and Secretaries.

[Continued from p. 411.]

Notices and Abstracts of Miscellaneous Communications to the Sections,
continued.

M
GEOLOGY AND GEOGRAPHY.

On the Geological Map of Ireland. By R. J. Griffith.

R.Griffith presented his Geological Map of Ireland, the result

ofmany years' research and labour, assisted in part by the publi-
cations ofWeaver, Conybeare, Buckland, and Berger. Mr. Griffith, in

pointing out the inaccuracies of existing maps of Ireland, dwelt on
the advantages which will be derived from the publication ofthe Ord-
nance maps of Ireland, four counties of which have now appeared.
At present great difficulties attend the allocation of geological phe-
nomena, which are frequently misplaced in relation to each other,

from the necessity of following the defects of the old maps. Mr. Grif-

fith, as an example, stated that in Arrowsmith's map, Benwee Head
is placed twenty miles north of the parallel of Sligo, though it

is actually due west of that town. The remarkable position of

the mountain masses was first pointed out. They occur on the

margin of the island, and inclose the great central limestone plain ;

an arrangement which shortens the courses of the rivers, rising as

they do in the higher grounds, and rapidly descending to the sea.

The Shannon is an exception, having a course of 140 miles ; but it

also is affected by the peculiarity alluded to, its stream falling eighty
feet in the first twenty miles of its course, and only eighty feet more
in the remaining 120. On the great plain which occupies the centre

of the island numerous beds of gravel occur, called Escars, which

though constant in direction when considered in reference to small

spaces, are variable when the comparison extends over greater
limits. Mr. Griffith considers the great bogs as due to these accu-

mulations of gravel, which, by damming in the water, facilitate the

growth of Sphagnum palustre. Under the bogs are deep deposits of

marl, underlaid by clay and gravel, which further support the idea

of ancient lakes. The marl was stated to be in one instance forty feet

occurrence of the expression
- was taken into consideration was this, to

reduce the general equation of the mlh degree to a form which would coincide

with Be Moivre's, if m = 5.
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thick. Mr. Griffith, confining himself on this occasion to the sedi-

mentary rocks, commenced his illustrations by those of a more

crystalline character, such as gneiss, mica slate, &c. ; and stated

that he considered the great groups of Ireland as corresponding to

those of Scotland, particularly the Northern to the Grampians, and
the Mourne to the Dumfriesshire mountains. The general direc-

tion of stratification is N.E. and S.W., though in Tyrone it is more

nearly N. and S., being referred to a local axis ; and in the south

nearly E. and W. The beds of primary limestone, associated with
the primary schists, are not continuous, though they occur in lines :

when intersected by trap dykes, they become dolomitic. The quartz
rock, which is also associated with these schists, is sometimes very
remarkable. At Dunmore Head it has the structure of orbicular

granite, or of some varieties of trap, for which it is often mistaken.

Mica slate is unequally distributed : it is abundant in the north and

west, less general in the south, and deficient in the Mourne or Down
district. Mica also, as a mineral, is not general, being in the Mourne
mountains often replaced by hornblende. Proceeding to the trans-

ition schists, Mr. Griffith stated his conviction that they would re-

quire subdivision, whenever materials had been collected for the

purpose, in the same manner as those of Wales had been divided by
Mr. Murchison. For example, in the older schists, neither conglo-
merates nor organic remains are found. In the newer greywackes,
the slates alternate with sandstone; and again, in the still newer

strata, limestone, containing fossils, alternates with the upper por-
tion of the schists. The old red sandstone is also considered by
Mr. Griffith divisible into two or three subsections, the upper alter-

nating with the mountain limestone. Mr. Griffith then described the

several coal-fields of Ireland, pointing out the distinction between
those of the north and south, bituminous coal being confined to the

northern collieries. The more recent sedimentary rocks were then

briefly described, more especially the new red sandstone, which un-

derlies the lias and chalk on the S. and E. of Antrim, and is also

found in Monaghan, and may be traced thence through Tyrone and

Derry to Lough Foyle, and round Lough Foyle to Donegal.

Having previously described the sedimentary, he now entered on a

description of the crystalline rocks considered as rocks of intrusion.

In the Wicklow range, extending to Brandon, the granite contains no

hornblende, and, as previously noticed by Mr. Weaver, occurs some-
times as beds in mica slate. In the Mourne or Down range, the gra-
nite contains hornblende, which frequently predominates over the

mica. In Wicklow, mica slate, passing into gneiss and clay slate,

abuts without disturbance against the granite. In Down mica slate is

wanting, and the other schistose rocks are frequently disturbed. In

western Donegal mica slate and quartz rock are abundant, the

quartz rock being developed to a great extent ; and in Galway also,

associated with mica slate, quartz rock is extensively diffused. In
both these counties granite occurs, and the crystalline stratified-

rocks are referred to as affording distinctive characteristics of its

several localities. The phaenomena usually exhibited by granite
Third Series. Vol. 7. No. 42. Dec. 1835. 3 Q
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veins are frequently observable, such as their passage through the

adjacent schists, detached portions of which are often enveloped
in their substance, and the change they effect in their structure.

Mr. Griffith next described the older and newer trap districts, men-

tioning many interesting particulars connected with them, such as the

capping of quartz rock by greenstone, the concentric arrangement
of the beds of greenstone in Donegal, and the occurrence of quartz
rock between two beds of greenstone, the quartz being columnar,
the trap, above and below it, not. In Slieve Gullin greenstone and

granite were stated to be actually mixed together, whilst in Carling-
ford the contact of the sienite (or greenstone) with the granite is

concealed by debris. After noticing briefly the ochre beds which
so often separate the beds of basalt, and expressing his belief that

the trachytic porphyry of Sandy Brae in Antrim was nothing more
than this ochre indurated by heat, Mr. Griffith adduced the fact of

beds of sienite traversing the cliffs of Murloch Bay, and containing
detached portions of chalk, as proof that the sienite was posterior
in appearance to the chalk ; and gave it as his opinion that all the

crystalline rocks had been fused, and in most cases projected from
beneath through the sedimentary rocks, the appearance of regular
strata being due to their projection in a direction parallel to the

strike of the beds.

Mr. Griffith stated the existence of an extensive marl deposit in

Wexford, some of the shells of which appeared to correspond with

those of the crag.

On a small isolated Patch of Granite which occurs in the Cotmty of
Cavan. By Lieutenant Stotherd.

The superficial extent of this granite is about seven square miles,

and it is separated from the nearest group of primitive rocks, that of

the Mourne mountains, by the grauwacke or transition schists. This

small district is entirely surrounded by transition and secondary
rocks, and exhibits all those changes in the structure of the sedimen-

tary rocks which are usually observed on their approach to, or con-

tact with, rocks of a decidedly igneous origin, the schists becoming
indurated and often changed to quartz rock. The appearance of

primary rocks so far removed from any of the greater masses is

extremely important in geological speculation, and assists in this

instance in explaining the broken and detached character of the

schistose hills, and the induration of many of their strata, since it is

probable that the granite is at no great distance from the surface

in the whole space between the Cavan primary rocks and the

Mourne mountains, of which they may be considered an extension.

Copies of a map of the geology of the environs of Dublin, accom-

?anied
by a memoir, were presented to the Section by Dr. Scouler,

'rofessor of Geology to the Royal Dublin Society.
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On Eleven Trap Dykes in the Counties of Mayo and Sligo, run-

ning East and West for great distances. By Archdeacon Ver-
schoyle. (Printed in Proceedings of Geological Society.)

On certain Fossil Polyparia found in Alluvial Deposits in tlie vi-

cinity of Limestone Hills. By Dr. Jacob.

The specimens were Lit/iodendra, of the species usual in the car-

boniferous limestone of England, the coralline lamellae being replaced

by silica, and the limestone partially removed by water containing
carbonic acid. Similar cases are frequent in the North of England :

the circumstances under which they occur appear to Dr. Jacob to

deserve special inquiry.

On the Silurian and Cambrian Systems, exhibiting the order in

which the older Sedimentary Strata succeed each other in England
and Wales. By Professor Sedgwick and R. I. Murchison,
V.P.G.S.

Mr. Murchison described a great group of fossiliferous deposits
which rises out from beneath the old red sandstone. To these rocks,

which he has termed in descending order the Ludlow, Wenlock, Ca-

radoc, and Llandeilo formations, (each distinguished by peculiar or-

ganic remains, and frequently by subordinate limestones,) it was
found essential to assign a comprehensive term, since they consti-

tute one natural system interpolated between the old red sandstone

and the slaty rocks of Wales. He observed that it was well known
to all practical geologists, that in consequence of the recent ad-

vances of the science, it was absolutely imperative that the term
"
transition", under which such rocks would formerly have been de-

scribed, should now be abandoned, since it had been so used, both

by Continental and English writers, as to embrace the whole car-

boniferous series, from which the system under review was not only

separated by the vast formation of the old red sandstone, but was

specially to be distinguished by its fossil contents. Urged, therefore,

by many geologists to propound an entirely new name for the class

of rocks which had engaged his attention during the last five years,
Mr. Murchison recently suggested (SeeLond. and Edinb. Phil. Mag.,

July 1835, pres. vol. p. 4-8.) that the group should be termed the
" Silurian System" the name being derived from the ancient British

people, the Silures, who under Caractacus made so noble a stand

against the Romans, and within whose territory the rocks under con-

sideration are fully displayed. Mr. Murchison then pointed out, that

wherever the limestones and typical characters of particular forma-

tions were absent or obscure, it was always practicable, over a re-

gion of 120 miles in length, extending from the neighbourhood of

the Wrekin and Caradoc hills, in Shropshire, to the west coast of

Pembrokeshire, to separate the groups into two parts, the " Lud-
low" and " Wenlock" formations, forming the "Upper Silurian"

the " Caradoc" and " Llandeilo" the " Lower Silurian rocks". He
further remarked, that in South Wales he had traced many distinct

3Q2
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passages from the lowest member of the " Silurian system" into the

underlying slaty rocks, now named by Professor Sedgwick the
"
Upper Cambrian?
This communication was illustrated by Ordnance Maps extending

over large parts of eleven counties, coloured in the field by Mr.
Murchison.

Professor Sedgwick commenced by pointing out the imperfection
of the sections exhibited in the North of England, and some por-
tions of North Wales, in consequence of the entire want of conti-

nuity between the carboniferous series and the inferior schistose

groups. Some of the latter are fossiliferous both in Denbigh-
shire and Westmorland ; but in the interrupted sections of those

counties it is impossible to tell how many terms are wanting to com-

plete the series to the old red sandstone and carboniferous lime-

stone. In the country described by Mr. Murchison these difficulties

do not exist, and his sections have filled up a wide chasm in the

succession of British deposits. Professor Sedgwick then described
in descending order the groups of slate rocks, as they are seen in

Wales and Cumberland. To the highest he gave the name of Upper
Cambrian group. It occupies the greatest part of the chain of the

Berwyns, where it is connected with the Llandeilo flags of the Silu-

rian system, and is thence expanded through a considerable portion
of South Wales. In one part of its course it is based on beds of lime-

stone and calcareous slate ; but on the whole, it contains much less

calcareous matter than the Silurian system, and has fewer organic re-

mains. Beds of good roofing-slate occur, and a perfect slaty cleav-

age is often observed in it transverse to the stratification ; but other

parts of it are of a coarse mechanical texture. To the next inferior

group he gave the name of Middle Cambrian. It composes all the

higher mountains of Caernarvonshire and Merionethshire, and
abounds in fine roofing-slate> alternating with, and apparently pass-

ing into, irregularly interstratified masses of porphyry. Some por-
tions of it are coarse and mechanical, and it contains (for example,
at the top of Snowdon,) a few organic remains, and a few examples
of highly calcareous slates, but no continuous beds of limestone.

The same group, with the same mineral structure, and in the same

position, but without organic remains, is greatly developed in Cum-
berland. The Lower Cambrian group occupies the S. W. coast of

Caernarvonshire, and a considerable portion of Anglesea : it consists

chiefly of chlorite schist, passing here and there into mica schist and

slaty quartz rock, and contains subordinate masses of serpentine and
white granular limestone. It contains no organic remains. Beneath
the Middle Cambrian system (above described) there occurs in

Cumberland (for example, Skiddaw Forest,) a great formation of

dark glossy clayslate, without calcareous matter, and without organic
remains. It passes in descending order into chiastolite slate, mica

slate, hornblende slate, gneiss, &c, which rest immediately on gra-
nite. Whether the Lower Cambrian was to be placed on the exact

parallel of these masses in Skiddaw Forest, the Professor did not de-

termine.
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Professor Sedgwick explained the mode of connecting Mr. Mur-
chison's researches with his own, so as to form one general system.
He pointed out also the limit, as at present known, of fossils, none

having been hitherto discovered in the Lower Cambrian schists, and

remarked in reviewing the general phenomena, that geological epochs
were not effected by shocks, but, like everything in nature, were

under the dominion of the usual laws of causation.

Notices of the Geology of Spain. By Dr. Traill.

The author gave a sketch of the results of his personal researches

in the geology of Spain, restricting himself, however, to a few only
of the more striking peculiarities. He stated that it was an error to

suppose all the mountain chains of Spain branches of the Pyrenees,
from which they are in many cases completely separated. The va-

riety of climate, and circumstances produced by the union of these

mountains with the elevated table lands of New Castile, which is two

thousand feet, and of Arragon, which is two thousand five hundred

feet above the sea, had very peculiar eifects on the flora of the coun-

try. Dr. Traill pointed out the identity of character which existed be-

tween the granites and schists of Spain and England, and proceeded
to the newer strata ; described the brine springs and salt lakes of

Andalusia, and the deposit of salt which forms part of the base of

the plain of Grenada. He also showed that lias and true chalk, with

layers of flint, occur in the South of Spain, and confirmed the state-

ments by Colonel Silvertop, of the tertiary deposits of Spain. Dr.

Traill further observed, that bones are found in the fissures of other

hills in Spain besides that of Gibraltar.

On certain Disturbances in the Coal Strata of Yorkshire having a
remarkable Relation to existing Valleys ; illustrated by a Map and
Sections. By Henry Hartop.

M. Agassiz presented the fourth and fifth livraisons of his

work on Fossil Fishes, and stated, that by the great addition of 300

species which had been obtained from the cabinets of these countries,

the total number had been raised to about 900. He then advanced

some general views on the conclusions to be drawn from the geolo-

gical distribution of fishes, and explained the precision in determining

epochs which their higher state of organization and consequent

susceptibility to external influences afforded. The fishes of the car-

boniferous period were different from those of the lias ; the fishes of

the lias different from those of the oolite ; and those of the oolite

from the fishes of the chalk : and as it must be presumed that fishes

living together so coexist from the necessity of their organization,
and its adaptation to attendant circumstances, it must also be pre-
sumed that their disappearance was the result of a change in the

conditions of the earth's surface. In estimating the effects of such

changes, it is necessary, M. Agassiz observed, to distinguish between

generaf phenomena affecting, as it were, the laws of nature, and
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those of a mere local character, such as volcanic eruptions. The
local phaenomena may indeed have been similar to those of the pre-
sent time, but the elevations of mountain chains are evidences of a

more general class of phaenomena, which have affected organic life,

constituting thereby the various zoological epochs which may be

traced in the earth's strata. It was in such periods of violence and

change that the beds of any one system were deposited, the animals

coexisting at the time being, according to the more or less suscep-
tible nature of their organization, more or less completely annihi*

lated ; and it was in the tranquillity which followed, that new beings
were formed, and lived to tenant in like manner the strata of another

system, which should result from another epoch of disturbance.

M. Agassiz produced, as an example of sudden destruction, a draw-

ing of fossil fishes crowded together in a very confused manner,
such as could only have arisen from an instantaneous catastrophe,

arresting them, as it were, in a moment.
M. Agassiz then, at the request of Professor Sedgwick, explained

those characters, such as the position of the fins, the arrangement
and size of the scales, &c, by which the fishes of different geological
eras may be distinguished, referring especially to those of the old

and new red sandstones.

1. On British Fossil Astacidae, their Zoological and Geological
Relations. 2. On British Belemnites. By John Phillips,

JF.R.S., G.S., Professor of Geology in King's College, London.

(The leading results of these two communications, which form

part of a general investigation of British organic fossils, undertaken
at the request of the Association, will be given in the next volume
of Transactions.)

Notice of a newly discovered Tertiary Deposit on the Coast of
Yorkshire. By John Phillips, JF.R.S., Sfc.

Two hundred yards north of the harbour of Bridlington, near the

situation where Professor Sedgwick and the author and other ob-

servers had suspected and lookedfor tertiary beds, a wasting of the

low cliff had disclosed to a small extent layers of greensand and

clay, both, but especially the former, containing shells, &c. Diluvial

clay and pebbles cover and partially confuse this deposit. Of 55

species of fossils from these beds, which are in Mr. Bean's cabinet

at Scarborough, a very small number (four) belongs to the crag, a

very small number (five or six) to recent species, and the greater

proportion is extinct. On comparison of the facts known concern-

ing this deposit, the crag, the Touraine beds, and certain other fo-

reign tertiaries, Professor Phillips founded an argument concerning
the limits of error in the application of Mr. Lyell's test of the age
of tertiary formations by the numerical relations of the species of

fossils which they contain to recent forms. It appeared to Pro-

fessor Phillips that these limits were wide, and that a method of

such power and value must not be applied without great caution.
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A letter from Charles Lyell, F.R.S., Pres. G.S. to Professor

Sedgwick, on the fossil shells of the Suffolk Crag, considered in

two divisions, according to the views of Mr. Charlesworth*, was
read to the meeting.

Account of Fossil Trees in the attitude of growth in the Coal Mea-
sures near Glasgow. By James Smith, F.R.S.> of Jordan
Hill.

The trees in question were discovered at Balgray Quarry, imme-

diately adjoining the aqueduct over the Kelvin, about three miles to

the north of the city of Glasgow.
The quarry abounds in the usual coal plants, laid horizontally ;

in one part of it a number of trees were found standing in an up-

right position, throwing their roots out in all directions, to all ap-

pearance in the attitude in which they grew, without fracture or
disturbance. They rest upon, and are imbedded in, strata of sand-

stone, which are horizontal, or nearly so. The stems terminate about
two feet above the roots, the superincumbent bed of stone passing
over them as if they had been cut off. They are about two feet

and a half in diameter, and are placed as near each other as trees

of the same size could grow. No internal structure was observed,
but from the ramification of the roots and of fragments of branches
found near them, and the external appearance of the bark, which is

channeled or furrowed, the author presumes that they were dicoty-
ledonous.

On certain Fossil Plants from the opposite Shores of t/ie Bristol

Channel. By the Rev. David Williams, F.G.S.
These fossils were collected by the author in Devonshire and Pem-

brokeshire, from shales alternating with anthracitic coal (culm) ;

and he states that, after a careful examination, he was led to con-

clude positively that the strata of the true localities belong to very
different geological aeras, that of Devon extending from Bideford to

South Molton, being a true ' transition' coal, imbedded in ' transi-

tion' schists, and that of Pembrokeshire and Caermarthenshire be-

longing to the coal-measures above the mountain limestone. On the

similarity of these plants found in formations of such different age,
the author founds objections to the hypothesis of secular refrigera-
tion ; and the speculation that the atmosphere in early geological

periods was charged with a greater quantity of carbonic acid gas ;

and proposes the case as at least an exception to the law, that strata

may be identified by their imbedded organic remains.

On the Survey of the Mersey and the Dee. By Captain Henry
Mangles Denham, R. iV., Resident Marine Surveyor of the Port

of Liverpool.
Captain Denham exhibited his trigonometrical survey of the

Mersey and Dee, including the extensive sand-banks and channels
of Liverpool bay, which, being delineated on the scale of four inches

* See our present volume, p. 81 et ieq., p. 353—354, and also
p. 464,

et seq. of our present number.— Edit.
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to the mile, afforded a detailed development of the submarine undu-

lation, illustrative of his remarks on the action of the tidal stream in

connexion with those differently shaped estuaries. The self-choking
effects of the Dee, with its expansive mouth and gradual contraction,

resembling a lateral section of a cone, were contrasted with the

scouring effects of the Mersey, its contracted mouth and attenuated

throat resembling a lateral section of a bottle with its neck pointed
seaward. To this figure of the estuary of the Mersey, Capt. Den-
ham ascribed the impetus of its expansive back-water, which has re-

cently forced a channel of half a mile wide, and two miles long, and
twelve and thirty feet below the low-water level, through sands,

situated eight miles outside its coast-line confines, at a tangent to its

regular course. Thus a most valuable and unexpected channel has

been produced for navigation, and a compensating escape provided
for its waters at a time when an injurious deposit was taking place
across its usual path, where the efforts of the ebb become evanescent.

The position was ascertained by Captain Denham to be fourteen miles

below the docks, or tidal straits, where the first impulse amounts, (and
continues so five hours out of six) to five miles per hour on spring-
tides. The form of this channel corresponds to the contour of in-

cidence and reflection throughout its whole course, and indicates the

exhaustion of the velocity of the water by expansion in the propor-
tion of 14- to 25. It proves also the certain power of the Mersey to

command a navigable avenue to the ocean, so long as its guardians

preserve the high-water boundaries from artificial contraction.

In the course of his professional duties, Capt. Denham proposes
to himself a further investigation of the proportions of silt, &c. held

in suspension and gradually deposited, as well as a determination of

certain peculiarities in the vertical range of the tides with reference

to atmospheric elasticity. He has already, by the liberal arrange-
ments of the dock-trustees, been enabled to connect a series of ob-

servations, even tofive-minute grades, during the twenty-four hours.

From these, by extensive tabulary interpolations, the half-hourly rise

and fall upon every stage of the moon was determined, and the ma-

riner enabled at a glance to know what water existed in excess of

his chart, and hence when certain subsidiary channels were passable,
or the several banks might be crossed. He had thus ascertained

the tidal establishment, or the time of high-water upon full and

change of the moon, and determined another constant proportion as

a standard—for graduating future tide-gauge operations, for testing

soundings hereafter, for fixing a point of departure for engineers
when levelling eminences, canals, railroads, &c,—viz. the oscillating

point, or mean centre which every six hours is common to neaps
and springs, and quoted by seamen generally as the half-tide

mark. Capt. Denham is not as yet prepared to state whether

some small constant difference might not be found as to the instant

of the half-elapsed time of spring-tide, high and low water, and that

of neaps, producing the actual half-range of tide to inches ;
but so

satisfied is he of a closer approximation than is generally allowed,

that, though he would never propose to adjust soundings to that
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half-tide level, because the mariner would have to make variable

allowances to ascertain the least water he was to expect in the

channel before him, yet he would suggest for scientific and frequent

practical references' the desirability of engraving on some rocky
spot of every harbour, and sheltered portions of coast, the well-de-

fined half-tide level, dated ; for, on the assumption that such a
level is (no matter what the whole amount of rise and fall differs),
in the same latitude, equidistant from the earth's centre, then we
have a standard of obvious importance to science. By reference to

this constant level those discrepancies may be adjusted which attend

engineering operations, designed to cooperate on opposite sides of an

isthmus, where the vertical range differs, and either high or low
water level separately be started from, instead of the mean centre

of each range, i.e. half-tide level.

The Rev. Wm. Whewell made the following remarks for the

purpose of exemplifying the application of physical science to geo-

logical researches.

1. The permanence of the level of mean water, which Capt.
Denham has recently proved by trial at Liverpool, suggests the

proper mode of making such observations on the permanence of

the relative level of land and sea, as were formerly recommended

by the Association. In tidal seas the level of the ocean must,
for such a purpose, be estimated with reference, not to the height
of high or of low water, which is variable on many accounts, but

to the height of mean water. This mean water is to be obtained

by taking at least two high waters and the intervening low water,
or two low waters and the intervening high water. A very few tides

will give a near approximation to the true mean level ; but the

more there are taken, the more accuracy will be obtained. This

mean level must, of course, for the purposes now spoken of, be re-

ferred to some durable mark in the solid ground. 2. The pheno-
mena of terrestrial magnetism, being apparently connected with the

internal constitution of the earth, are of interest to the geologist.

According to the most recent researches of Hansteen the earth has

four magnetic poles, all of them revolving in the neighbourhood of

the geographical poles ; and the periods of these revolutions are re-

spectively about 4600, 1740, 1306, and 860 years. These times,

though long as historical periods, are short compared with many of

those cycles of which geological researches and astronomical calcu-

lations prove the existence ; and it is impossible not to feel a great

curiosity respecting the nature of the subterraneous changes which
take place in such periods. It concerns the geologist therefore, no less

than the physical philosopher, to further the progress of our know-

ledge of terrestrial magnetism. 3. The heat of the interior parts of

the earth has always been treated of by those who have established

the theory of heat upon mathematical principles. They have
hitherto considered it as proved, upon such principles, that the in-

crease of temperature of the substance of the earth as we descend,

proves the reality of an original heat. But M. Poisson, in his

Third Series. Vol. 7. No. 42. Dec. 1835. 3 R
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T/ieorie de la Chaleur just published, dissents from this opinion, and
is disposed to assign another reason for the higher temperature be-
low the surface. He observes that the cosmical regions in which the
solar system moves have a proper temperature of their own

; that

this temperature may be different in different parts of the universe ;

and that if this be so, the earth would be some time in acquiring
the temperature of the part of space in which it has arrived. This

temperature will be propagated gradually from the surface to the
interior parts. And hence, if the solar system moves out of a hotter

into a colder region of space, the part of the earth below the surface
will exhibit traces of that higher temperature which it had before

acquired. And this would by no means imply that the increase of

temperature goes on all the way to the centre. Though these opi-
nions may not gain the assent of geologists, it may be proper that

they should be aware that such have been promulgated.

On the Geographical Position of Cape Farewell. By Dr. West.

The chief object of the memoir was to show, That Cape Farewell,
so named by Davies in 1585, is not, as stated by Egede, Crantz, and

Giesecke, on the island of Sermesok, but on another island many
miles to the south-east of it ;

—That Staten Hoek is not, as generally
laid down in charts, a promontory on the southernmost extremity of

the main land, nor yet, as stated in the Edinburgh Review (No. 59,)
an inlet, but that it is identical with Cape Farewell, and received its

name, which signifies the States' Promontory, from the Dutch na-

vigators. Dr. West also showed that this fact, though now appa-

rently quite unknown in these countries, was understood and plainly
stated nearly ninety years ago in an English work, Drage's Account
of the Voyage in the California in 1746 and 1747.

The memoir was accompanied by a copy of Graah's Chart of

Greenland, the latest and most correct extant, from which it appeared
that Giesecke, in his account of Greenland in Brewster's Edinburgh
Cyclopaedia, and in his map of that country in the 14th vol. of the

Transactions of the Royal Irish Academy, has placed the island of

Sermesok nearly a degree too much to the south ; that no part of

the main land could possibly be seen from the open sea to the south

of the coast of Greenland ; and that the island most to the south of

the strait Ikareseksoak is the only one on which is a cape answering
to the description given by navigators of Cape Farewell.

Dr. WT
est concluded his memoir by expressing his opinion that

Captain Graah, by his having satisfactorily ascertained that there

was no trace whatever ofa colony on the east coast from its southern-

most extremity to lat. 65° 30', has completely established the correct-

ness of the opinion of Eggers that the (Esterbygd, or eastern settle-

ment, was situated on the south-west coast, in what is now Juliane-

shaab's District; and that it received its name merely from the fact

of its being to the east of the other settlement, the Vesterbygd.
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ZOOLOGY AND BOTANY.

On the Principles of Classification in the Animal Kingdom in ge-

neral, and among the Mammalia in particular. By Professor
Agassiz.

Although the principal groups of animals are impressed with

such characters as to be easily recognised and to admit of little

doubt, yet their order and succession have been determined by no

general principle. This appears from the discrepancy in the posi-
tion assigned to them by the most eminent systematists, each of

whom has assumed arbitrarily some organ or system of organs for

the basis of his arrangement. Professor Agassiz, after adverting to

some German naturalists who alone have sought after a general

principle which should be satisfactory to "
philosophic natural-

ists," passed in review the classes of the animal kingdom, each
of which, he stated, exhibited in an eminent degree the develop-
ment of some one of the animal functions. While Vertebrate ani-

mals (with Man their type) arrive at the greatest perfection in

the organs of the Senses, the Invertebrate offer in the class of

Worms the representative of the system of Nutrition, in Crustacea

of Circulation, in Insects of Respiration, and in Mollusca of Genera-
tion. The Professor next proceeded to demonstrate in what man-
ner each subclass of vertebrate animals derives its peculiar charac-

ter from some one element of the animal ceconomy.
This predominant element is the bony skeleton in Fishes, the mus-

cular structure in Reptiles, the sensibility of the nervous system in

Birds, and the perfection of the senses in Mammalia, which there-

fore reproduced the distinguishing character and constitute the type
of vertebrate animals. He next showed that each of the other sub-

classes of the higher group is represented among the Mammalia

along with its own peculiar type. He explained his reason for the

fourfold division which he had adopted in the subclass, pointing out

the close affinity which connects the Ruminantia, the Pachyder-
mia, the Rodentia, the Edentata, and the herbivorous Marsupialia,

(in none of which is the true canine tooth developed,) which he con-

siders as forming a single group ;
in another he unites those cha-

racterized by the presence of the canine tooth in its proper function

(as an instrument of nutrition, not merely of defence), viz. the

Carnivora and those Marsupialia which partake of their character,

and the Quadrumana. The Cetacea form a group in themselves ;

and Man another. The manner in which these represent the sub-

classes of Vertebrata was exhibited by the comparison of

Cetacea, with Fishes,

Ruminantia, &c. Reptiles,

Carnivora, &c. Birds ;

while Man is the perfection and type of the mammiferous confor-

mation.

Prof. Agassiz thdn applied this principle to illustrate the order

and succession of the groups in Mammalia by a reference to the or-

3R2
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tier in which the fossilized remains of the Vertebrata occur in the

stratified deposits : 1. Fishes, 2. Reptiles, 3. Birds, 4. Mammalia. From
the same consideration results the following arrangement of the re-

presentative groups among these last : 1 . Cetacea, 2. Buminantia,

&c, 3. Camivora, 4. Man, who thus in a twofold aspect becomes
the culminant point of the animal creation.

Observations on the Zoology of the Island of Bathlin, off the North-

ern Coast of Ireland. By James Drummond Marshall,
M.D.

The zoology of Rathlin does not offer any new species in addition

to those hitherto found on the opposite coast of the county Antrim,
and this notice was laid before the Association rather to mark the

habitats of some species than to add anything to what is already
known.
The only Mammalia frequenting the island are, the Norway Rat,

the Common Mouse, the Shrew Mouse, and the Hare. The latter

is but rarely seen, and not being able to procure a specimen, the au-

thor cannot say whether it is the hare of Great Britain or that

lately ascertained to be a species, or rather perhaps a variety, pecu-
liar to Ireland.

In Ornithology, so far as the author could ascertain, there are about

60 species, comprising 32 land and 28 water birds. From the situation

of the island, its precipitous cliffs, and the consequent facilities for

incubation, many species of water birds choose it for a summer re-

sidence. The most common species are the Larus Bissa, Larus

argentatus, Larus Canus, Alca Torda, Fratercula arctica, Uria

Troile, Uria Grylle, Phalacrocorax Carbo, Phalacrocorax cristatus.

Although all the above-mentioned species are plentifully distri-

buted, the Larus Bissa, or Kittiwake, is by far the most numerous ;

every headland round the northern shore of the island was tenanted

by this common though beautiful species. In company with it were

found the Alca Torda, Fratercula arctica, and Uria Troile, all

living in harmony with each other ; the Puffins occupied the earthy

patches which here and there occurred between the basalt and lime-

stone of which the rocks are chiefly composed, while the three for-

mer tenanted every pinnacle and ledge of rock not otherwise oc-

cupied. The Uria Grylle inhabited one of the headlands on the

southern extremity of the island ; but their numbers were by no

means equal to those of the Uria Troile or Area Torda. The my-
riads of fry of different species of fish, particularly the Launce, or

Sand-eel, furnish an ample supply of food to the various sea-fowl

frequenting Rathlin.

The Fishes of this island do not differ from those found on the

northern shores of Ireland. One of the most common species is the

Coal-fish (Gadus carbonarius). This on the Irish coast is called,

in its different stages of growth, Pickoc, Blochan, Glashan, and Grey
Lord, and corresponds, according to Dr. Neill, to the Sillock and
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Piltock of Shetland, the former name being applied to the fry, and
the latter to the fish when a year old.

The Cod-fish is but rarely procured, there being but one cod-bank

(which is called Skirnaw), lying between Rathlin and Isla in Scot-

land.

The Lithe, Ling, Plaice, and Turbot are occasionally caught ; and

during summer the Grey Gurnard and one or two species of Wrasse
are plentiful round the shores.

The Fifteen-spined Stickleback ( Gasterosteus spinachid) has been
found in the pools on the shore, and in the rivulets and ponds the

Short-spined Stickleback ( G. brachycentrus).

Notices of iJie Geographical Range of certain Birds common to va-

rious Parts of the World but principally to India and Europe.
By Lieut-Col. W. U. Sykes, F.B.S. ,

Circaetus brachydactylus, Vieil-

j
Jndia and^^

Aquila chrysaeta India and Europe.
Falco Tinnunculus India and Europe.

Chicquera India and Cape of Good Hope.
,y. f Europe, and only slightly differ-
Circus cyawm

| ing in India.

("India, Java, and Cape of Good
Strix Javanica i Hope. (Very like Strix flam-

L mea of Europe.)
A Swallow hardly distinguishable) j

,.

from H. rustica of Europe ... J

Alcyon Smyrnensis Smyrna and India.

Alcedo rudis Dukhun and Cape ofGood Hope.
Muscipeta (longtailed white andl

gouth Afi.ica and India
chestnut) J

f Europe and North America. A
Collurio Excubitor < species or variety in India very

I slightly different.

Oriolus Gattmla
j Europe,

India, and Cape of Good

melanocephalus India and the Cape.

Cape Thrush (Ixos Caffer) India and the Cape.
Ixos falcatus Dukhun and Philippines.
Lesser Whitethroat

Budytes citreola

Stonechat

Phoznicura Suecica

Emberiza melanocep/iala
hortulana

Common Sparrow
Pastor roseus _

Coracias Indica India and the Cape.

Hoopoe (not of Europe) Cape and India.

> All found in Europe and India.
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Leptosom US afer Cape and Dukhun.

Cucdmfugax I
Eastem Islands D

CentropusPhilippensis J

Cuculus canorus Europe and Dukhun.

Cinnyris aurucaria Cape and Dukhun.
Mahrattensis Philippines and Dukhun.

Columba risoria Senegal, India.

arnas India, China, Europe.
Peafowl Wild in India.

Common Fowl Ditto.x

f China, India, Cape, Arabia, Bar-

Cotumix dactylisonans < bary, Europe. (Not migratory
L in India and the Cape.)

Pterocles exustus Asia Minor, India.

Francolinus spadiceus Madagascar and India.

f Common to India, the Cape, and
Several species of Herons < Europe, or to two of these

L countries.

The Sacred Ibis of Egypt is believed by Col. Sykes to be the

same as the Indian Ibis.

Ibisfalcinellus Europe and India.

Green Sandpiper ...")

Wood Sandpiper ... > Common to Europe and India.

Common Sandpiper J

Totanus Ochropus Hudson's Bay and India.

Common Snipe... 1
India and Europe.

JackSmpe J
r

Rhynchcea Cape and India.

Pelidna Temminckii India and Europe.
Jacana China and India.

Gallinula Java and India.

Porphyris Madagascar and India.

Coot Europe and India.

Cursorius Asiaticus India and Cape.
Golden Plover N. America, Europe, India.

Himantopus melanopterus Java, India, Europe.
Anas strepera

"

Rhynchaspis virescens

Marecafstularis
Querquedula circia . . .

Crecca ...

Fuligula rufina
cristata

.India and Europe.

Sterna Anglica,

'

North coasts of Great Britain and

Dukhun, 100 to 200 miles in-

land, and 1800 feet above the

sea, with similar changes of

plumage from summer to win-

ter.

Besides the instances of identity above quoted from specimens in
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Colonel Sykes's own cabinet, others are mentioned of such close ana-

logy as to render their specific difference extremely dubious. Many
species of birds of different natural groups and habits are thus proved
to have an extensive geographical range, under considerable differ-

ences of mean temperature. Deducting those species, which do
or may be imagined to migrate from one region to another, there

remains abundant evidence, derived from continually resident birds,

that some birds live in India with a mean temp, of 77° to 82°, and
in Britain with a mean temp, of 45° to 50°. Connecting these facts

with the instances of tigers living near the limits of perpetual snow,
and elephants and Indian birds braving our winters, Colonel Sykes
concludes that the power of acclimation possessed by many birds

and other animals is very considerable, and capable of useful appli-
cation to a question of practical importance, viz. the necessity of

employing artificial heat generally in our vivariums, and to the cu-

rious geological problem of the climate of the globe when elephants
and tigers were inhabitants of the northern zones.

[Captain James Ross, in corroboration of these views, stated that

the Stonechat, Whitethroat, and Golden Plover were inhabitants of

Hudson's Bay, and that the Raven also occurs in the Arctic Circle,

without being subject to change of plumage.]

On the Infra- Orbital Cavities in Deers and Antelopes. By
Dr. Jacob.

[This paper having been drawn up in compliance with a recom-
mendation of the Association, will be printed in the next volume
of Transactions.]

On a Mode of preserving Echinodermata. By the Rev. Charles
Mayne.

In the year 1828, being at the sea-side, Mr. Mayne collected many
Echini for examination ; and the house not being large enough to

afford him a separate room, he used chloride of lime to prevent in-

convenience to the family from the smell. He soon perceived that

the Echini steeped in the solution did not lose their spines ; he ac-

cordingly tried to preserve them with all their spines on, and suc-
ceeded completely. He has since tried this process with many
Echini and small star-fish. The preparation should not be so strong
as to act sensibly on the surface of the crust, as in that case he found
that the spines would fall off.

On Pentacrinus Europaeus and a Species of Beroe taken in Dublin

Bay. By R. Ball.

Specimens of these were exhibited to the Meeting. The Beroe
has been examined by Mr. R. Patterson of Belfast, who finds it to

be a new species of the genus Pleurobrachia of Fleming. It has
been also taken in Lame Lough, Antrim.



496 British Associationfor the Advancement of Science.

The Rev. Dr. Drummond stated that, from observations lately
made by him, the Gordius aquaticus seems to be viviparous.

On the Action of Light on Plants. By Professor Daubeny.

Professor Daubeny reported the progress which he has made in

his experiments on this subject since 1833, when he communicated
the results obtained up to that time to the British Association at

Cambridge. At that period he had ascertained that the quantity of
carbonic acid decomposed by a plant was in proportion, not to the

chemical or heating influence of the ray transmitted to it, but to its

illuminating power : he has since found that the functions of ex-

haling moisture by the leaves, and absorbing it by the roots, depend
upon the same law ; with this difference, however, that, provided
some light be present, a body radiating much heat will serve as a
substitute for one transmitting a greater degree of light. Thus, a
solution of ammonio-sulphate of copper, which absorbs and conse-

quently radiates much heat, is nearly as efficient in causing the ex-

halation and absorption of moisture as glass, which transmits the

entire spectrum ; and in proof that this does not depend upon any
peculiar power residing in the violet ray, water obscured by ink, so

as to produce an equally feeble illuminating effect, was found, in

consequence of the heat it radiated, to produce an equal degree of

exhalation. Yet when the plant was covered over by opake bodies

radiating much heat, the amount of moisture exhaled was very in-

considerable.

Professor Daubeny has employed, in his experiments on plants,
the light emitted by balls of lime ignited by the oxy-hydrogen jet,

but could not discover that it exerted any influence on the quantity
of moisture exhaled by them.

Observations on the Structure of Horizontal Branches of Coniferae.

By William Nicol.

In a paper on the structure of recent and fossil Gtonifera, inserted

in Professor Jameson's Philosophical Journal for January 1834, the

author gave an account of a very striking difference he had observed

in the structure of the opposite sides of a piece of the wood of Taxo-
dium disticha. The pith was much nearer one side than the other,

and the narrowest was of a paler colour than the broadest side. The
narrow side showed the usual structure of the true Pines in all the

three principal sections, but the broad side in the transverse sec-

tion possessed a greater degree of solidity than the narrowest side,

and in both the longitudinal sections the vessels were filled with de-

cussating fibres, and the discs were not only more sparingly bestowed

but were also smaller and more obscure than those occurring in the

other side. At the time this wood was examined he did not know
whether it was a portion of a stem or a branch. He has since as-

certained that it was a horizontal branch, and it then became inter-

esting to determine whether the difference of structures was peculiar
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to the piece of wood in question ; whether it occurred in both the

stem and branches of Taxodium disticha ; whether it was peculiar
to that kind of wood ; or whether it was a general feature in the ho-

rizontal branches of other Coniferce.
The first step in the investigation was to procure another branch

of Taxodium disticha. This he did last summer, and marked the

upper side before the branch was cut off. The structure of this

branch agreed in every respect with that of the branch formerly ex-

amined, and the pale-coloured or narrowest side was the uppermost.
The next step was to ascertain whether the stem of Taxodium di-

sticha agreed in structure with the branches. For this purpose the

author requested Mr. James Macnab, of the botanic garden of Edin-

burgh, to bring him from America a portion of a stem. This he
was so kind as to do last winter. The stem was five inches and
three tenths thick in the longest diameter. The pith was nearer one
side than the other by three quarters of an inch. The surface of

the cross section was of a uniform pale colour, with the exception
of a spot surrounding the pith nearly an inch in diameter, of a

slightly darker shade. On examining a number of sections of this

stem, they were all found to agree with coniferous stems in general,
and showed not a trace of the structure occurring in the under side of

the horizontal branches.

Having thus ascertained that in Taxodium disticha the differ-

ence of structure alluded to was peculiar to the horizontal or nearly
horizontal branches, the third step was to determine whether any
other coniferous horizontal branches agreed in structure with

those of Taxodium disticha. With this view Mr. Nicholas lately

procured branches of ten different species of pines, and has found
them all agreeing in structure with those of Taxodium disticha. The

pith is always nearer the upper than the under side. The upper or

pale portions have discs similar to those of the stems, and show no
trace of decussating fibres in the vessels or spaces containing the

discs. The under or darker-coloured portions have fewer, smaller,

and more obscure discs than those contained in the upper part, and
the spaces between the vertical partitions in both the longitudinal
sections have decussating fibres, which, however, are often finer and
more crowded than those in Taxodium disticha.

It may be right to remark, that in coniferous horizontal branches

the pith is always more or less eccentric, and that in some instances

the eccentricity is great. In a branch, for example, of the black

spruce, the cross section, which is somewhat ovate, has a vertical

diameter of three inches and three tenths. The distance of the pith
from the upper side is only half an inch, and from the under side it

is two inches and eight tenths. There are thirty distinct annual layers
in the under side ; but these thirty layers, when crowded into the space
of half an inch in the upper side, are so minute that they can scarcely
be enumerated. This, however, is an extreme case, the pith being
in general less distant from the centre. The branches of some pines,

particularly the larch, are nearly cylindrical, but even in these the

pith is always out of the centre.

Third Series. Vol. 7. No. 42. Dec. 1835. 3 S
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But although the upper and under sides of many, perhaps all, co-

niferous branches, present a different structure, yet such a difference

is not entirely confined to the branches. In some few stems a similar

difference has been seen in the opposite sides. In a stem of Pinus

Cedrtts, for instance, one of the sides was of a pale colour, and had
the usual structure ; the other side was of a darker colour, and had
structure similar to that of the under side of horizontal branches.

Another portion of the same kind of wood, however, was of a uni-

form colour, and had throughout the usual structure. A young
stem of Pinus laricia had a structure similar to that of branches,
and the same was observed in an upright stem of Cupressus semper-
virens.

On the Formation of Wood. By Dr. West.

Dr. West exhibited a specimen of Bog Yew, in which, from the

non-adherence of two successive annual layers, the central portion
of the heartwood, though in close contact with the surround-

ing portion, which constituted the greatest part of the bulk of the

tree, was throughout its whole extent perfectly distinct from it, so

as to present the appearance of a small tree which had grown up
through the centre of a large one, adapting itself completely to its

cavity. He considered this singular phenomenon to be the result of

a severe frost, which had either frozen a very thin layer of albur-

num, so as to destroy its vitality, and thus prevent the next-formed

layer from adhering to it, or else, without absolutely destroying it,

had so affected its exterior surface, as to produce the same result.

He expressed a doubt whether this exactly answered to the lesion

called by the French gelivure ; and produced a drawing, copied from
one by Decandolle, of a section of a juniper tree affected with that

lesion, in which the diseased layer was of comparatively considerable

thickness, whereas in his specimen there was no appearance what-

ever of a diseased layer, however thin, nor any space where such

could have been. He alluded also to another lesion, mentioned by
Duhamel, called roulure, which consisted in the non-adherence of

the annual layers, and so far appeared to have a greater resemblance

to the case under consideration ; but for want of a more detailed

account he did not venture to pronounce whether they were iden-

tical. He next entered into the consideration of how far this case,

and still more that of Decandolle's juniper tree, might be urged
in favour of Duhamel's theory of the formation of wood, and

against those of Decandolle and Du Petit Thouars ;
and remarked

that at all events it clearly proved that the bark can form good
wood, independently of the aid of the alburnum. He further ad-

duced the fact, that the nodules of wood that are found on the trunk

of the beech have always a layer of liber interposed between them
and the alburnum ; and expressed his opinion that this afforded an
additional proof, that the bark has, in general, if not the sole, at least

the predominant influence in the formation of wood. In this speci-
men, the annual layer formed after the occurrence, whatever it was.
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that prevented its adhesion to that of the preceding year, was as

thick and sound as any of those that were near it, though it must

apparently have been formed wholly by the liber.

Notice of a Yewfound in a Bog in Queens County. By Charles
William Hamilton, Honorary Secretary of the Horticultural

Society of Ireland. ( Communicated by Mr. Mackay.)

In this tree Mr. Hamilton was able to count annual rings or layers

indicating a growth of 54>5 years. Yet so compact was the wood, or

so close the layers, that the diameter of the trunk did not exceed a

foot and a half, or its circumference three feet and a half. The

growth had been very slow during the last three centuries, for near

the exterior there were about 100 rings within the space of one

inch.

Many years ago Mr. Mackay measured a yew tree, growing on

the island of Innisfallen on the Lower Lake of Killarney, of nearly
double the dimensions of the one described by Mr. Hamilton, or be-

tween six and seven feet in circumference.

Notice of the Yeto at Mucruss. By Dr. Litton.

Dr. Litton had tried the age of the celebrated yew tree at Mu-
cruss by Decandolle's test, and found that the result nearly agreed
with the tradition. He exhibited a specimen of an oak tree bearing
the impress of letters on the inner concave surface.

Mr. Saunderson noticed a passage in an old Scotch history,
which stated that the northern part of Ireland was so much infested

by yew trees that a great emigration of Irish took place in conse-

quence, who, with their families and cattle, went over to settle them-

selves in Scotland, the yew trees every year destroying their cattle

in Ireland.

On Bog Timber. By the Rev. Archdeacon Vignoles.

The bogs of Westmeath are numerous, covering a considerable

extent of the county. They almost invariably present the same
natural appearance, only some are much more thickly imbedded
with bog timber than others. In some of them there are three

layers of trees to be found ; and alternating with them as many
layers of peat from three to five feet in depth. The trees in each

layer appear to have arrived at maturity, and could not have been

coexistent. The specimen of bark exhibited was taken from a tree

56 feet long; squaring from 2 feet to 18 inches: it lay upon a

heathy bed ; consequently where it fell the surface was heath. It

was charred from top to bottom. With very few exceptions, all the

timber found in the neighbourhood bears the marks of fire. The
roots are rarely found attached to the tree, but likewise bear evident

traces of having been burnt. They are of enormous size,
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Dr. Martin Barry communicated the result of some observations

on the colour of the sky, as seen from the summit of Mont Blanc ;

and expressed his conviction, that, while the depth of this colour

appeared very much increased, as might be expected, from his ele-

vated position, its peculiar tinge of black was in a great measure
due to the contemporaneous reception by the eye of rays from the

snow. He stated that the same effect has been observed by Boussin-

gault in his attempted ascent of Chimborazo and other mountains.

Cursory Remarks upon some matters contained in a Letter addressed

by Mr. William Hamilton to Mr. Packenham. By William
Schiede, M.D. (Translated by Mr. Hamilton.)

1. The Oxalis tuberosa is a plant of Chili, not of Mexico; at

least I have never heard of any plant of this genus with esculent

roots being cultivated in the Mexican republic. The country
abounds in wild species of Oxalis (the Xoxocayallin of Hernandez),
some of which are applied to culinary purposes in the same manner
as the sorrels (Rumex) of Europe.

2. The Solanum tuberosum is, without doubt, a native of this soil,

as has been already published in the beginning of 1829. I have

collected several varieties, which may, perhaps, prove to be distinct

species. Moreover, I have collected among them one species (So-
lanum oxycarpum, Schiede) equally tuberous, and in every respect
akin to the S. tuberosum, from which it differs in bearing pointed
fruit Notwithstanding which, the Papa, according to my researches,

has no Aztec name, being known to the Aztecs by the name of

Papa. Hernandez speaks of the Peruvian Papa; which proves how
little he was aware of its being a plant of this country.

3. According to my observations, the Cevadilla is a new plant

( Veratrum officinale, Schiede). Hernandez has described and fi-

gured it very indifferently under the name of Hzcuinpatli, or Dog-
killer. It is a powerful anthelmintic, diuretic, antiarthritic, and an-

tipsoric. I am not aware of its having been employed in the cure

of hydrophobia. In the course of the last ten years a new species
of Veratrum ( V. Orfilia, Sabadilla,) has been published by Des-

courtilz, which he conjectures to be the plant which yields the ce-

vadilla of the shops of Europe. In my opinion, this last plant is

doubtful, and is at least distinct from the Cevadilla of this capital
and of the shops of Berlin.

4. I am not acquainted with the plant called Amole, of the pro-
vince of Sonora. A root is exposed for sale in the market-place of

Mexico, under the name of Amole, which is the Agave polyan-
tkoides of Schiede, or at least one nearly related to it. It is com-

monly used for washing linen, in place of soap, as it abounds in an

extractive and saponaceous principle.
5. I do not know the Cestrum Mutisii. If I mistake not, it is a

production of South America. In some parts of Mexico they em-

ploy in its place the sap of the Justicia tinctoria ; but I cannot say
whether or not its colour is as durable as that of the Cestrum, hav-
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ing written a number of letters with it to Europe, which are conse-

quently not in my possession.

6. Should the Huelosochil, mentioned by Mr. Hamilton in his

letter, be the Yoloxochitl of Hernandez, I can pronounce it to be
the Talauma Mexicana of Jussieu. Its reputed medicinal proper-
ties are most probably exaggerated ; and both the flowers and the

seed are employed in this country in the cure of various nervous af-

fections, and especially epilepsy. Yoloxochitl is an Aztec term im-

plying the Flower of the Heart (Flor del Corazori).
I shall conclude these remarks by observing, that several of the

matters indicated, together with a multitude of others relating to the

vegetable kingdom of Mexico, have been discussed in a German bo-

tanical periodical :
" Linnaea. Ein Journal fur die Botanik in ihrem

ganzen Umfange. Herausgegeben von D.F. L. v. Schlechtendal.

Berlin, Jahrgang 1829, et seqq."

Mexico, 28th December, 1834.

Mr. Hamilton stated that he has lately received a pericarp and
two nuts of the celebrated Palo de Vaca, from the vicinity of the

farm of Barbula, spoken of by Humboldt ; but, unfortunately, they
did not reach him in a state fit for vegetation, and were apparently
too old when gathered. He has written for a further supply of

fresher fruit, and specimens of various ages, together with the flowers,

which have never yet been botanically examined.

Below is a rude outline of the pericarp and one of the nuts, of

their natural dimensions.

Pericarpii diameter equatorialis poll. 2 ; diam. polaris 1
7
e poll.

He has also been favoured by Sir R. Ker Porter with a few seeds of
the wax-tree of Guyana, and a candle made from its wax. A plant
raised from one of these seeds is now growing in Pontey's nursery at

Dublin, but has not yet assumed an arborescent character. What this

tree is cannot yet be ascertained ; it bears at present little resem-
blance to the genus Amyris, to which it might otherwise have been

suspected to belong.
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On the Formation ofa Natural Arrangement ofPlantsfor a Botanic
Garden. By Mr. Niven.'

The principal object of this plan is to divide the exotic from the

European plants by a serpentine walk, bringing the allied species in

juxtaposition by the numerous curvatures.

On Ph&nogamous Plants and Ferns indigenous to Ireland which
are notfound in England or Scotland. By Mr. Mackay.

Mr. Mackay having been requested to present a general report on

this and other branches of the botany of Ireland at the next meeting
of the Association, this communication is omitted, as well as other

notices of the same nature by Mr. Babington, Mr. Curtis, and Pro-

fessor Graham.
Various other notices connected with the subjects of the papers

were received from Dr. Coulter, Professor Graham, Mr. Curtis,

Colonel Sykes, Mr. Fox, Mr. Waterhouse, Mr. J. B. Yates, Dr.

Traill, Mr. Haliday, and Mr. Marshall.

MEDICAL SCIENCE.

On the Peculiarities of the Circidating Organs in Diving Animals.

By John Houston, M.D., M.R.I.A., fyc. $c.

The circulation of the fluids in living animals, though mainly car-

ried on by the influence of the vital powers, is nevertheless to a cer-

tain extent amenable to the general laws of hydraulics. Gravity,
motion of the particles of the solids upon each other, the respiratory

function, pressure on the surface of the body, all, under various

modifications, promote or retard the movement of the fluids along
their vessels. But of all the collateral circumstances exerting an

influence of this nature, the action of the chest and lungs appears, in

warm-blooded animals, to be one of the most important. Suspen-
sion of respiration puts a stop to the circulation of the blood through
the lungs ; this fluid under such circumstances stagnates in the ves-

sels leading to these organs, and cannot pass forwards until air be

freely readmitted : death in a few moments is the inevitable conse-

quence of such interruption. Animals living in atmospheric air

cannot exist under a state of suspended respiration so long as those

whose natural habitation is the water. The most expert diver has

never been known to remain submersed for more than two minutes

at a time, whilst it is well known that the whale can remain under

water for upwards of twenty. Now, the arrangement of the respira-

tory and circulating organs in man and cetaceous animals, and the

influence of these two systems on each other, being the same, though
their powers of suspending respiration with impunity are very dis-

similar, we naturally inquire, on what does this latter difference

depend ?

Independently of the suspension to respiration which occurs in
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these animals while under water, there is another cause operating,
when at great depths in the ocean, to the prejudice of their circu-

lating fluids, such as is never experienced by terrestrial animals,

namely, pressure on the surface of their bodies by the water, increas-

ing with the depth from the surface. A boat, as observed by Scoresby,
when dragged to the bottom of the sea by a whale, into which a har-

poon was struck, became in a few minutes as completely soaked in

every pore as if it had lain at the bottom of the sea since the flood :

after being raised again to the surface, by the whale returning
" to

blow", it could with difficulty be got into the ship on account of

its great weight ; and a fragment of it, when thrown into the sea,

sank to the bottom like a stone. And are we to suppose that a de-

gree of pressure under water, sufficient to soak in an instant every

pore in the planks of a large boat, was not felt by the animal which

dragged it to such a depth ? There can be little doubt that the

application of this pressure would repel the fluids from the vessels

near the surface of the animal into those more removed from its in-

fluence in the deeper recesses of its body ; that, in fact, an effect

would follow, the opposite of that which is produced in an animal

when placed under the exhausted receiver of an air-pump ; or such

as occurs in persons attaining so high an elevation in the atmosphere
as to be freed from some of its weight, in whom the blood is deter-

mined to the surface, producing giddiness, bleeding from the nose,

ears, lungs, &c.

We may consider, therefore, that aquatic mammalia can exist with

impunity during periods of suspended respiration, and also under

degrees of pressure which would be destructive to the lives of ani-

mals of the same class whose element is exclusively the atmosphere.
And this may be considered still more remarkable, when it is recol-

lected that during those periods of breathlessness and universal pres-

sure, the voluntary and rapid movements which these animals perform
when in pursuit of their prey, tend to urge towards the lungs, where

the principal obstruction exists, all the fluids contained in the veins

among the muscular structures of the body.
The object of Dr. Houston's communication is to point out the

provision on which these peculiar diving faculties of such animals

depend ; a provision beautifully harmonizing with all our physiolo-

gical notions, and admirably adapted to the end in view. It consists

of reservoirs connected with the veins leading to the lungs, where
the blood may find a temporary resting-place during the period at

which the asphyxiated condition of these organs refuses it transmis-

sion through the vessels. Dr. Houston exhibited numerous prepara-
tions and drawings demonstrating the presence of this singular

provision in the porpoise, seal, otter, great northern diver, gannet,
&c. The veins principally concerned in these dilatations are those

nearest the heart, viz. the venae cava?, the venae cavae hepaticae, the

jugulars, the veins of the spine, and those in the posterior regions of

the abdomen. In the seal the venae hepaticae form large bags in the

liver ; and in the same animal there is on the back, and along the

sides, and posterior part of the neck, a plexus of veins of such size,
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that, when they are filled with injection, the parts beneath cease to

be visible ; the vessels are as thick as the finger, and coiled, and

heaped up on one another to an almost incredible amount. The
contrast between the condition of the venous system in the great
northern diver and that in the gannet, as exhibited by Dr. Houston,
is important in establishing the uses of these reservoirs.

The diver and gannet are both seafaring birds, but differ remark-

ably in their modes of seizing the fish on which they feed. The diver

swims under water after its prey, and remains at such periods long
out of sight ; the gannet pounces on it like an eagle, when discovered

by its quick-sighted eye near the surface of the water, and thence
carries it up to some dry spot, impaled on its long, sharp bill. As
might be expected in those two birds of such opposite habits, the provi-
sion of reservoirs for stagnant venous blood is largely developed in the

one, but completely absent in the other. In the diver the venae cavae

and venae cavae hepaticae are dilated to a size equal to that of the

same veins in the adult human body, and there is, moreover, a kind
of second auricle, designed to render the provision more complete ;

whilst in the gannet these veins, and all the others in the body, are

of the ordinary dimensions.

Dr. Houston made allusion to the habits of pearl-divers, and offered

a conjecture that in those individuals, to whom practice has given
such a power of remaining long under water, some dilatation of the

venae cavae and venae cavae hepaticae may be gradually effectuated,

giving them their superiority over other men in suspending the breath,
and approximating them thereby somewhat to the condition of aqua-
tic mammalia. The dilatations which are known to take place in these

vessels in some varieties of disease of the heart, he adduced in evi-

dence of the possibility of such an occurrence.

An Account of a Variety of Hydatid (Cysticercus tenuicollis) found
in the Omentum of an Axis Deer ; with Observations on its Pa-

thological Changes. By John Houston, M.D., M.R.I.A., fyc.

This hydatid, varying in size from an almond to an orange, gene-

rally single, sometimes in connexion with another, lies in a smooth

membranous cyst between the layers of the omentum. Its head and

body are in the living state inverted into the cavity of the caudal

vesicle; but by immersion in tepid water they become visible,

and are always found protruded and naked in hydatids which

have undergone death before the decease of the parent animal.

Dr. Houston considers that the inversion of the head is the natural

condition, and that its eversion is the result of some irritation

or of death. He also differs from most other helminthologists, in

being of opinion that the lateral depressions on the head, termed

mouths, and visible only to the microscope, are covered over with

a thin pellicle, and incompetent, therefore, to the office assigned to

them, viz. that of being agents for the imbibition of nutriments, as

he found that fluids squeezed from the vesicle in the direction of the

head, protruded and rendered convex the membranes of these aper-
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tures before making its escape through them. Dr. Houston agrees
in opinion with those who consider that the function of imbibition is

carried on by the whole surface of the little animal. From the ex-

amination of the specimens of hydatids which existed in great number
and variety in this case, the author has been enabled to describe and
delineate the different stages of the process of degeneration, to which
lie considers all such animals are by their nature subjected ; and has

arrived at conclusions as to the seat of these degenerations different

from those advanced by other authors. He considers, That the term
allotted for the existence of each individual hydatid having expired,
the little animal dies, and in the dead state comes to act as a foreign

body on the cyst which contained it ;
—That the cyst, thus irritated,

falls into a state of inflammation, the effects of which are traceable

through a variety of stages, to the almost total disappearance of both

cyst and hydatid. The cyst first becomes thickened ; lymph is

thrown out on its internal surface, giving it a roughened granular

appearance. The hydatid becomes opake, and its fluid contents

muddy. An adhesion, probably of a glutinous or mechanical nature,
is established between the lymph and the exterior surface of the hy-
datid. The fluid of the hydatid is then absorbed, and its empty
bag squeezed up in the centre of the solidified tumour. At a period
somewhat later all traces of the hydatid disappear, and the remaining
mass consists of nothing but the altered cyst, filled with lymph and
some curdy matter. The tumour diminishes in bulk, it becomes of

a cheesy consistence, and finally is converted into a small solid

nucleus of earthy matter, devoid, as it would appear, of any irritating

properties.
Dr. Houston differs from other writers in referring the whole of

the morbid changes to the cyst, and not to the contained hydatid,
which he says is absorbed in the progress of the phenomena conse-

quent upon its death. He does not concur with those who are of

opinion that malignant and tubercular diseases are of the nature of

parasitical animals. No facts have hitherto been advanced sufficient

to establish the position that any such diseases are, either at their

commencement or at any subsequent period of their progress, of

such a character. No animal has ever been seen of any definite

shape in connexion with them ; and where the powers of the mi-

croscope can be brought with such effect in aid of investigations of
this nature, why, it may be asked, if such pestiferous animals exist,

have they not ere this been demonstrated ? The fact is, that all the

circumstances connected with the growth and decay of such para-
sites as our senses can take cognisance of tend to a conclusion of an

opposite nature, viz, that these animals have their periods of ex-

istence as living beings, and having passed from this state, instead

of polluting the whole frame, or running into extensive diseases, dis-

appear, and leave little or no injurious effects behind them, unless

what may have arisen from their mechanical interference with the

functions of some vital organ.
The author exhibited numerous preparations and drawings illus-

trative of the facts advanced in the paper.
Third Series. Vol. 7. No. 42. Dec. 1835. 3 T
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On the Entozoa which are occasionally found in the Muscles of the

Human Subject. By Professor Harrison.

The Professor exhibited preparations and drawings of a speckled

appearance not unfrequently met with in different parts of the mus-
cular system, and detailed the particulars of several cases in which
it had existed : he expressed his full concurrence with the opinions
advanced by Mr. Owen, in the Transactions of the Zoological Society
of London*, as to the animal or vital character of the bodies to which
the appearance is owing. He next remarked some interesting
coincidences in the cases he had examined : thus, in one instance,
where the muscles were very generally affected, he found a large

cyst in the liver which contained several hydatids. These were
exhibited to the meeting. In all the other cases there were marks
of scrofulous disease having existed, either recently or at some
remote period : thus, in three cases the lungs were a mass of tu-

bercular matter, and in another there was caries of the lumbar
vertebrae and scrofulous suppuration in the adjacent structures.

The Professor further stated, that in all the cases he had examined,
this appearance was almost confined to the voluntary muscles : he
had never met with it in the heart or intestinal tunics, but had found
it about the circumference only of the diaphragm, and in the other

mixed muscles to a much less degree than in the voluntary : these

bodies he stated to be more numerous on the cutaneous than on the

deep surfaces of muscles, and to be deposited in the interfascicular

cellular tissue, rather than in the fasciculi themselves.

On the Bones which are found in the Hearts of certain Ruminant
Animals. By Professor Harrison.

The author first compared the circulating organs in fish, reptiles,

birds, and mammalia. He next adverted to the opinions of Mor-

gagni, Haller, Daubenton, Meckel, and Carus as to the singular
osseous appendages which the hearts of some of the ruminants pos-
sess, as also of some other animals allied to them. He exhibited

several specimens of these bones, some dried, some in their recent

state, and others in situ, in different animals. The heart of the ox

presents them in greatest perfection ; here there are always at least

two, and sometimes several smaller osseous and cartilaginous grains:
the two principal bones are, one very large, placed posteriorly in

the septum auricularum ; the other, smaller, is situated in front. The

large one is of the figure of the human malar bone; its upper concave
border forms the floor to the posterior aortic sinus ; its inferior be-

velled edge gives attachment to the large portion of the mitral valve ;

to the body of the bone the fleshy and tendinous fibres of the auricles

are attached. The small or anterior bone is triangular ; its concave
base floors the anterior aortic sinus. These bones are always to be
found in both sexes, and in the young as well as in the old. Speci-
mens were presented from animals only a few weeks old, in which

* An abstract of Mr. Owen's paper on the Trichina, here referred to, was

given in our last volume (vi.), p. 452.
—Edit.
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osseous nuclei were distinct in the cartilaginous basis. The author
next adverted to the peculiar fleshy character of the left ventricle in

the ox, a transverse section exhibiting the appearance of a puncture
or stab, rather than of a distinct chamber ; this formed a curious

contrast to the heart of the horse. From these and many other ob-

servations, Mr. Harrison inferred that these bones are supports, not

only to this mass of muscle, but also to the root of the aorta which
is connected to th,em, and which is thus maintained in a permanently
open state ; while, again, there being two bones connected by liga-

ment, the elasticity of the vessel is not impaired. These bones,

moreover, serve to support the septum of the auricles, and to prevent
their perfect closure or collapse, and they also floor and support two
of the aortic sinuses with their semilunar valves. The Professor

next spoke of the peculiar, hard, marble-like fat which is deposited
in masses about the roots of the great arteries, and showed that these

cover the three sinuses of the pulmonary artery, and that sinus of the

aorta which is deprived of osseous support. These arterial sinuses

are lodged in excavations in the fatty deposits alluded to, and no

ordinary force can overcome the resistance which they offer to over-

distension ; and thus the sinuses are enabled to support the returning
columns of blood, which are impelled by the elasticity or resiliency
of the arteries, which in such animals are peculiarly strong and elastic.

The author next explained the structure and true use of the corpora
Arantii ; contrasted the structure of the pulmonary artery and its

valves with the corresponding parts of the aorta ; and concluded
with some observations on the calcareous and osseous deposits which
are met with in the human subject, in whom they appear as acci-

dental or morbid changes in those very situations where in some
animals the osseous structure is essential.

On the Structure of the Mammary Glands in the Cetacea; with ob-

servations on the Mechanism of the Mouth and soft Palate, as ap-
plied by the young Animal in Sucking. By A. Jacob, M.I).,

Professor of Anatomy, Royal College of Surgeons, Ireland.

The author, commenting on the opinions of M. G. St. Hilaire in

his work entitled "
Fragmens sur la Structure et les Usages des

Glandes mammaires des Cetaces," and referring to the descriptions
of Hunter and plates of Muller, entered into the question of the

mechanism of the mammary glands in Cetacea, and the operation of

the mouth of the young of that tribe.

M. St. Hilaire is stated by the author to entertain the opinion that
" the process of nutrition of the young of the Cetacea by the milk of

the mother, is accomplished in a manner and under circumstances

different from those of other mammalia." To support this proposi-

tion, M. St. Hilaire assumes that the mammary glands in these ani-

mals are peculiarly organized and circumstanced; first, in being

placed between the abdominal and subcutaneous muscles, by which

they are subjected to mechanical pressure adequate to the expulsion
of their contents ; and secondly, in containing a peculiar reservoir,

3T2
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formed by an enlargement of the excretory ducts, and running the

whole length of the organ.
These statements are admitted by Dr. Jacob ; but he remarks,

that there is no proof of any specialpressure on the mammary gland
arising from its position with reference to the muscles ; and that the

only peculiarity in the excretory ducts is the existence of the mam-
mary reservoir, in the form of a single cavity,

—a circumstance which
the author considers to be dependent on the flat, elongated form of
the mammary gland. He advances arguments to show the proba-

bility of there being, in fact, a special structure at the orifice of the

nipple to prevent loss of milk by any other external pressure than
that upon the teat or nipple itself.

Both M. St. Hilaire and Mr. Hunter have assumed that, in con-

sequence of the opposite condition of the nostrils of the mother and

young during the act of suction, this process can only be performed

by the young between two respirations. The act of sucking, Mr. Hun-
ter states, must also be different in the Cetacea from that of land

animals,
" the lungs having, in the former, no connexion with the

mouth." On these points the author differs from the eminent autho-

rities quoted, and enters into an examination of the action of the soft

palate in the functions of breathing and deglutition ; from which he
deduces the conclusion, that the mouth is a separate and distinct

cavity, capable of increasing or diminishing its capacity, and, conse-

quently, offorming an imperfect vacuum, into which the milk rushes

in sucking, and from which, when accumulated, it is transferred to

the oesophagus. It must not be forgotten that the construction of

the soft palate in the Cetacea is different from that in other animals :

it is in them in the shape of a muscular partition, with a circular

aperture surrounded by a sphincter ; while the top of the larynx is

elongated so much upwards that it enters this aperture, and, being

grasped by the sphincter, communicates with the blow-hole or nos-

tril, leaving the mouth and fauces unaffected by the process of re-

spiration, and still better adapted than in other animals to carry on
the operation of sucking.

On the Mechanism of Bruit de Soufflet. By Br. Corrigan.

The first part of the paper consisted of an analysis of the various

theories which had been proposed to account for this sound and its

varieties, bruit de rape, &c. Laennec supposed it to be produced by
spasmodic action, but his opinion has been generally abandoned.

By some the sound has been attributed to increased pressure made by
narrowing of the heart or arteries,—but it is heard in permanent pa-

tency of the aorta, in the vessels of the pregnant uterus, in aneuris-

mal dilatation of arteries in varicose tumours, in all which instances

there is no narrowing ;
—by others to increased velocity in the motion

of the blood ; but it is not heard in the circulation of the foetus or

infant, while it is audible in the slower circulation of the mother ;

nor in the quickened pulse of hectic or inflammatory fever, while it

is audible with a pulse of 70. By others it is attributed to rough-
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nesses in the interior of arteries, or irregularities, over which the

blood, in passing, produces the sound ; but it is not heard in the

healthy heart, the internal surface of which is exceedingly irregular;
nor is it necessarily present in aneurisms, rough and irregular on

their inner surface, from shape, or from deposition of fibrine ; the

sound, on the contrary, being frequently heard when there is no de-

viation from the natural state of the interior surfaces of the heart

or arteries.

The second part of the paper developed Dr. Corrigan's views.

His theory is, that the sound depends on the simultaneous presence
of these two conditions, viz. 1st, a current-like motion of the blood

(instead of its natural equable movement), tending to produce cor-

responding vibrations on the sides of the cavities or arteries through
which it is moving ; and, 2ndly, a state of the arteries or cavities

themselves by which, instead of being kept in a state of tense ap-

proximation on their contained inelastic blood (which would neces-

sarily prevent any vibration of their sides), they become free to vi-

brate to the play of the currents within on their parietes ; and by
those vibrations cause, on the sense of touch,

"
fremissement" and

on the sense of hearing,
" bruit de soufflet." It was shown that these

two conditions are present in the parietes of the ventricle, and the

currents of blood striking against them in cases of narrowed auri-

culo-ventricular openings ; in the enlarged and tortuous arteries of

the placental portion of the uterus permitted by their very free ana-

stomosis with veins and sinuses, and other causes, to become par-

tially flaccid in the intervals of the heart's contractions, and the ir-

regular currents necessarily assumed by the blood in rushing along
these comparatively flaccid tubes at their next diastole ; and that si-

milar conditions exist in the analogous state of the vessels in aneu-

rismal dilatations of tortuous arteries. The presence of the two
conditions was also applied to explain the mechanism of the sound

in permanent patency of the mouth of the aorta, in the large arteries

of animals dying of haemorrhage, and in various other instances. In

conclusion, two experiments were detailed, in which, in one instance,

a small bladder, and in the other a portion of the gut of an animal,
was interposed between two cocks, the upper or nearer being the

cock of a water-cistern, and the lower or further constituting the

discharging orifice of the bladder or gut, and water then allowed to

flow through from the cistern. The sound " bruit de soufflet" and

the sensation "fremissement" were perceptible in the intervening
bladder or gut, until (from the upper pipe pouring in fluid faster

than the lower discharged it) the bladder or gut became tense, and
then both sensations ceased, the passage of the fluid through, ne-

vertheless, continuing all the time. The experiment with the blad-

der was applied to explain the occasional presence and absence of
" bruit de soufflet" in aneurisms, the sound being present in an aneu-

rism when, from any circumstance connected with it, its parietes can

become at all flaccid in the intervals of the heart's contractions,—
not being heard if the parietes remain tensely applied to their con-

tained fluid.
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Dr. Corrigan has in some experiments substituted a gum-elastic
tube for the portion of gut.

Dr. Alison read a notice of a few experiments and observations
which he had made, with the assistance of different friends, on two
distinct subjects : 1. On the Condition and the vital Powers in Ar-
teries leading to inflamed parts, (in continuation of those on the same

subject read to the Section in 1834) ; and 2. On the immediate Cause
of Death in Asphyxia.
He connected them with one another by some preliminary obser-

vations on the importance of establishing the truth, and, as far as

posssible, determining the applications of the principle to which the
term spontaneity of movement in the fluids of living bodies has been

applied, i. e, of movements of the fluids in living bodies, which are

dependent on their living state, but independent of any contraction

of their living solids.

In proof of the truth of this principle he stated that many facts

might be adduced ; and the immediate object of the statements now
made was to prove that without reference to this principle it is im-

possible to explain two sets of phenomena, which have been care-

fully observed, and are of essential importance,
—the changes in the

motion of the blood which attend inflammation, and those which result

from the application of oxygen to the blood in respiration.
On the first point, he detailed the result of two examinations (in

addition to those formerly reported) of the arteries of limbs of

horses killed on account of injury and inflammation of single joints,
in one case of three weeks', in the other of eight days' standing, The

power of contracting on a distending force, and expelling their con-

tents, was tried in the arteries both of the inflamed and the sound

limbs, by the same contrivance as was used by Porseuille to compare
the contractile power of living and dead arteries ; i. e. by using bent
tubes and stopcocks in such a way as to distend a given portion of

artery (first of the one limb and then of the other,) by water pressed
into it by a firm weight of mercury, and then allowing the artery to

expel the distending water, and getting a measure of the force which
it exerts in doing so, by the rise of the level of water in a tube com-

municating with the artery. The result was in both cases in ac-

cordance with the observations formerly made, that the artery of the

inflamed limb exerted less power of contracting on, and expelling its

contents, than that of the sound limb. The difference was as 10 to

16 in one case, and as 125 to 175 in the other, which was the more

satisfactory of the two, as the experiment was made more imme-

ately after death.

It appeared also, on careful comparative examination, that the

contraction of the emptied arteries at the moment of death (which
is the measure adopted by Parry of the vital power of arteries) was
less in the diseased than in the sound limbs ;

the difference between

the contracted state immediately after death, and the subsequently
dilated and dead state of the artery (28 hours after death), being Jth
in the case of the diseased limb, and -J rd in that of the sound limb.
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It appears, therefore, that in all arteries of such size as to admit

of measurement, and which supply inflamed parts, the only vital

powers of contraction, which experiments authorize our ascribing to

the coats of these vessels, is diminished during inflammation ; and it

may be safely added, that no other change but this diminution or

relaxation of contractile power has ever been perceived, either in

them, or in the smaller vessels which come under the observation of

the microscope, at least during the greater part, and in the highest

intensity, of inflammation.

But if it be inferred from these facts that inflammation consists

merely in relaxation of vessels, giving an increased effect to the im-

pulse of blood from the heart to the part affected, several facts may
be stated to show that the explanation thus afforded is quite inade-

quate. The change which takes place on the movement of the blood

flowing to an inflamed part is, diminution of velocity or absolute

stagnation in the vessels most affected, combined with increased ve-

locity and increased transmission in all the neighbouring vessels ;

and it seems impossible to ascribe both these opposite effects to the

same cause, viz. a simple relaxation or loss of power in the vessels

concerned. Neither can the characteristic effusions consequent on

inflammation, and bywhich alone it is uniformly distinguishable from

simple congestion or serous effusion, (and particularly the increased

quantity and increased aggregation of the fibrin that exudes from

inflamed vessels,) be explained by this change of the action of the

vessels. And further, the local causes which excite inflammation are

not only such as in other instances produce an increase, instead of a

diminution, of vital power, but they are such as have been ascertained

to produce, when they are made to act on minute portions of indivi-

dual vessels only, contraction instead of relaxation ; as has appeared
in the experiments of Verschuir, Thomson, Hastings,Wedmeyer, and

others.

The proper inference, therefore, appears to be, that the idea of an

increased action of vessels in an inflamed part is indeed a delusion ;

but that there is a really increased action within the vessels of the

part, i.e. an increased exertion of powers, by which the motion of

the blood is affected, but the action of which is independent of the

contractions of the living solids, and the effect of which is to cause

distention and relaxation of the vessels, within which they act with,

unusual energy.

2. The immediate object of the experiments on death by asphyxia
was to ascertain whether the acceleration of the flowing blood

through the lungs,
—which is undoubtedly produced by respiration,

and the failure of which appears, from the experiments of Williams

of Liverpool, and of Kay of Manchester, to be the immediate cause

of death by asphyxia, can be ascribed, as Haller and some very re-

cent authors have supposed, to the merely mechanical influence of

the alternate expansion and contraction of the lungs by the respi-

ratory movements.
That this is not the fact might be concluded from the fatal as-

phyxia produced by breathing azote or other gases, not poisonous,
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but not containing oxygen ; in which case it had been observed by
Broughton and others, that the stagnation of blood in the lungs, and
the distention of the right side of the heart, take place equally as

when the respiratory movements are suspended. But to this obser-

vation it might be objected, that the animals on which experiment had
been made had been allowed to remain in the azote until they became
insensible, and their respiration of course ceased, and had not been
examined until some minutes after their apparent death, and it might
be said, that the right side of the heart had become congested only
after the acts of respiration had ceased, and in consequence of their

cessation.

In order to avoid this source of fallacy several rabbits were con-

fined in azote, only until their breathing became laboured, the re-

spirations generally less frequent, but much longer and fuller

than natural. They were then taken out and instantly struck on
the head with such force as to crush the brain and cerebellum, and
arrest the circulation as instantaneously as possible. This was always
attended with violent and general convulsion, but with no attempt
at respiration, sensation being apparently instantaneously suppressed.
When the body was opened immediately after the convulsion had

subsided, the right side of the heart was always found distended

with blood, and palpitating feebly ; the left side at rest and compa-
ratively empty : the quantity of blood obtained by puncturing and

pressing the right side and pulmonary artery was from 5 to 10 times

as much as could be obtained from the left side and aorta. When
a, rabbit previously breathing naturally was killed in the same man-

ner, the quantity of blood on the right side of the heart (apparently

accumulating there during the convulsions) was found to be greater
than on the left ; but the difference was decidedly less than when
it had been breathing azote ; and in one of these comparative trials

the blood in the left side was found to be sufficient to keep up a
feeble palpitation in that side, whereas in the animals that had
breathed azote the left side was always found quite at rest.

It appears from these experiments that when oxygen is not ad-

mitted into the lungs in inspiration, even although the respiratory
movements continued further and more forcible than usual up to the

moment of death, the blood stagnates on the right side of the heart ;

and that the application of oxygen to the blood at the lungs is a
cause of acceleration of its movement through the lungs, indepen-

dently of any influence of the mechanical movements of respiration.
If we further inquire, in what manner oxygen can give this sti-

mulus to the flowing blood through the lungs, it appears certain

that it cannot be by stimulating the small capillaries of the lungs

(the only vessels to which it is directly applied) to contraction, be-

cause even if it be granted that there are vessels capable of con-

tracting on irritation (which is very doubtful), the immediate effect

of stimulating any arteries capable of taking on such action has

always been observed to be a constriction permanent for some

length of time, and in consequence a retarded flow of the fluids

through them, as in the experiments of Wedmeyer.
If, again, we suppose the effect of the oxygen on the minute ves-
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sels in the lungs to be sedative or relaxing, and ascribe to a dimi-

nished action of these vessels the apparently increased efficiency of

the right side of the heart when oxygen is applied, we suppose the

oxygen to produce the very opposite effect to that which has always
been observed when it or any other stimulus has taken effect on any
individual artery.

The only mode in which it appears possible to escape from these

difficulties is to suppose that the stimulus given by the oxygen to

the flowing blood through the lungs, is a stimulus to that movement
which is independent of any contraction of the solids containing
the blood. This conclusion is in perfect accordance with the ob-

servations of Haller on the derivation of blood, perceptible under
the microscope, towards any part where an opening is made in a

vessel, and air admitted into contact with the blood, because he

gives satisfactory reasons for thinking that this derivation is not

owing to contraction of the vessels ; it is also in accordance with

observations on some of the lowest tribes of animals, and on vege-
tables, where currents influids are observed in connexion with the

act of respiration, but no movement of solids has been detected; and

even, as Dr. Alison thinks, with the observations of Purkinje and

others, on currents connected with the respiratory organs in animals

much higher in the scale, because although these last currents have
been ascribed by most authors to vibrations of ciliae, which are seen

to accompany them in various instances, it seems very doubtful

whether they can be adequately explained without supposing a

"jeu d'attraction et repulsion" to be commenced in these instances,
as well as in the respiration of the lowest tribes.

[To be continued.]

GEOLOGICAL SOCIETY.

June 10.—A paper was first read, entitled " Note on theTrappean
Rocks associated with the (New) Red Sandstone of Devonshire :" by
Henry T. De la Beche, For. Sec. G.S.

The author remarks, that while trappean rocks are not found among
the (new) red sandstone series of Somersetshire and the more north-
ern portions of Devonshire, the southern portions of the latter county
afford many examples of the association of trappean rocks with the

lower parts of this series, particularly near Tiverton, Thorverton, Sil-

verton, Kellerton Park, Crediton, and Exeter.

When hastily viewed, the trappean rocks might be mistaken for

masses of igneous matter which have been intruded, in a state of fu-

sion, among the beds of red sandstone. A more detailed examination
of the various facts connected with their mode of occurrence leads,

however, in the opinion of the author, to the inference that they have
been produced by volcanic action during the formation of the lower

parts of the (new) red sandstone series ; in fact, that the trappean rocks
in question are the remains of melted rock, either ejected from, or re-

tained within the pipes of, volcanoes which were in a state of activity
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during the production of the lower part of the (new) red sandstone

series of Devonshire*.

The author endeavours, in the first place, to point out the relative

geological age of the red sandstones and conglomerates with which
these trappean rocks are associated in Southern Devon, by showing,
that in their continuation to the northward, along the skirts of the

grauwacke to the shores of the Bristol Channel, they pass into a series

of beds which is crowned by magnesian limestone and conglomerate,

equivalent to the magnesian limestone and conglomerate of the Men-

dip Hills and the vicinity of Bristol. The beds beneath the magnesian
conglomerate, which very rarely passes into a magnesian limestone,
from the absence of pebbles derived from older rocks, consist, for the

most part, of red or claret-coloured sandstones, with an occasional

seam or bed of conglomerate, the cementing matter of which is not

calcareo-magnesian. Their thickness is necessarily variable, from the

uneven surface of grauwacke, upon which the sandstones rest uncon-

formably ; but it amounts to about one hundred and
fifty feet in the

vicinity of Wiveliscombe. The author points out, by the aid of sec-

tions, that the magnesian conglomerate may readily rest upon the

grauwacke, and conceal the lower red sandstone series by over-

lapping it, and that therefore it becomes exceedingly difficult to ob-

tain an average thickness of these lower red sandstones, which, if

we consider the magnesian conglomerates of the Mendip Hills as an

equivalent of the zechstein of Germany, would be equivalent to the

rothe todte liegende of the same part of Europe, and therefore be of

the same geological age as the lower red sandstones of the North
of England described by Prof. Sedgwick, and the beds noticed by
Mr. Murchison.

Having thus obtained the relative geological age of the beds

with which the trappean rocks are associated, the author proceeds
to point out the occurrence of beds of sand among the more common
red sandstone, which presents every appearance of having been vol-

canic sands ejected from a crater, and which became subsequently-
mixed with common detrital matter then depositing. It is stated that

though the trappean rocks may sometimes be seen, as in the vicinity
of Exeter, to rest as if they had overflowed the grauwacke which the

(new) red sandstone series skirts, they are generally separated from
the grauwacke by conglomerates, or sandstones, which do not contain

the detrital remains of trappean rocks. Hence the author considers

that the (new) red sandstone series of the district generally was, to a

certain extent, in the course of formation when the volcanoes came
into activity*.
A description is given, accompanied by a section, of the manner in

which the trappean rocks of Washfield, near Tiverton, are associated

with the (new) red sandstone of the same locality, and it is inferred

from the facts detailed, that events there succeeded each other in the

following order : 1. An original subaqueous valley or depression in

the grauwacke. 2. A deposit of detrital matter derived from the

*
[See note on next page.

—
Edit.]
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subjacent grauwacke. 3. An eruption of igneous substances, in the

manner of modern volcanoes, beneath very moderate pressure. 4. The

deposit of detrital matter, in a great measure derived from the neigh-

bouring grauwacke, mingled with fragments of trappean rocks, many
of which may have been ejected, as fragments now frequently are,
from volcanic craters. 5. Denudations at various geological epochs
since the period of the (new) red sandstone, which have left the

rocks as we now find them.

It is noticed as a fact, which the author conceives to be of difficult

explanation without the aid of this volcanic hypothesis, that in the

localities where the trappean rocks, associated with the red sandstone,
occur, there are numerous angular fragments, some of considerable

magnitude, even equal to one or two tons in weight, intermingled
with the conglomerates, which do not resemble any trappean rocks

discovered, in place, within the district. These fragments principally
consist of reddish brown quartziferous porphyry, the base being fel-

spathic, and the contained crystals being those of quartz and glassy

felspar, the latter often attaining a large size. Though quartziferous

porphyry is observable in place in some situations, as, for instance,
to the northward of Dunchideock, near Exeter, it does not contain

the large crystals observable in numerous fragments of porphyry in-

cluded in the red conglomerates. The author, therefore, is inclined

to consider, that these angular fragments have been ejected from vol-

canic vents, and that, falling upon the detrital matter then in the course
of deposition around such vents, they became included among it. It

is remarked that these fragments, as well as those of the more com-
mon, scoriaceous, and other trappean rocks, found in place, do not
form component parts of the red conglomerates beyond somewhat
moderate distances, measured from situations where the existence of

volcanic vents, during the early part of the (new) red sandstone epoch,

may be considered a probable inference, from the various observed

phenomena*.
A memoir was next read ' ' On the range of the Carboniferous Lime-

stone flanking the primary Cumbrian Mountains ;
and on the Coal-

* [The geological reader may eompare, perhaps with some advantage,
the inferences stated by Mr. De la Beche in the very interesting memoir
noticed above, with a

paper on the consolidation of the new-red-sandstone,

published in the Phil. Mag. and Annals, N. S., vol.vi. p. 71— 75. The
views offered in that paper were suggested to me, in part, by certain phe-
nomena of the association of trappean rocks with the new-red-sandstone
in Devonshire, as exhibited principally at Kellerton and Thorverton (and

many of which are now described by Mr. De la Beche,) and by analogous
cases in the rothe todte liegende of the Continent of Europe, as described

by various foreign geologists. An error which I committed on another

subject, connected indirectly with this, and mentioned in an accompany-
ing notice (Phil. Mag. and Annals, N. S., vol. vi. p. 75—76), was cor-

rected by Mr. Featherstonhaugh, in the succeeding volume (vii. p. 198—
201); but the remark of that geologist, that "any desiccated salt lake"

might be expected to contain the peculiar aggregates of crystals of chloride

of sodium, the production of which I had ascribed to the agency of heat,
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fields of the N.W. Coast of Cumberland, &c. j" by the Rev. Adam
Sedgwick, F.G.S., Woodwardian Professor in the University of

Cambridge, and Williamson Peile, Esq., F.G.S., of Whitehaven. An
abstract of this paper appears in the "

Proceedings" of the Society,
No. 41.

A paper was afterwards read,
" On the occurrence near Shrews-

bury of Marine Shells of existing species in transported Gravel and
Sand, resting upon a peat bog which contains imbedded Trees 3" by
Joshua Trimmer, Esq., F.G.S.

In November of last year Mr. Trimmer noticed, that in widening
the road about five miles from Shrewsbury, towards ShifFnal, some

very black timber was extracted from beneath a bed of loam and

gravel ;
and having subsequently examined the spot, he has commu-

nicated his observations in this paper.
Two sections have been cut, to the depth of 15 feet, and are distant

from each other about 600 yards. The eastern excavation is 360

yards long, and consists, proceeding from east to west, of 200 yards
of sandy loam and gravel ;

40 yards of sand resembling sea-sand, the

laminse crossing each other in various directions j 60 yards of reddish

loam, with curved laminse near its junction with the sand, and hori-

zontal at the lower part, the upper portion not being laminated j

and lastly, 60 yards of sandy loam and gravel. Fragments of shells

occur in every part of the section, but are most abundant in the veins

of fine gravel which pervade the sand : among them the author found

Turritella terebra, Cardium edule, and Tellina solidula.

The western excavation contained fewer shells, and presented near

the eastern termination of the southern side : cultivated soil, 1 foot ;

whitish and reddish finely laminated loam, 6 to 8 feet ; peat, with

prostrate trunks of oak trees, 6 inches to 2 feet
5
black clay, 4 inches;

whitish sandy gravel, 12 to 18 inches, passing beneath the level of

the road into reddish sandy gravel. Still nearer the eastern termi-

nation, the section presented thin beds of laminated loam and sand

resting on peat. On the southern side this excavation consisted

of fine cultivated soil, 1 to 2 feet
5 sandy loam, with occasionally

boulders of several varieties of granite, some more than 2 feet long,
and patches of peat, containing fragments of oak, beech, and fir,

6 feet j blackish loam, enveloping the upper part of a fir-tree, 6

inches ; peat, enveloping the lower part of the fir-tree, 2 feet : the

base of this tree was not visible, nor had any trees still rooted been

noticed by the workmen. The patches of peat in the bed of loam
the author conceives were derived from the tearing up of part of the

peat bog.
From these details the following changes are inferred :

1st, A surface of dry land, consisting of gravel derived from the

neighbouring rocks, either while the district was submarine, or during

is contrary to fact; and the arguments respecting the mode of consolidation

of the rock exhibiting them, which I had deduced from their occurrence, and
which will probably be found to be equally applicable to the history of the

true new-red-sandstone, in certain localities, remain unaffected by the facts

and reasoning which Mr. Featherstonhaugh brought forward.—E. W. B.]
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the rise of the strata, or by subsequent denudation, or by these causes

united.

2ndly, The surface was covered with a forest of birch, oak, and fir.

3rdly, The forest was destroyed, or it decayed, and a peat bog was
formed.

4thly, A rush of sea buried the bog beneath a mass of loam and

gravel, containing fragments of existing marine shells and granite
boulders.

In conclusion, the author draws attention to the natural sections

on both sides of the Severn, west of Shrewsbury, about one mile above
the Welsh Bridge, in one of which he obtained, after much search, a
few fragments of shells

j
and he begs geologists in general, both in

England and Ireland, to institute a patient examination of the super-
ficial gravel of their neighbourhood for fragments of shells, however,
comminuted.
A paper was also read, entitled,

"
Description of some Fossil Crus-

tacea and Radiata j" by William John Broderip, Esq., F.G.S. F.R.S.,
&c.

Lord Cole and Sir Philip Egerton having placed in the author's

hands some fossils which they had lately found in the lias at Lyme
Regis, a detailed account is given, in the memoir, of those which he

considers to be new.

Crustacea.—The first specimen described consists of the anterior

parts of a macrourous Decapod, between Palinurus and the Shrimp
family, but of a comparatively gigantic race j and its organization

being considered by the author to be sui generis, he has assigned to

the fossil the name of Coleia antiqua, with generic characters which
are given in the "

Proceedings".
The collection contained the remains of other macrourous Decapods.

One of these specimens consisted of a fragment of the post-abdomen,
approaching nearest in sculpture to Palinurus, and equaling in size

the sea crawfish : and two others are peculiarly interesting from their

exhibiting the tips of the four larger branchiae, and of the four smaller

ones below, pointing towards the situation of the heart, and proving,
the author observes, that this Crustacean did not belong to the Am-
phipoda, but to the highest division of the Macroura, of the arctic

forms of which it reminds the observer.

Radiata. Ophiura Egertoni.
—This species, Mr. Broderip states,

approaches very nearly to the recent Ophiura texturata, and differs

from Ophiura Milleri of Phillips, in as much as, among other dif-

ferences, the disk of the latter is lobated according to the figure given
in the "

Geology of the Yorkshire Coast." The specimens were found
about half a mile west of Bridport harbour, in masses of micaceous
sandstone fallen from the cliffs.—Cidaris Bechei.

A letter from Sir Philip de Malpas Grey Egerton, Bart., M.P.,
V.P.G.S., addressed to the President,

" On the Discovery of Ichthyo-
lites in the South-western Portion of the North Staffordshire Coal-

field," was then read.

These ichthyolites consist of teeth, palatal bones, and scales, be-

longing to the Placoidian order, and to the Sauroid and Lepidoidian
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femilies of the Ganoidian order of M. Agassiz *. Some of the scales

correspond precisely with those of the Megalichthys, described by
Dr. Hibbert, from Burdiehouse near Edinburgh but the plants asso-

ciated with the ichthyolites, the author states on the authority of Pro-
fessor Lindley, are entirely dissimilar from those found at Burdie-
house. Further particulars are given in the «*

Proceedings".
A paper was next read,

" On the Bones of Birds from the Strata

of Tilgate Forest in Sussex j" by Gideon Man tell, Esq., F.G.S.
Mr. Mantell states that soon after his attention was first directed

to the fossils of the Wealden, he discovered in the strata of Tilgate
Forest several slender bones, which, from their close resemblance to

the tarso-metatarsal bones of certain Grallae or Waders, he was induced
to refer to birds. The correctness of this opinion was afterwards

doubted, in consequence of the thin fragile bones found at Stones-

field, and considered as belonging to birds, being ascertained to be
those of Pterodactyles. Having subsequently discovered a few spe-
cimens of more decided character, Mr. Mantell submitted them to

the inspection of Baron Cuvier, during his last visit to England, who

pronounced them to belong to a Wader, probably to a species of

Ardea. Still it was doubted whether these remains did really be-

long to those of birds
j
but the author's attention having recently

been directed to the subject, he placed his specimens in the hands of

Mr. Owen, of the College of Surgeons. This gentleman, after a care-

ful examination, pointed out that one bone decidedly belonged to a

Wader, being undoubtedly the distal extremity of a left tarso-meta-
tarsal bone, presenting the articular surface or place of attachment
of the posterior or opposable toe. Other specimens of long bones
Mr. Owen conceives may have belonged to a more erpetoid form of

bird than is now known. From this examination, Mr. MantelPs pre-
vious views of the existence of birds below the chalk have been fully

established, and, as the author observes, these are the oldest remains
of the class at present known. The memoir concludes with a descrip-
tion of the bones, consisting of a tarso-metatarsal of a Wader, a
tibia (?), a metatarsal bone, a humerus, and an ulna.

The next paper read was entitled,
" Remarks on the Coffin-bone

(distal phalangeal) of a Horse, from the Shingle Bed of the Newer
Pliocene Strata of the Cliffs near Brighton 3" by Gideon Mantell,

Esq., F.G.S., &c, a notice of whica is given in the " Proceedings".
An extract was lastly read, of a letter from Dr. Daubeny, in which

he gives the analysis of the mineral spring lately discovered near Ox-
ford, and announced to the Society by Dr. Buckland, at the Meeting
held on the 29th of April, stating that the water at the time the ana-

lysis was made (March 26th) contained more sulphuric salts than

any other spring in this country; a pint containing 132*87 grains of

solid contents, entirely saline, of which 52*40 are sulphate of soda.

This being the last Meeting of the Session, the Society adjourned,
at its close, to Wednesday, November 4th.

*
[A sketch of the classification of fishes, established by M. Agassiz, will

be found in the Lond. and Edinb. Phil. Mag., vol. v. p. 459.—Edit.]
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LINNiEAN SOCIETY.

Nov. 3, 1 835.—Read Descriptions of some new species of Diopsis.

By John O. Westwood, Esq., F.L.S.

This forms a supplement to the very interesting monograph of that

curious genus of insects from the pen of the same author, which is

printed in the last part of the Society's Transactions. The names and

characters of the new species are as follows :

22. D. Wiedemann!, capite medioque abdominis rufescentibus, thorace

nigro, spinis 2 scutellaribus 4que thoracicis flavidis, alis fuscescenti-

bus in medio obscurioribus : macula ante apicem sublunari. Long,

corp. lin. 4. Habitat in Guinea, Africa?. In Mus. Wiedemann.

23. D. erythrocephala (Klug, MSS.), capite laete ochraceo, pedunculis
oculiferis obscurioribus, thorace nigro, pedibus anticis pallide luteis

tibiis tarsisque fuscis, alis pallide fuscescentibus : macula ante apicem
transversa. Long. corp. lin. 3^. Expans. alar. lin. 5^. Habitat in

Promontorio Bonae Spei. D. Licktenstein. In Mus. Reg. Berolin.

24. D. arabica, capite pallide fulvo, pedunculis oculiferis obscurioribus,

thorace nigro, collari luteo-fulvescenti, tibiis anticis posticisque fus-

cescentibus. Long. corp. lin. 3. Habitat in Arabia Deserta. D. Ehren-

berg. In Mus. Reg. Berolin.

25. D. Miegenii (Wied. MSS.), nigra ; pedunculis oculiferis spinisque
scutellaribus fuscis, abdomine ad basin fasciis duabus (postica inter-

rupta) argenteis, alis macula parva centrali fasciaque angusta fusces-

centibus. Habitat in Guinea. In Muss. Reg. Berolin et Wiedemann.
26. D. Neesiiy capite rufescenti, thorace obscure nigricanti, scutello palli-

diori, abdominis basi rufa apiceque nigro, alis 3-fasciatis. Habitat

. In Mus. Acad. Bonnensis.

The commencement of a paper, entitled,
"

Descriptions of Indian

Gentianece," by Mr. David Don, Libr. L.S., was also read.

ZOOLOGICAL SOCIETY.

September 22.—The reading was concluded of an anatomical de«

scription, by Mr. Reid, of the Patagonian Penguin, Aptenodytes Pa*

tachonica, Forst.
" The specimen, an adult male, whose dissection forms the sub-

ject of the following paper, was captured at East Falkland Isle,

in latitude 51° 32' south, by Lieutenant Liardet, R.N., and was

brought to England in H.M.S. Snake, and presented by that gen-
tleman to P. C. Blackett, Esq., by whose kind permission I was al-

lowed to examine it in detail : the results of this dissection I now

beg respectfully to lay before the Society. Owing, however, to the

length of time which had elapsed subsequently to its capture, and
to the manner of its preservation (in rum),

—
together with a wound

on the inferior part of the neck, and others in the mouth, added to

several bruises,—part of my description will not be so perfect as

could be desired.
" The bones are very hard, compact, and heavy, having no aper-

tures for the admission of air; but they contain, especially the bones
of the extremities, a thin oily marrow. Theforamina for the trans-
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mission of the blood-vessels of the bones are small. The periosteum
is thick and fibrous.
w The cranium is short and broad, and is united into a single bone,

with very little appearance of suture or harmony : superiorly it is

flattened ; posteriorly,
towards the occiput, it is rounded ; it declines

obliquely forwards ; and when it attains the front of the orbits it is

suddenly truncated to meet the superior mandible.
" The orbits are large, and separated only by membrane. Above

each orbit there is afossa, which is deeper and broader behind than
in front, and which ends suddenly at its union with the orbitar pro-
cess of the temporal bone. External and inferior to the termination

of the transverse ridge of the occipital bone there is a process. The
temporal bone has two processes : the tympanic, situated imme-

diately anterior to the last-named process ; and the orbitar, situated

immediately behind the posterior part of the orbit. The basilar pro-
cess of the occipital bone is short, ending posteriorly in a single

round, prominent condyle, which articulates with the atlas. The
body of the sphenoid is lengthened, and its pterygoid processes
form separate bones. The tympanic bones have the internal pro-
cess much produced. Thejugum is very long and thin, attached as

usual to the tympanic and superior maxillary bones. The palatine
bones are long and thin, meeting posteriorly the pterygoid, and an-

teriorly the superior maxillary bones.

"The upper jaw is immoveable: the superior mandible long,
slender, and a little arched at the point. The apertures for the
nostrils are long and narrow. The bones of the superior mandible
are of the usual form. The superciliary bones are wanting. The
lachrymal bones are small, and fixed to the cranium. The turbi-

nated lamina are small, soft, and cartilaginous.
" The lower jaw is long and slender, and composed of three

pieces, viz., the body of the bone and its two articulating portions.
The coronoid processes are very small. The condyloid process is

-not elevated above the body of the bone. There is a process pro-
duced posteriorly for the attachment of the pterygoid muscles.

" The os hyoides has the lateral cornua much lengthened; passing

upwards posteriorly to the occipital bone, then curved forwards for

a short distance upon the temporal bone.

"The vertebral column consists of

Cervical vertebra 13
Dorsal 9
Sacral 12
Caudal 8

In all 42
" The atlas is of the usual shape. The processus dentatus of the

second vertebra is flattened laterally ; the posterior spinous process
short, and the anterior long. The articulating processes are infe-

riorly produced, as are those of all the cervical vertebrce : in the

lower of them the processes diverge less than in the upper ones.

-The posterior spinous process of the third, fourth, fifth, sixth, and
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thirteenth vertebra is long : in the remainder this process is short.

The transverse processes are short in all except the twelfth and
thirteenth vertebra, in which they more nearly correspond with the

processes of the dorsal series. The articulation of the bodies of the
vertebrce is effected as usual. The sixth vertebra has the transverse

processes extended downwards as much as they may be without the
free motion of the neck being impeded : in the seventh, eighth,
ninth, tenth, eleventh, and twelfth these processes gradually shorten,
and in the twelfth and third can hardly be said to be produced :

they lengthen in the fourth and fifth, and in the sixth reach the

maximum. In the sixth vertebra we notice the commencement of
two processes proceeding from the superior part of the anterior face

of the vertebra, a little external to the median line, which give firm

attachment to the muscles of the neck : in the succeeding vertebra

these processes are more fully developed till they reach the tenth,
after which we observe no trace of them

j
but instead of them, in

the eleventh, twelfth, and thirteenth we have a very prominent an-
terior spinous process: in the two last it is bifid. In the last (the

thirteenth) the transverse processes are extended laterally, and are
curved acutely backwards, leading immediately to the shape of the
dorsal vertebrce.

" These are nine in number. The first has very extensive motion :

in the second the motion is much diminished : and the diminution
of motion is continued as far as the seventh vertebra, the last two

having no motion whatsoever. The posterior spinous processes have
less development than is usual in most Birds. The anterior ones are

very little produced. The transverse processes do not overlap each
other. The oblique processes strongly resemble those of the neck.
In the first vertebra the anterior spinous process is most prominent,
and in the second, third, fourth, fifth, and sixth the process is bifid

and less prominent.
" The sacral region is composed of twelve bones, all anchylosed

together, of which the upper four might almost be regarded as lum-

bar, for they are unconnected to the ilia, except by ligament. The
canalis vertebralis is broadest in the tenth of these vertebrce.

" There are eight caudal vertebra, each furnished with transverse

and spinous processes, and also, on their anterior face, with two

processes arising one on each side of the median line, measuring in

length, on an average, 6 lines. The eighth, or last, is in length 2
inches, conical, with the base towards the body, and having the tip

scabrous, for the insertion of muscle : on the superior part of the

anterior face there is a groove extending about one third of its

length. About half an inch from the tip there is a thickening of sub-

stance, giving the appearance of the tip having been originally se-

parate. The canalis vertebralis extends a short way down the bone.
The seventh vertebra is united to the eighth by anchylosis.
" The ribs are nine in number, and of the usual form : the two

upper ones are not connected with the sternum. The oblique pro-
cesses are situated halfway between their vertebral and sternal ex-

tremities. They commence cartilaginous at the inferior margin of
Third Series. Vol. 7. No. 42. Dec. 1835. 3 U
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each rib, and are about 5 lines broad at their origin : towards their

termination they spread laterally to the width of 1 inch. As they
approach the lower rib they get gradually thinner. In the first and
last rib they are totally wanting. The last rib, at its centre, has a
surface concave externally, produced by the action of the thigh.
The stemo-costal bones are seven in number ; the last one curved

suddenly at its costal end.
" The body of the sternum is long. The keel is much developed

at its top, and forms a very acute angle posteriorly, terminated by
a small line. The space for the attachment of the middle pectoral
muscle is considerably larger than that for the attachment of the

great pectoral. On each side of the keel there is a large space, ter-

minating inferiorly in one, owing to the shortness of the middle

layer compared with the lateral ones. The keel terminates abruptly

inferiorly. The ensiform process has a ridge in the middle, along
which and the inferior edge of the keel a membrane was attached

(which separated in maceration). The external layers of the bone

are, as has been already incidentally noticed, much longer than the

middle one : they curve inwards toward each other, and are tipped
with cartilage. The sternal Jbssa is large and very distinct. The
sternal apophyses are very large.

" The coracoid bones are long, strongly formed, and smooth an-

teriorly ; the\nargin much produced at the superior internal edge,
and the ends furnished with long hamuliform processes, extending

upwards and downwards. The superior one is attached to the cla-

vicle by the intervention of ligament. The upper part of the os

coracoides is bent upon itself at an angle greater than a right angle.

They are larger at their inferior ends, the inner ends being pro-
duced and curved forwards. The glenoid cavity of the bone is

situated on the exterior posterior part, and is formed by this bone
and the scapula, about three fifths of the cavity being formed by the

os coracoides.
" Each clavicle is turned downwards, and is broader near the

coracoid bone, and tapering to the front, where there is a protu-
berance formed by the junction of the clavicles : this protuberance
does not touch the sternum. Posteriorly they give off a flat conical

process, which goes down internally to the coracoid bone, and is

united to the process situated on the posterior part of the scapula,

immediately inferior to its head.
" The scapula is remarkably broad and thin : its neck and head

rounded. There are three articulating processes in this bone : one
with the furculum ; another with the coracoid bone; and the third

with the humerus.
" On comparing the sternum and adjacent bones with the sterna

of some nearly allied Birds, we find less development of the keel

in the Loony and less development of the lateral wings in the

Auk, and more in the Spheniscus. The differences will be best shown

by the following tables :
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}

Colymbus
Glacialis.
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the humerus. Immediately inferior to this is a prominence on the

posterior margin, to which is attached the ligament of the two sesa-

moid bones. The superior ulno-radial joint admits of little motion,

being composed of a convex and plane surface. Near the distal ex-

tremity of the bone there are several rough lines for the attachment
of muscles. The distal articulating surfaces are three : one with
the radius anteriorly ; another with the first carpal bone inferiorly ;

and the third with the second carpal bone posteriorly and obliquely
downwards.

" The radius much resembles the ulna in shape. At its head it

has two articulations : one superiorly, with the anterior tubercle of

the humerus ; and the other posteriorly, for articulation with the

ulna. There are likewise two articulations at its distal extremity :

posteriorly one for the ulna; and inferiorly there is another with the

first carpal bone. Near its neck is situated a process for the attach-

ment of muscles. On its superior anterior part a groove runs ob-

liquely, from before backwards, and from above downwards. At
the distal extremity there is a similar one, but running in a con-

trary direction, i. e. from behind forwards.
" The first carpal bone has the form of a trapezium, with three

articulating surfaces : a superior one for the radius ; a posterior one
for the ulna

j
and an inferior one for the metacarpus. The shape

of the second carpal bone is triangular, with articulating processes,
and a notch on its inferior edge : one anteriorly for the ulna ; the

other inferiorly for the metacarpus.
" The metacarpus is composed of a single bone, formed by the

union of two. The anterior of the two metacarpal bones supports
twophalanges of the first finger, and is twice the size of the posterior

one, which supports the single phalanx of the second finger. The

upper end is crescentic, articulated with the first carpal bone an-

teriorly, and with the second inferiorly. There is a sulcus between
the ends of the two bones, at their inferior extremity.

" The first phalanx of the first finger is a long, broad, and flat

bone, tapering gradually from above downwards, united to the me-

tacarpus by a flat surface, and connected with the second phalanx
by a similar articulation. The other phalanx is broad and flat, ta-

pering from above downwards. By a similar articulation is attached

to the posterior metacarpal bone a phalanx, which is flat, long, and

tapering from above downwards, superiorly giving off a process
which passes upwards for a short distance on the posterior part of

the metacarpal bone.

"The bones of the pelvis are so much shortened behind that they
throw the centre of gravity in a perpendicular line with the ver-

tebra. The length of the ilia behind the cotyloid cavity is one third

of the length of the body in a Gull (Larus) ; one half in the Loon -

7

and not quite one fourth of the length of the trunk in the Patago-
nian Penguin. The sacro-sciatic notch is a competeJbramen. The

pubic bones are long and feeble ; they are turned forwards and

tipped with cartilage. The cotyloid cavity is a perfect foramen,
with a large process at its postero-inferior part tipped with carti-
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lage, and articulated with the trochanter major. The thyroid fora-
men is not complete, except by the intervention of a ligament which

separates it from the obturatorforamen. As there is no iliacus in-

ternus, the superior part of the os ilium extends upwards, and lies

close to the ribs.
" The osfemoris is formed as usual, the head being flattened an-

teriorly, the neck short and thick, the trochanter major smooth on
its

superior posterior surface, and articulated with the process on
the ilium. Besides the posterior there is also an anterior linea

aspera. There is a process external to the external condyle, having
its inferior surface tipped with cartilage, which acts as a pulley.
On its infero-external surface there is a sharp edge. The condyles
are not much everted.

" The shape of the patella is peculiar. There are two articulating
surfaces posteriorly : one which would form part of a large crescent,

and which has a prominence for the condyles of the femur in its

centre
;
the other, inferior, is likewise crescentic

;
it is very narrow,

and articulated by ligaments to the tubercle of the tibia.

" The superior surface of the femur has a crista in its centre, of

an ovoid form : the posterior edge truncated. The internal surface

is perfectly flat : the oblique slightly marked with a ridge, and looks

downwards. There is a groove on the centre of the anterior edge
which also passes obliquely downwards on the external side : these

two sides are truncated at their junction.
" The tibia is nearly twice the length of thefemur : the tubercle is

elevated above its head, and forms a broad short conical truncated

process. On the anterior part of the head there is a large groove,

deepest at the top, and passing obliquely downwards and inwards :

the outer side is here smooth for articulation with the fibula. It

has inferiorly two condyles, articulated with the metatarsus, having
a foramen above and between them for the transmission of tendon,
&c.

" The fibula is in the form of a lengthened cone, and is attached

to the outer surface of the tibia : for about two thirds of its length it

is anchylosed to that bone inferiorly. It has the usual quantity of

surfaces for the attachment of muscles.
" There is no tarsus.
" The metatarsus has two articular depressions on its posterior

surface for the reception of the condyles of the tibia. It represents
three pulleys for articulation with thephalanges. On the inner part
of the superior face is situated the metatarsal bone of the first toe,

connected by ligaments to the large bone. There is afossa on the

superior surface, between the first and second, and second and third

bones of the metatarsus: this gradually decreases in size and in-

creases in depth, till it perforates the bone, and joins thefossa on
its inferior surface, where, immediately anterior, internal, and infe-

riorly to the outer depression on its head, there is a large protu-
berance forming the inner boundary to a groove. The phalangeal
end is formed as in most Birds. The first toe, which is the smallest

in the foot, has three bones, all of which are flattened, and have



526 Zoological Society.

simple articulations, the last one having a nail. The metatarsal bone
is only connected to the others by muscle: the whole length of the

toe is 1 inch : the second toe has three phalanges : the third has four :

and there are five belonging to the fourth toe. All are formed as

is usual in this class.
" The ligaments of the head and trunk are of the usual form.
" In addition to these a ligament arises from the sesamoid bones

of the elbow-joint, which passes to the external or dorsal side of

the carpus, where it is tied down ; it again passes forwards, and is

attached by separate slips to the joint and head of the first part of

the metacarpus and to the first phalanx of the first finger ; and is in-

serted into the second about 3 lines from its head.
" The ligaments of the hip-joint are as usual.
" Besides the usual ligaments of the knee-joint there is one which

arises together with the crucial, and is attached to the patella half-

way down the central line. The form of the semilunar cartilages is

crescentic, with prolonged horns.
" The ankle-joint has semilunar cartilages of the usual form.
" There are superior and inferior annular ligaments belonging to

the metatarsus.
" In no other instance is there any deviation from the usual form.
" There is a very large bursa situated within the knee-joint.
" The muscles were of a dark red colour, very tough, and having

a great deal of cellular membrane amongst them. Thefascia were

very thick and strong. In no instance did I observe any tendency
to ossification in the tendons. In the tendons of the perforatus of

the first and second toes there was a sesamoid bone, scarcely
equalling in size a mustard-seed.
" The panniculus carnosus is very thick and strong, and is divided

into three pieces. The first division arises muscular from the lateral

parts of the skin of the shoulder, back, and under the wing ; from the

fascia of the muscles of the back ; tendinous along the superior

edge of thefurculum ; tendinous from thefascia covering the mus-
cles of the shoulder ; muscular from the blubber over the shoulder-

joint ; and by a small head from the inferior part of the cervical

fascial it passes upwards, uniting anteriorly and posteriorly to its

fellow, and is attached, muscular, into the superior transverse ridge
of the occipital bone, and to the posterior third of the sides of the
lower jaw. The second portion arises from the dorsalfascia by five

irregular fleshy slips : it passes downwards, and is attached to the
blubber covering the back and sides, sending forwards a membra-
nous slip, which is attached to the skin of the abdomen. The last

portion arises fleshy from the tubercle of the tibia, and from the

peritonealfascia : and, covering the abdominal muscles, is attached

very firmly to the skin of the abdomen, sending off two slips, which
unite with their fellows over the central line.

" The occipito frontalis is small, arising posteriorly from the pan-
niculus carnosus, and inserted anteriorly into the frontal bone, just
above its junction with the superior maxilla. The orbicularis palpe-
brarum arises from the anterior part of the orbit, immediately an-
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terior to the situation of the lachrymal bones, and is inserted into

the orbitar process of the temporal bone, from the inferior half of
which a muscle arises, passing downwards under the eye, and at-

tached to the inferior part of the optic foramen, sending pfF a slip,
which is attached immediately anterior and internal to the orbitar

process of the temporal bone. There is most motion in the inferior

eyelid.
" Round the entrance of the external meatus of the ear there are

some muscular fibres observable, but as the part was much bruised,
I was unable to separate them : they seem to act as a sphincter.

" The masseter, temporalis, and pterygoideus arise as usual, as does
also the zygomatic.

" On the fore part of the neck there are two muscles : one arising
from the superior edge of the furculum, near its union with the os

coracoides, and from the recurved portion of the coracoid bone, and
inserted into the temporalfascia ; the other arising tendinous from
the superior internal part oH thefurculum, and attached to the outer
and posterior part of the tympanic bone.

" The tongue has a hyoglossus and lingualis, as usual.
" The muscles of the os hyoides and lower jaw are as usual.
" There is only one pair of muscles of voice.
m The recti postici and antici, obliqui capitis, splenii capitis et colli,

complexi, intertransversales, interspinales, transversalis colli, spinales
dorsi et colli, trapezius, cucullaris, rhomboideus, biventer ceroids, tra-

chelo-mastoideus, longus colli, and scaleni muscles are large and well

defined, arising and attached in the same manner as in most short-

necked Birds, but especially resembling the muscles of the neck of

the Loon ; as do also the abdominal muscles, and those for the mo-
tion of the dorsal vertebrce, ribs, and tail.

" The muscles connecting the scapula to the trunk resemble those

of the Loon, but have broader attachments, in proportion as the

scapula of the Penguin is broader than that of the Bird referred to.
" The principal differences are in the muscles of the wing and

leg.
" The muscles of the wing I shall now describe. The pectoralis

major arises from the superior part of the crista and the external

part of the body of the sternum, from thefascia of the pectoralis

minor, from the cartilages of the ribs, and from the anterior part
of the coracoid bone

j
over the crista it unites with its fellow of

the opposite side ; it is inserted, muscular, into the anterior su-

perior part of the humerus. The pectoralis minor arises from the

lower part of the crista and the interior part of the body of the

sternum, and from the inferior part of the furculum and coracoid

bone ; its tendon passes over the union of the three bones of the

shoulder-joint, moving freely over them, and is inserted, tendinous,
into the scabrous surface on the posterior part of the external side

of the humerus, just below its head. The coraco-brachialis arises

from the lateral angle of the sternum and base of the coracoid bone,
and is inserted immediately posterior and a little superior to the

pectoralis minor. The subclavius occupies the usual place, but is
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small. A muscle arises from the outer and upper fourth of the mem-
brane between the furculum and os coracoides

j
it passes upwards,

but internal to the capsular ligament of the joint ;
and is inserted,

tendinous, immediately above the insertion of the pectoralis minor.

Another muscle arises from the external inferior third of the os co-

racoides, from the angle and costal part of the sternum, and from
the fascia of the pectoralis major for about the length of an inch -

7

passing upwards it forms a round tendon about 4 of an inch from
the shoulder, which passes over the joint and under the supraspi-
nous, and is inserted into the external edge of the foramen at the

head of the humerus. The supra-spinatus is small, and arises fleshy
from the superior edge of the scapula, near the glenoid cavity ;

it

passes round and constricts the ligament of the joint, and is in-

serted, tendinous, into the humerus, immediately anterior to the

muscle last named.
" I will here notice, before proceeding to the remaining muscles,

a loop through which several of the muscles pass. It arises flat from
the infero-anterior edge of the scapula, just below the glenoid ca-

vity, and passing upwards and outwards for about an inch, is then

doubled upon itself, and attached to the same part from whence it

arose : there is no admixture of its fibres.
" A muscle arises from thefascia which covers the last rib and the

outer edge of the external oblique, passes upwards and through the

loop, and is inserted into the lower part of the external edge of the

foramen situated at the posterior part of the head of the humerus.

The latissimus dorsi arises from the last cervical and first five dorsal

vertebra, and forms a tendon, which passes through the loop and is

inserted immediately below the preceding muscle. The infraspi-
natus arises fleshy from the whole external surface of the scapula
below the upper third, and is inserted into the large tubercle of the

humerus. A muscle arises from that part of the inner edge of the

os coracoides which is produced ; it passes obliquely upwards and
outwards behind the os coracoides, to which it is attached ;

and is in-

serted tendinous into the anterior tubercle of the humerus. The
deltoides arises from the posterior part of the projecting edge of the

scapula, and from the scapular process of the clavicle
; passing over

the shoulder-joint, it is inserted into the anterior part of the middle

tubercle of the humerus. The subscapularis arises from the internal

surface of the scapula ; it passes upwards, and is inserted into the

posterior part of the middle tubercle of the humerus. The teres minor
arises from the whole width of the posterior surface between the

glenoid cavity and the end of the upper third ofthe scapula ; it passes
in the groove, and is inserted into the inferior part of the large tu-

bercle of the humerus. Of the triceps extensor cubiti the long head
arises immediately above the origin of the teres minor, and passing
down on the external side of the humerus, it is joined by the second

head, arising from the internal part of the large foramen ceecum of

the humerus ; these two unite about the middle of the arm, and are

joined by the third head, which arises from the two inferior thirds of

the posterior edge of the humerus till within 8 lines of the joint : it
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is now attached to the sesamoid bones of the elbow-joint, and to

the fossa on the inferior parts of the posterior surface of the os

humeri,
" The anconeus arises from this muscle, and from the part of the

bone below the origin of the third head, and is attached to the sesa-

moid bones anterior to the triceps extensor cubiti. Instead of a biceps

and brachialis internus, there is a tricepsflexor cubiti, the long head

of which arises, tendinous, from the antero-interior part of the su-

perior angle of thefurculum, and, passing over the joint, is joined,

at the union of the upper with the middle third of the humerus, by
the fibres of the middle head, which arises fleshy from thejiirculum

immediately behind theforamen formed by the union of the three

bones of the shoulder passing on to join the long head ;
at the head

of the humerus it is joined by the short head which arises from the

anterior part of the foramen ccecum ; when it reaches the superior

part of the middle third of the humerus, it joins the other tendons,
and then forms an aponeurosis over the elbow-joint, and is attached

to the middle part of the radius. A muscle arises from the anterior

superior edge immediately below the arterial groove on the lower

part of the humerus ; it passes directly downwards and is inserted

into the radial extremity of the metacarpal bone and into the edge
of the carpal ligament. Theflexor communis arises from the inter-

nal side of the humerus, from the ligament of the elbow-joint, and
from the superior part of the radius and ulna ; it divides into two

tendons, which go down in the interosseal space, passing under the

ligamentum carpi annulare posterius, and are attached to the first and
each succeeding phalanx of the two fingers about 5 lines below their

articulations. The extensor communis has the same situation and
number of attachments on the external or dorsal side of the humerus.

There is a pronator quadratus arising as is usual in this class. There
is also a muscle which arises from the anterior part of the radius at

its distal extremity, and is inserted into the projection of bone
formed by the phalanx of the second finger, and also, by a slip, into

the internal part of the first phalanx of the first digit.
" The muscles serving for the motion of the inferior extremity

may be described as follows.
" The rectus arises by afascia from the spinous processes of the

last three dorsal and two lumbar vertebrce, and muscular from the

lower halfof the external part of the dorsum ilii and sacro-iliac sym-
physis ; and, passing over the neck of the thigh-bone, is inserted

into the lower edge of the groove on the anterior part of the patella.
The tensor vagineefemoris arises by afascia from the sacral vertebra,

passes over the cotyloid cavity andtrochanter major, and turning to the

anterior part of the thigh is joined by another head which arises im-

mediately anterior to the cotyloid cavity ;
after this union they are

inserted into thefascia of the thigh about halfway down. The glu-
teus medius at its origin occupies that part of the dorsum which ex-

tends between the origin of the acetabulum and the ridge situated in

the centre, and passes downwards and is inserted into the trochanter

minor and the ridge which joins it. The gluteus minimus arises from
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the whole of the dorsum Hit unoccupied by the other glutcri except
its crista, and is inserted into the anterior part of the trochanter

major. The glutceus maximus arises from the prominent ridge on the

os ilium below the acetabulum ; it passes on the posterior surface of
the thigh-bone; and when it has passed below the head of the tibia

it forms a round tendon and passes through a loop situated on the

external posterior part of the tibia; continuing its course obliquely
downwards, it is inserted into the scabrous ridge on the posterior
surface of the tibia near its head. A muscle arises from the trans-

verse processes of all the caudal vertebrae except the last, goes for-

wards, and is attached to the postero-internal edge of the tibia just
below its head. Another muscle arises from the anterior part ofthe

last caudal vertebrce, and is inserted into the external part of the

tinea aspera after its bifurcation. The piriformis arises from the an-

terior oblique processes of the caudal vertebra, from the tip of the

ischium, and from the internal part of the os pubis 5
the fibres con-

verge downwards, and are inserted into the intero-anterior ridge of

the tibia just below the tubercle. The semitendinosus arises from
the ridge immediately anterior to thegluteus maximus, and is inserted

immediately inferior to the bifurcation of the linea aspera on its ex-
ternal division. The gemini arise from the ischium immediately pos-
terior to its spine, and are inserted into the cavity posterior to the

trochanter major. A muscle arises from the ischium anterior to the

gemini, and is inserted into the intero-anterior ridge of the tibia, just
below the piriformis. Of the triceps adductorfemoris the first head
arises from the extero-inferior part of the pubis ; the second head
arises immediately above the first ; and the third above the second,
andfrom the interosseous ligament which unites ihepubis andischium:

they join on the upper third ofthe thigh, and are attached to the linea

aspera on its internal side and division. The obturator interims arises

fleshy from the internal part of the pubis, from part of the obturator

foramen, andfrom the ischium-, it forms a tendon which passes through
the thyroidforamen, is tied down to the joint, and is inserted into

the anterior part of the great trochanter. A muscle arises from the

outer edge of the cotyloid cavity, passing outwards and a little

upwards, and is inserted behind the trochanter major. Another
muscle arises from the anterior part of the acetabulum, passing

directly outwards, and is strongly attached to the ligament of the

joint ; it is inserted into the thigh-bone just below its neck.
" A muscle arises from the interior and a small part of the anterior

and posterior surfaces of the thigh-bone, from near its neck to the

condyles, and forms a tendon which is inserted into the ridge at the

anterior internal part of the tibia immediately below its head. The
cruralis arises fleshy from all the superior and external parts of the

bone not occupied by the former ; one part is inserted into the whole

of the superior surface of the patella, the remainder passes over the

internal part of the patella and is attached to the internal side of the

head of the tibia. A muscle arises by four heads : the first, tendi-

nous, from the ridge behind the external condyle which formed the

loop through which the glutceus maximus passed ; the second, fleshy,
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from the internal side of the triceps ; the third, from the inferior por-
tion of the intero-anterior ridge of the tibia ; the fourth, from the in-

ferior internal edge of the patella 5
these two last join just below the

origin of the third, and passing down tendinous are united to the two

other tendons a little above the ancle-joint : it expands and flattens

at the joint, and just below it divides into two tendons, the internal of

which is inserted into the internal edge of the groove on the plantar
surface of the metatarsal bone, while the external tendon is inserted

into the external head of the same bone. Another muscle arises

from the postero-inferior part of the cotyloid cavity, passes forwards

on the exterior part of the thigh and over the groove on the patella,
and is attached on the interior part of the head of the tibia. The
tendon of theJlexor perforatus is composed of four muscles, which
unite just above the ancle-joint. The first arises by two heads, one
from the outer surface of the external, and the other from the inner

side of the internal condyle ; about the end of the upper third of the

tibia this forms a tendon, which passes down to the place ofjunction
with the others : the second has also two heads, one from the pos-
terior part of the head of thejibula, and the other immediately be-

low the attachment of the glutaus maximus ; the muscle forms its

tendon just below the middle of the bone, and passes forwards and

joins that of the first muscle : the third has one origin between the

two condyles, and forms its tendon at the middle of the leg, passing
on and joining the two former: the fourth muscle arises immedi-

ately above the third, and forms its tendon like the rest, joining them
above the ancle : after the tendons are united they are distributed

as usual. The Jlexorperforans consists of two heads ; the first arises

from the back part of both condyles ;
the second arises from the

superior and posterior third of the tibia,fibula, and interosseous liga-
ment : they unite about halfway down the bone and form a tendon,
which passes in the groove of the plantar surface of the metatarsal

bone, and is distributed in the usual manner. A muscle arises from
the scabrous surface situated on the internal part of the posterior
face of the tibia about halfway down that bone, and forms a tendon
which is attached to the upper part of the internal edge of the groove
in which runs the tendon of the perforans. Another muscle arises

from the external condyle, from the patella on its anterior surface,
and from the fibres of the rectusfemoris ;

it covers the tibia and fills

up the space between it and thejibula, and forms a tendon which

passes through thejbramen situated at the anterior surface of the

tibia between its condyles, under the capsular ligament of the ancle-

joint, and is attached to the prominence situated between the second
and third portions of the metatarsal bone near its tibial extremity.

" A muscle arises from the anterior and external parts of the head
of thejibula; it becomes tendinous about halfway down the leg,

passes under the annular ligament, and is inserted into the external

side of the metatarsal bone near its postero-inferior angle : another

slip goes under the foot and forms the plantar fascia. Another
muscle arises from the anterior inferior surface of the patella, and
from the whole of thefossa and its edges on the head of the tibia,
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passes downwards, and is tied down by the annular ligament j
and

has the same distribution as in the Locn and Gull, except that the

tendon is more closely tied down, smaller, and not so round. An-
other muscle arises fleshy from the whole anterior part of theJibula,
interosseous ligament, and part of the external side of the tibia ; it

forms its tendon near the ancle-joint, and is attached to the pos-
tero-external angle of the metatarsus on its plantar surface. There
are also four muscles arising from the metatarsal bone, one on each

side, and one in thefosscc between the three portions of the meta-

tarsal bone : they all arise near the tibial end on its superior surface,

and are attached to the phalanges of the first, second, and fourth

fingers. The thumb has three muscles: an extensor, on its superior

surface; ajlexor, on its inferior
j
and an abductor, on its internal

surface ; all attached to the tibial end of the metatarsus as usual.
" The diaphragm consists of twelve narrow fleshy slips, which

arise, six on each side, from the internal surface of the ribs : near

their angle they pass upwards, and are inserted tendinous into the

thin transparent membrane covering the lungs. The blood-vessels

pass in front of it.

" The circulatory system corresponds exactly with that of the

Loon, except in the origin and distribution of the arteries of the

stomach. The cceliac artery comes oft' on a level with the fifth rib ;

it passes a little forwards, and divides into the coronaria ventriculi,

the hepatic, and the splenic. The coronaria ventriculi, just after its

origin, divides into the superior and inferior coronaries : the superior

passes round the large curvature of the stomach, and near the pylo-
rus gives off the superior pyloric and left hepatic ; the inferior passes
down the right side of the stomach, and disappears at the pylorus,

being here minutely ramified upon it. The hepatic gives oft' the

right gastro-epiploic, which goes on the inferior angle of the sto-

mach, and the right gastric, which goes on the pylorus and superior

part of the stomach, anastomosing with the superior pyloric and
inferior coronary arteries. The splenic gives off a small artery dis-

tributed on the cardiac portion of the stomach, and some vasa

hrevia, which are distributed to the left portion of the stomach.

"Not wishing to mutilate the skeleton, I did not examine the

brain
5
but from the number, size, and situation of the foramina in

the base, and the whole contour of the cranium, the brain must be

presumed to be very nearly similar in proportional quantity and
structure to those of the Loon and Gull*
" The nerves are distributed as usual. The brachial plexus is

composed of the last cervical and first two dorsal nerves, and of a
filament from the last spinal nerve but one in the cervical region.
The sciatic is composed of the five superior or anterior pairs of pel-
vic nerves.

" The nose is organized similarly as in others of this class. The

cartilaginous lamincs of the turbinated bone are concentric, and
thirteen in number.
" The eye has six muscles, which arise and are attached as usual.

The lachrymal gland is placed at the postero-superior part of the
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orbit, and is large in proportion to the globe of the eye. It sends
off several ducts; I think seven

;
but the part being much injured, I

found it impossible to ascertain their precise number and origin :

one, however/ opened immediately under the anterior part of the

membrana nictitans. Two other ducts also opened below this mem-
brane, passing from the Harderian gland, which was situated at the

inferior part of the orbit. The nasal gland occupied its usual situ-

ation, partly in the anterior and superior portion of the orftit, and

partly in thefossa of the frontal bone : its duct passed forwards un-
der the bridge of bone, and then bifurcated, one division of it ending
on the cartilaginous laminae of the ossa turbinata, and the other going
forwards, and lying on the bone : I was not able to trace it further.
" The membrana nictitans is large and strong : it is moved by a

pyramidalis and a quadratus muscle.
" The globe of the eye is large, as compared with the cranium*

The sclerotic is less osseous than I have yet found it in any Bird.
The optic nerve enters at the postero-inferior part of the sclerotic.

The cornea is small, owing to the large space occupied by the scle-

rotic. Under the cornea lies the membrana aquatica, consisting of a
thin membrane, adhering to the edge of the iris. This membrane
was first observed, together with the tunica cellularis, by Mr. Blackett,
in 1802, in the eye of the Cat, the preparation of which was sold in

the first part of Mr. Brookes's Museum. The tunica cellularis in this

animal is rather pulpy, but, on the application of liquor potassce,

it dissolved, and displayed a cellular structure. Mr. Blackett de-

monstrated this membrane to me in 1832, since which time I have
observed it in all the eyes I have examined ; but, owing to the diffi-

culty in obtaining specimens, I have not been able to make suffi-

ciently extensive researches to justify the demonstration of the mem-
brane as one of the proper tunics of the eye. There appears to be
a marsupium nigrum. The retina is very thick and strong.

" The absorbent system is more perfect than in most Birds. Of
the thoracic ducts, the left is the largest. There are a femoral and
two axillary glands ; also an extra pair of bronchial glands more
than in the Loon or Gull. The coccygeal glands are 2 inches 3
lines long, and 9 lines broad.

" There is a gular pouch, which measures in length 4? inches,

and in breadth 8 lines.
" The tongue is set with cartilaginous papillce directed backwards.
" There is only one pair of salivary glands ;

the submaxillary.
" The structure and proportion of the lungs are the same as in

the Water Birds generally. The air-cells are few in number, and

small, and are filled by openings from the lungs, or from one cell to

another. They consist principally of the internal air-cells ; one above
theJurculum; and the axillary, abdominal, and femoral rows.

'• The liver, spleen, and pancreas are large.
" The oesophagus is straight, and 1 inch and 5 lines in width. It

is infundibuliform, so that when it reaches the stomach it is 2 inches

and 4< lines wide : the infundibulum contained the beaks of cuttle-

fishes and gravel.
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" The stomach is muscular, small, and glandular, and of the shape
of an egg. The duodenum is broad at its origin, and at about &$-

inches from its commencement the biliary and pancreatic ducts enter.

The gall-bladder is 6 inches long and 2 inches in circumference
;

it

is attached to the under side of the liver, and, gradually diminishing
in diameter, it passes over the stomach, and is inserted into the in-

testine, without the intervention of any duct.

* The testes were large, as were the supra-renal glands and kid-

neys. 1 did not observe any difference from the usual structure and

proportions in any other parts.
" The small intestines measured 22 feet 6 inches in length, and

were about the thickness of the little finger. There were attached

to them two cceca, each measuring about 1 inch 3 lines in length,
which were of the same diameter as the intestines. The great intes-

tines were somewhat larger than the small. The measurements of

the stomach and the intestines were as follows:
Feet. Inches. Lines.

Length of the oesophagus 10
Breadth at the pharynx 1 6
. irtfundibulum 2 4

Length of the infundibulum 10
Breadth at the junction ofthe infundibulum with

the stomach 6

Length of the stomach 4
Width of ditto 2 6

Length of the duodenum „ 1 3
Circumference of ditto 4

Length of the small intestines, inclusive of the

duodenum 22 6

Length of the cceca 1 3
Circumference of the cceca and the small intes-

tines 2 6

Length of the large intestines 6
Circumference of ditto 2 9
" The total length of the individual examined, measured over the

back, was 3 feet 2 inches and 6 lines; the length of the neck, 11

inches and 9 lines ; that of the trunk, 1 foot 1 inch and 9 lines."

The reading of Mr. Reid's communication was illustrated by the

exhibition of the skeleton of the specimen of the Patagonian Penguin
described by him, and of preparations of many of the viscera, the

whole forming part of the collection of Mr. Blackett.

LXVI. Intelligence and Miscellaneous Articles.

ON THE EVOLUTION OF LIGHT DURING CRYSTALLIZATION. BY
HENRY ROSE.*

AN emission of light has often been noticed during crystallization,
but its appearance has always been a casual one, and never, as far

as I am aware of, has it been produced at will. I have observed during
* Read to the Academy of Sciences at Berlin, July 30, 1835.
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the crystallization of arsenious acid a strong emission of light, which

differs from that seen during the crystallization of other substances,

in as much as it may be produced at pleasure. Take two or three

drachms of the transparent or vitreous arsenious acid, put it in a

matrass of white glass along with an ounce and a half of not fuming
muriatic acid of the common strength, and half an ounce of water;
allow the whole to boil for ten minutes or a quarter of an hour, and
then let it cool as slowly as possible, which is best done by gradually

decreasing the flame of the spirit-lamp which has been used for the

boiling. If the experiment is conducted in a dark room, the crystal-
lization is accompanied by a strong emission of light, the formation

of each little crystal being attended by a spark. If the vessel is then

agitated, a great number of crystals suddenly shoot up, and an equal
number of sparks occur at the same time. If a considerable quantity
of arsenious acid, such as an ounce or an ounce and a half, or more,
is treated with a corresponding quantity of diluted muriatic acid,

then, on shaking the vessel, if the right moment is seized, the emis-

sion of light from the shooting of the crystals is so powerful that a
dark room may be lighted up by it.

Considerable time elapses before the acid solution of arsenious acid

leaves off depositing crystals, consequently the cooled solution still

continues to emit light on the second and even on the third evening,
but only extremely feebly, and only when it is agitated. It is, how-

ever, impossible after this to produce any emission of light ; a proof
that it is occasioned by the shooting of the crystals, and not by elec-

tricity of friction.

If the hot solution of the transparent arsenious acid is allowed to

cool rapidly, whereby a friable mass of arsenious acid is obtained,
then either a very feeble light or none at all can be observed. Equally
little light is observable if the transparent acid is treated with acetic

or nitric acid, the latter either of the common strength or fuming.
The reason of this is simply that these acids dissolve but very little of

the arsenious acid, especially the acetic acid, so that this solution is

but slightly tinged yellow by sulphuretted hydrogen, without any
sulphuret of arsenic being precipitated. Dilute sulphuric acid, on
the other hand, dissolves rather more arsenious acid by boiling, and
if this solution be allowed to cool very slowly, a feeble light may
sometimes be observed. If a large quantity of the transparent arse-

nious acid is treated with only so much nitro-muriatic acid (which,
however, must contain an excess of muriatic acid,) that it is not com-

pletely dissolved and oxidized to arsenic acid, a strong light is then
observed on cooling.
The cause of the luminosity of crystals during their formation has

long appeared to me to be this : that the substance which separates
from a fluid in the form of a luminous crystal is not contained as such
in the solution, but that it is only formed when the crystal is formed,
and that the appearance of light is necessarily conditioned by the for-

mation of a new substance in a crystalline state.

The light evolved during the crystallization of substances has most

frequently been observed with sulphate of potash, but always only
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casually, and never during the recrystallization of pure sulphate of

potash, but, as I believe, merely during the crystallization of the so-

lution of the residue from the preparation of nitric acid. This con-
tains almost always sesquisulphate of potash, which as such is solu-

ble in water, but which, according to Phillips, is decomposed whilst

crystallizing into bisulphate and neutral sulphate of potash ; and the
latter becomes luminous during crystallization, whilst it is formed in

the fluid, and crystallizing out of it.

Two isomeric states of the arsenious acid are commonly known :

it is either transparent and vitreous, or porcellanous and opake. At
first after melting it is quite transparent, but simply by keeping it,

and without its experiencing any increase of weight, it becomes milk-

white and opake. In both states the acid has different specific gra-

vity and solubility in water.

I have only been able to observe the evolution of strong light

during the crystallization of the arsenious acid, when I treated the

vitreous acid with muriatic acid in the above-mentioned manner. In

the same manner the opake acid and also the pulverulent arsenious

acid, which is obtained by sublimation during the roasting of the

arsenical ore, and which is known in commerce under the name of
"
Giftmehl*," when treated with muriatic acid did not produce, even

by the most gradual cooling, any light, and it was only by shaking the

vessel that a very feeble light was visible
;

in the latter case most

likely because the opake acid contained still some portions of the

vitreous acid. But this feeble light could never be compared with

the strong light which was visible when the transparent acid was

employed. The light evolved during the shooting of the crystals of

the arsenious acid appears, therefore, to depend upon this, that the

solution of the transparent acid is changed by crystallizing into the

opake or porcellaneous kind. The crystals produced belong, there-

fore, to the opake modification j
and the change of the transparent

into the opake acid is caused by nothing else than the transformation

of the acid from a completely uncrystalline to a crystalline state.

The crystals of arsenious acid which are obtained from a very

slowly cooled solution in muriatic acid are, however, transparent;
but this transparency is caused only by their size, and an aggregate
of very small crystals of the acid would exhibit an opake appearance.
The crystals formed were always regular octohedrons, and did not

possess the form observed by Wohler, which is, perhaps, a third iso«

meric modification of arsenious acid.

If the transparent acid is treated in the above-mentioned manner
and proportions, and the crystals have been formed accompanied

by phosphorescence, and the whole been allowed to cool perfectly,
the phosphorescence can be obtained once more, and sometimes even

very powerfully, if the whole is again heated to the boiling-point and

slowly cooled.
'

However, the light is much more feeble than that first

observed, and is only caused by the muriatic solution still containing

portions of the transparent arsenious acid, and which during crystal-

• The suboxide of arsenic of Berzelius.
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lization evolves this feeble light. Moreover, the quantity of dilute

muriatic acid in the mixture above-described is not sufficient to dis-

solve all the arsenious acid, and there remains, therefore, a small

portion in the vitreous state.

But still all the appearances of light which have been observed

cannot be explained on the principle of a new arrangement or forma-

tion, and I myself hold this hypothesis to be one which requires the

evidence of more facts to establish its probability. Thus, Berzelius

observed phosphorescence during the crystallization of fluoride of so-

dium out of a solution which held the same salt already in solution.

HYDRATE OF OIL OF TURPENTINE.

MM. Dumas and Peligot state that they received from M. Julien

Fontenelle some well-defined crystals collected from oil of turpen-
time : 0-287 of these, submitted to analysis, yielded 0295 of water

and 0662 of carbonic acid, which indicate :

Carbon 638

Hydrogen 1 1*4

Oxygen 24-8 100-0

M. Bonastre had observed prismatic crystals resembling the pre-

ceding in the essence de basilic {Ocymum basilicum); of these 0*285

yielded 0*297 of water and 0*657 of carbonic acid, or

Carbon 63-8

Hydrogen 11*5

Oxygen 24*7 100-0

Lastly, on examining the oils in the laboratory at the Jardin des

Plantes, a bottle of oil of the Cardamomum minus was found in

which there were numerous colourless prismatic crystals like the

foregoing. They were purified by pressure, and 0-213 of them

gave 0*493 of carbonic acid and 0*220 of water, or

Carbon 64-

Hydrogen 1 1 *4

Oxygen 24*6 1000

These numbers nearly coincide with those which give the fol-

lowing formula :

C 40 1530-4 63*6

H" 2750 11-4

0« 600-0 25-0

2405-4 100-0

This formula may be explained by C40 H3*+ H'« 0\
If, as the authors believe, these three substances are identical,

the hydrate which constitutes them ought to be found in a multi-

tude of cases. If they are merely isomeric, the study of them
would require more of them than the authors possessed ; their ob-

ject in publishing these analyses is to call the attention of chemists

to a product which is but little known, but of considerable in-

terest.—Ann. de Chim. et de Phys., tome lvii. p. 334.

Third Series. Vol.7. No. 43. Supplement, 1835. 3 X
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ACTION OF OXACIDS ON PYROXYLIC SPIRIT.

[Continued from page 429.]

The oxacids, by their action in pyroxylic spirit, give rise to two
sorts of products : true neutral salts, corresponding to compound
tethers formed from alcohol

j
and true acid salts, corresponding to

sulphovinic or phosphovinic acid. The former are very easily ob-

tained, and all contain an atom of acid, an atom of methylene, and
one of water. They are more easily prepared, more stable and vo-

latile than the corresponding alcoholic compounds. The detailed ex-

amination of one of these compounds will show the theory of their

formation
j

the neutral sulphate of methylene, selected for this pur-

pose, has no corresponding compound in the alcohol series, at least

not so pure.

Sulphate of mithylene.
—Distil a mixture of one part of pyroxylic

spirit, with eight or ten parts of concentrated sulphuric acid. As
soon as ebullition commences, an oleaginous liquor distils, and when
it is over, this is found to be equal in quantity to the spirit employed ;

the distillation ought to be slow, but the boiling ought to be kept up.
With the oleaginous liquid there distils an aqueous one

$
the mix-

ture is to be agitated with a little water, and then with chloride of

calcium. It is then to be rectified from finely powdered caustic

barytes. Lastly, it is to be exposed to sulphuric acid and potash
in vacuo.

These operations are to separate the sulphuric and sulphurous
acids and water • the only product which remains is colourless, has

an alliaceous smell, and its density is 1324. It boils at 360 Fahr.

without suffering any alteration. The density of its vapour is about

4-565.

It is composed of

1 atom of sulphuric acid. . 501*16 64*5

1 atom of methylene 178-05 22-4

] atom of water 112-50 13*1 100*0

This neutral sulphate of methylene may not only be distilled with-

out alteration, but it does not decompose at 392° Fahr. It is slowly

decomposed by cold water, and very rapidly by boiling water, which

immediately destroys it with violent disengagement of heat
j

the

sulphate totally disappears without producing any new oil
; sulpho-

methylic acid is formed, and hydrate of methylene (pyroxylic spirit)

is reproduced.
This compound has no action upon caustic barytes ;

on the contrary,

hydrate of barytes and the hydrated alkalies in general decompose it

with the greatest facility : when, for example, a solution of potash is

mixed with it, much heat is excited ; the sulphate of methylene disap-

pears, and sulphomethylate of potash and pyroxylic spirit are pro-
duced in its place. In this reaction the water is found to reproduce

pyroxylic spirit.

This decided action of the dissolved alkalies, as well as analysis,

prove a difference between the neutral sulphate of methylene and the

neutral sulphate of carbonated hydrogen of Serullas, which would

create surprise if it were not noticed : the former contains one atom
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of water, the latter only half an atom, and treated with potash it yields

an oily carburetted hydrogen, while the sulphate of methylene yields

none. It is supposed, however, that the compound obtained by S6-

rullas is, in fact, a sulphate of methylene, mixed with variable quan-
tities of oily cnrburetted hydrogen.

Sulphate of methylene possesses very important properties, since

by its use all the analogous compounds of methylene may be pro-
cured.

When heated with fused common salt, sulphate of soda and gaseous

hydrochlorate of methylene are produced.
Heated with fluoride of potassium, gaseous hydrofluate of methy-

lene is obtained, hereafter to be described.

When it is heated with cyanuret of mercury or cyanuret of potas-

sium, sulphate of mercury or of potassium is procured, and at the

same time, hydrocyanate of methylene is obtained in a liquid form.

When distilled with benzoateof potash, benzoate of methylene is pro-

cured, and with dry formiate of soda, formiate of methylene results.

When put in contact with saturated alkaline sulphurets, a liquid is

obtained analogous to the mercaptan of M. Zeise.

[To be continued.]

PREPARATION OF PURE TELLURIUM. BERZEL1US.

Telluret of silver having lately been found in Siberia, and telluret

of bismuth at Schemnitz, Berzelius has obtained the metal in a pure
state from the former by the following process : Mix dry carbonate

of potash intimately with the well-pulverized mineral, make it into a

thick paste with olive oil, and put it into a porcelain crucible with a

cover. The crucible is then to be at first gently heated, till the oil

is carbonized ;
and when gas ceases to burn at the edges of the cru-

cible, the heat is to be raised for a moment to whiteness, and the

crucible then allowed to cool. A deep brown porous mass is ob-

tained
;

it is to be quickly powdered in a dry mortar, and thrown upon
a dry filter and washed with boiling distilled water, with as little con-

tact of air as possible.
A liquor of a rich red colour is obtained, which whenever it comes

into contact with the air, becomes of the lustre of silver from the

tellurium which separates, while the potassium oxidizes by the oxygen
of the air. As soon as the liquor passes colourless, the mass on the

filter is sufficiently washed, and is composed of charcoal and metallic

bismuth, containing mere traces of tellurium.

The deep red solution contains telluret of potassium mixed with

more or less sulphuret and seleniuret of potassium, with a small quan-

tity of telluret of gold, copper, manganese, and iron. If the solution

be suffered to remain at rest, the surface becomes covered with a

pellicle of tellurium, and gradually, but very slowly, it becomes turbid

to the bottom : by blowing air into it the mass oxidizes readily. The

potassium becomes potash, and the tellurium is precipitated in the

metallic state; it may be said that the tellurium is precipitated by

oxygen. When the precipitation has ceased, the solution assumes a

green colour, and if it be poured off at this moment, it deposits in a few

seconds a very small quantity of tellurium, and the liquor becomes

3X2
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yellow when the precipitation has ceased. The green colour is owing
to a mixture of the blue tint occasioned by the small quantity of tel-

lurium mixing with the yellow colour of the liquor. Sometimes the

remaining liquor is of a dull rose colour, and gives no precipitate in

several days ;
this is owing to the telluret of iron which it contains.

As long as the potash is in access, the sulphur and the selenium are

not precipitated, but the access of air converts them into acids
j

this

is a method of obtaining tellurium free from these substances. Mu-
riatic acid precipitates from the yellow solution the selenium and the

sulphuret of tellurium which it contains, in the state of sulphuret and
seleniuret of tellurium.

The tellurium precipitated from the alkaline solution is a very fine

and dense powder : it must be purified by distillation
;
but on account

of its slight volatility it cannot be sublimed from a retort in a common
furnace. In order to effect it, a long porcelain vessel, containing tel-

lurium, was put into a large porcelain tube in a furnace; it was heated

to redness, and a current of hydrogen gas passed over it. The tellu-

rium was converted into vapour, and it was constantly carried by the

hydrogen towards the cold parts of the tube, where it was condensed.

In order to make the tellurium flow after its condensation, the tube

must be slightly inclined. In a short time all the tellurium distils,

and there remains in the porcelain vessel a small button formed of

the tellurets of gold, copper, and iron • the product of the distillation

is pure tellurium.

In general the process, which consists in fusion with potash and

charcoal, maybe employed to purify tellurium, especially if it contains

sulphur, selenium, or arsenic, all bodies which cannot be separated
from it by distillation. The arsenic goes off in vapour at a red heat,

and the two others, after the precipitation of the tellurium by the air,

remain dissolved in the liquor. The solution of potash contains the

metals which render the tellurium impure. If in this operation pow-
dered charcoal be employed instead of oil, the mixture may be strongly
heated at once, but the solution of telluret of potassium which is then

obtained contains telluret of calcium • and as the lime which is pro-
duced is precipitated with the metal, the precipitate must be first

washed with muriatic acid, and then with water. The quantity of

charcoal ought always to be sufficient to prevent the mass from fusing

during reduction, for then it would go over the edges of the crucible and

part of it would be lost.—Annalesde Chimie etde Physique, lviii. 132.

ANALYSIS OF THE PLENAKITE. BY PROFESSOR BISCHOFF.

This very rare mineral is found in the shallow part ofan iron mine at

Ftamont (Vosges)
•

it is crystallized in rhomboids. Its physical cha-

racters are the same as those of the plenakite of Nordenskiold, and the

analysis of M. Bischoff confirms their similarity. It is as follows :

Silica 17048
Gtucina 14*280

Lime and magnesia 0*030

Matter unacted upon 2252 33*610

It is considered as a bisilicate of glucina.
—Ibid.*

* See p. 239 of the present number.
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MINERAL WATERS.

Circular addressed by Professor Daubeny of Oxford to men of sci-

ence, particularly on the Continent, who interest themselves on

the subject of mineral waters :

"August 25, 1835.
"

Sir,
—The British Association for the Advancement of Science, at

their meeting in Dublin this year, having done me the honour to re-

quest that I would draw up a report
" On the present state of our

knowledge with regard to Mineral Waters," I am anxious to obtain

all the information I can on this subject, and shall be obliged by any
communications with which you may favour me, especially relating
to such recently published memoirs or treatises as consider the sub-

ject in a scientific point of view.
" These communications, if from foreign parts, may be addressed

to the care of Mr. Hunnemann, Queen-street, Soho-square, London,
who has correspondents in most cities of Germany.

" I am, Sir, your obedient servant,
" Charles Daubeny, F.R.S.,

" Professor of Chemistry, Oxford."

NEW WORK PUBLISHED BY DR. BOUE.

Guide du Gfologique Voyageur. 2 vols, small 8vo. Levrault, Paris.

This work is upon the model of Leonhard's *

Agenda Geologica,'
but much enlarged.

It is divided into seven parts:
1. Preliminary remarks, viz. indications for the travelling geolo-

gist ; necessary instruments of all kinds ; maps, books, &c.

2. Considerations of the external configuration of the earth's sur-

face; physical geography j
mountain chains

; valleys 3 rivers
; springs,

&c.

3. General geology j description of rocks, and changes produced
in them by fire

j
table of formations on which the crystalline schistose

rocks are placed as modifications of various older and newer formations.

4. Particular geognosy; primary, secondary, tertiary, and alluvial

rocks
;

their various epochs.
5. Palaeontology j distribution, &c. of fossil plants and animals.

6. Geological geography; general review of the geology of known
countries

; geological itinerary in the best-known countries of Europe.
7. Applications of geology.
The Appendix contains : 1st, catalogue of the best geological maps ;

2nd, catalogue of the best works of geological descriptions ; 3rd, cata-

logue of all known collections of rocks and fossils. Under each

article there are numerous references to the best works or memoirs
on each particular branch of geological research.

Sir Francis Chantrey's admirable bust of the late venerable Trough-
ton (now placed in the Observatory at Greenwich) has, by permis-

sion, been modelled with great success as a cabinet bust by Mr. C. A.

Rivers, of 26, Derby-road, Kingsland, the artist by whom those of

Telford, Lord Brougham, Lord Denman, &c. were executed.
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INDEX to VOL. VII.

%riCALEPHA, proposed distribution

of the families of, 68.

Acids:—English sulphuric, 235
; suc-

cinic, 238; sulpho-methylic,397; mu-
riatic, 400

; hydrocyanic, 400
; pyro-

mucic, 429.

Achromatic object glass, double, 161.

Agassiz (Prof.) on fossil fishes, 485 ;
on

the principles of classification in the

animal kingdom, 491.

Air,vibration ofin a cylindrical tube, 300.

Alison (Dr.) on the vital powers in ar-

teries leading to inflamed parts, and
on the cause of death in asphyxia,510.

Aluminum, atomic weight of, 75.

America, appearance of elevation of

land on the west coast of, 318.

Ampere (M.) on heat and light as the

results of vibratory motion, 342.

Anemometer, new, 315.

Antimony, on oxychloride of, 332.

Apjohn (Prof.) on the dew-point, 266,

313, 470; on the specific heats of

elastic fluids, 385.

A. K., on Newton's rings.. 363, 474.

Arsenic in English sulphuric acid, 235 ;

in phosphorus, 331.

Arteries leading to inflamed parts, on
the vital powers in, 510.

Asphyxia, on the cause of death in,5 10.

Assay of silver, 425.

Astronomical Society, 69.

Astronomy :
—Prof. Encke on Olbers's

method of determining the orbits of

comets, 7, 123, 203, 280, catalogue of

comets, 36
;
Snow's catalogue of 76

stars, 69 ; comets observed at Para-

matta, 69
; Halley's comet, 139, 236

;

new method of reducing lunar obser-

vations, 241.

Atmosphere of a white-leadmanufactory,

experiments on, 77.

Atomic weight of aluminum, 75.

Attraction, electrical, 304
; magnetic,

439.

Aurora Borealis, on the, 304.

Azote, phosphuret of, 158.

Ball (R.) on Pentacrinus Europceus and

& species of Bero'e, 495.

Barker (Dr. W.) on electric currents

passing through platinum wire, 388.

Barker (Prof. F.) on certain chemical

processes, 407.

Beke (C. T.) on the advance of the land

in the Persian Gulf, 40.

Bell (Sir C.) on the spinal chord, 138.

Bernoulli's theory of the tides, 457.

Bero'e, species of, 495.

Berzelius (M.), preparation of pure tel-

lurium, 539.

Birds, geographical range of, 418, 493.
Bischoff (Prof.), analysis of plenakite,

540.

Blood, influence of the tricuspid valve
of the heart on the circulation of the.

207
;
on the regulation of the quantity

of blood within the heart, 212 ;
notice

of certain appearances in blood, 410.
Boase (H. S.) on the structure of rocks,

376, 445.

Bog timber, on, 499.

Bonn, meeting of the Scientific Associa-
tion of Germany at, 157.

Botany :
—of the Himalayan Mountains,

132; on the formation of wood, 498;
notice of a yew found in a bog, 499

;

notice of the yew at Macruss, 499 ;
on

bog timber, 499 ;
Oxalis tuberosa, So-

latium tuberosum, Cevadilla, Amole,
Oestrum Mutisii, 500; pericarp and
nuts of the Palo de Faca, 501.

Boue (Dr.) notice of his Guide du Geo-

logique Voyageur, 541.

Brewster (Sir D.) on the optical proper-
ties of the oxalate of chromium and

potash, 436
;

on the structure and

origin of the diamond, 245.

British Association, suggestions respect-

ing the ensuing meeting, 118.

, notice of the Dublin meeting, 71,
237

;
official report of the Dublin

meeting, 289, 385, 480.

Bruit de Soufflet, mechanism of, 508.

Buckland (Prof.), notice of a newly dis-

covered gigantic reptile, 327.

Calorific effect ofthe sun's direct rays, 1 82.

Calorific rays, their transmission through
diathermal bodies, 475.

Cape Farewell, geographical position of,

490.

Cambridge Philosophical Society, 70.

Carter (W. G.) on the delta of the Per-

sian Gulf, 192, 250.

Cetacea, mammary glands in the, 507.
Challis (Rev. J.) on the vibrations of a

cylindrical tube, 300.

Chama, on some species of, 65.

Charlesworth (E.) on reins of crystal-
lized carbonate of lixe in fossil wood,
76

;
on the crag-formation and its or-

ganic remains, 81
;
on the coralline

crag, in reply to Mr. Woodward, 464.
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Chichester, earthquakes at, 208.

Chromium, oxalate of, and potash, opti-
cal properties of, 436.

Cinnamon, oil of, 74.

Circulating organs in diving animals,
502.

Circulation of the blood, on the, 207.

Clarke (E. M.) on certain effects of vol-

taic magnetism on iron, 422.

Classification, principles of, 491.

Coal-gas, phaenomena offlame from, 404.

Coloured bands, obsei-ved in examining
Newton's rings, 363, 474.

Comet, Halley's, 139, 236.

Comets, catalogue of, 36
;
observed at

Paramatta, 69
;

Prof. Encke on 01-

bers's method of determining the or-

bits of, 7, 123, 203, 280.

Coniferce, on the structure of, 496.

Connell (A.), analysis of fossil scales,396.

Cooper (P.) on the theory of sound, 211
;

on the theory of the tides, 212.

Coral, new genus of, 330
;
on a species

of, 409.

Corrigan (Dr.) on the mechanism of

Bruit de Souffiet, 508.

Corrosion ofmetalsby sea-water, on, 389.

Crag formation, on the, 81, 353, 463,
464.

Crustacea, on the metamorphoses of the,

210; fossil, 517.

Crystalline form of Kupferbliithe, 159.

Crystals, on the reflexion and refraction

at the surface of, 295.

Cuming (Mr.), new species of shells,

153, 226, 227.

Curtis (J.), descriptions of a new genus
of the family Melolonthidce, 224

;
on

a moth found in the galls ofa plant, 224.

Cyanuret of mercury, its decomposition

by iron, 78.

Dalmahoy (J.) on the greater calorific

effect of the sun's direct rays in high
than in low latitudes, 182.

Daubeny (Prof.) on discoveries in vol-

canic strata, 316; on the volatiliza-

tion of magnesia by heat, 406
;
on

the action of light on plants, 496 ;
ana-

lysis of a mineral spring near Oxford,

518; circular to men of science rela-

tive to mineral waters, 541 .

Davy (Dr. J.), Prof. Faraday in reply

to, 337.

Davy (Prof.), experiments to prevent
corrosion by sea-water, 389

;
on Ni-

cotin, 393.

De la Beche (H. T.) on the trappean
rocks with the new red sandstone, 513.

Denham (Capt.) on the survey of the

Mersey and the Dee, 487.

Denmark, on the geology of, 412.

Dew-point, 256, 266, 313, 409, 470.

Diamond, structure and origin of, 215.

Diathermal bodies, transmission of calo-

rific rays through, 475.

Diopsis, new species of, 519.

Divergence, the cause of motion in

plants, 357.

Diving animals, on their circulating or-

gans, 502.

Douay, Congres Scientifiques at, 237.

Dublin meeting of the British Associa-

tion, 289, 385.

Dumas (M.) on pyroxylic spirit and

methylene, 427.

Dunn (A.) on the atmosphere of his

white-lead manufactory, 77.

E. W. B. on the frequent deficiency of

the ungueal phalanx in the orang ou-

tang, 72
;
on the consolidation of the

new red sandstone, 515.

Earthquakes at Chichester, 208.

Echini, subdivision of, 328 ;
mode of pre-

serving, 493.

Egerton (Sir P. G.) on a stratum of re-

cent marine shells in Cheshire, 326
;

on Ichthyosauri, 414
;
on the disco-

very of ichthyolites in N. Stafford-

shire, 517.

Electricity :
— Prof. Faraday's researches

in, 411
;
vindication of Prof. Fara-

day's discoveries, 421 ; electrical at-

traction, 304
;

electrical balance, 303,
304

; prismatic decomposition of elec-

trical light, 299
;

electric currents

through platinum wire, 388.

Electro-magnetism, 231 : on its appli-
cation to manufactures, 305, 306.

Encke (Prof.) on Olbers's method of de-

termining the orbits of comets, 7, 123,

203, 280.

Enharmonic organ, 366.

Entomological Society, 420.

Entomology :
—a new genus of Mclolon-

thidte, 224
;
a species of moth found

in the galls of a plant, 224
; hymeno-

pterous insects, 228
; descriptions of

new species of Diopsis, 519.

Entozoa of the human subject, on the,

506.

Equations, of the fifth degree, 202
;
nu-

merical, 384
;
transformation of, 478.

Faraday (Prof.), reply to Dr. Davy, 337 ;

researches in electricity, 41 1
;
M. Pog-

gendorff on his discoveries, 421.

Farquharson (Rev. J.) on the ice fonned
at the bottom of running water, 137.

Fishes, of the river Quorra, 64
;
of the

island of Rathlin, 492.

Fitch (R.) on the coralline crag, 463.



INDEX. 545

Fitton (Dr.) on the Portland and Pur-

beck strata, 323.

Flame from coal-gas, phenomena of,404.

Floating bodies, on the motion of, 302.

Fluids, on the resistance of, 302 ; elastic,

specific heat of, 385.

Forbes (Prof.) on the polarization of

heat, 349.

Fossils :
—

scales, analysis of, 396 ; wood,
veins of crystallized carbonate of lime

in, 76
; Polyparia, 483

; fishes, 485
;

trees, 487
; plants, 487

;
Crustacea

and Radiata, 517.

Fox (R. W.) on the absence of magnet-
ism in cast iron in fusion, 388

;
on the

laws of magnetic attraction, 439.

Freyer (Lieut.) on the elevation of land

on the coast of South America, 318.

Gadolinite, analysis of, 430.

Gases, from the springs near Vesuvius,
316.

Gay-Lussac (M.) on the assay of silver,

425.

Geoghegan (Prof.) on the presence of

muriatic acid in hydrocyanic acid,400.

Geological Society, 52, 212, 316, 412,
513.

Geology—on the gold-workings for-

merly conducted in the county of

Wicklow, 1
;
advance of land in the

Persian Gulf, 40, 192, 250; Silurian

system of rocks, 46, 483 ; proceeds of

the Wollaston fund presented to Mr.

Mantell, 52; Mr. Greenough's ad-

dress to the Geological Society, 54,

142, 212
;
veins of crystallized car-

bonate of lime in fossil wood, 76 ;

crag-formation and its organic re-

mains, 81, 353, 463, 464
; geology of

Norfolk, 171, 274,353, 370; disco-

veries in the volcanic strata, 316
;
on

the elevation of land in South Ame-
rica, 318 ;

marine shells at Elie, Fife-

shire, 31 8; diluvium of Finchley, 319;
structure of rocks, 320, 376, 445

;
on

the Portland and Purbeck strata, 323 ;

ichthyolites of Gamrie, 325
;
marine

shells in Cheshire, 326
; newly disco-

vered gigantic reptile, 327
;
coralline

crag of Ramsholt and Orford, 463
;

cretaceous and tertiary strata of the

island of Seeland and Mben, 412;

peculiarity of structure in the neck of

ichthyosauri, 414 ; geology of North

Salop and Staffordshire, 415; geolo-

gical map of Ireland, 480
;
on the

granite of Cavan, 482
;
on the Silu-

rian and Cambrian systems, 483
; geo-

logy of Spain, 485; newly discovered

tertiary deposit, 486; fossils, 483, 485,
Third Series. Vol. 7. No. 43. Supple

me
nt, 1835.

486, 487
; application of physical sci-

ence to geological researches, 489;

trappean rocks with new red sand-

stone, 513; marine shells found near

Shrewsbury, 516; fossil Crustacea

and Radiata, 517
; discovery of ich-

thyolites, 517; bones of birds found

in Tilgate Forest, 518; analysis of a

mineral spring near Oxford, 518;
BoufrsGuide duGeologique Voyageur,
541.

Glen Roy, on the parallel roads of, 433.

Gold-workings of Wicklow, Ireland, 1.

Graham (Prof.) on certain compounds
with water, 400.

Gray (J. E.) on the difficulty of distin-

guishing certain genera of shells, 210 ;

on a new species of toad, and on the

genus Echinus, 328
;
on a species of

coral, 419.

Greenough (G. B.), address to the Geo-

logical Society, 54, 142.

Halley's comet, 139, 236, 423.

Hamilton (C. W.) on a yew found in a

bog, 499.

Hamilton (W. J.) on a geological for-

mation at Elie, 318.

Harcourt (Rev. W. V.) on observations

upon the dew-point, 409.

Harris (W. S.) on an electrical balance,
303

;
electrical attraction, 304.

Harrison (Prof.> on the entozoa found
in the muscles of the human subject,
506

;
on bones in the hearts of cer-

tain animals, 506.

Heart, on the tricuspid valve ofthe, 207 ;

influence of the respiratory organs on

the, 212.

Heat, radiant, 296, 297
; polarization of,

349
;
volatilization of magnesia by,

406
;
heat and light, the results of

vibratory motion, 342.

Heights, on the measurement of, 311.

Heineken (N. S.) on the radii of curva-

ture of convex lenses, 234.

Hodgkin (Dr.) on the languages spoken
by uncivilized nations, 27, 94.

Houston (Dr.) on the circulating organs
in diving animals, 502

;
on a variety

of hydatid, 504.

"Hudson (Dr. H.) on the dew-point, 256;
on the radiation of heat, 297.

Hussey (Rev. Dr.), catalogue of comets,
36.

Hydatid, on a variety of, 504.

Hydrate of oil of turpentine, 537.

Hygrometer, method of inferring the

dew-point by the, 256, 266, 313, 470.

Hymenopterous insects, 228.

Hyrax Capensis, 222.

3Y
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Ice at the bottom of running water, 137.

Ichthyolites, of Gamrie, 325
; discovery

of, 517.

Ichthyosauri, structure of, 414.

Inglis (Dr.), prize essay on iodine, 441 .

Iodide of iron, composition of, 156.

Iodine, prize essay on, 441.

Ireland, gold-workings of Wicklow, 1
;

on the geological map of, 480.

Iron :
—

decomposition of cyanuret of

mercury by, 78
;
iodide of, 156

;
ab-

sence of magnetism in cast iron when
in fusion, 388; manufacture of pig
iron, 406.

Iron and zinc, sulphuret of, 79.

Jacob (Dr.) on fossil Polyparia, 483
;
on

the mammary glands in the Cetacea,
507.

Jerrard (G. B ) on solving equations of

the fifth degree, 202
; on the trans-

formation of equations, 478.

Johnson (Dr. H.) on the cause of mo-
tion in plants, 357.

Johnston (Prof.) on oxychloride of an-

timony, 332.

Jones (T.W.) on the ova of women, 209.

Kane (Dr.) on the interference of sound,
301

;
on the salts of sulpho-methylic

acid, 397
;
on *the protochlorides of

platina and tin, 399.

Kangaroo, descriptions of the, 66.

King (T. W.) on the tricuspid valve of

the heart, 207.

Kupfer-antimonglanz, on, 422.

Kupferbluthe, crystalline form of, 159.

Languages of uncivilized nations, im-

portance of preserving, 27, 94.

Lead, corrosion of, 410.

Lenses, convex, on the radii of curva-

ture of, 234.

Levelling instrument, Lloyd's, on the

verification of, 364.

Liebeg (M.) on phosphuret of azote,158.

Light:
—nature of, 113, 157; prismatic

decomposition of electrical, 299 ;

double refraction and absorption of,

436
;

its action on plants, 496
;

its

evolution during crystallization, 534.

Light and heat, the results of vibratory

motion, 342
Linnaean Society, 519.

Litton (Dr.) on the yew at Macruss, 499.

Lloyd's levelling instrument, verification

of, 364.

Longitude, on the determination of by
lunars, 241.

Lubbock (J. W.) on the elements of the

orbit of Halley's comet in 1759, 139;
on the double achromatic object glass,

161; on tide observations made at

Liverpool, 208; on Bernoulli's theory
of the tides, 457.

Lunar observations, new method of re-

ducing, 251.

Lyell (C.) on the geology of the islands

of Seeland and Moen, 412.

Mackenzie (Sir G. S.) on meteorology
and magnetism, 355

;
on the parallel

roads of Glen Roy, 433.

Magnetism:—on practical applications

of, 305, 306
;
on certain points in,

355
; voltaic, its effects on soft iron,

422
; magnetic attraction, laws of,

439.

Magneto-electricity, 231
; magneto-elec-

tric induction, 107.

M'Cullagh (Mr.) on the reflection and
refraction at the surface of crystals,
295.

M'Gauley (Rev. J. W.) on the ceconomy
and uses of magnetism, 306.

Magnesia, its volatilization by heat, 406.

Mallet (R.) on the application of electro-

magnetism to manufactures, 305
;
on

bleaching turf for the manufacture of

paper, 401
;
on phenomena of flame

from coal-gas, 404.

Mammary glands in the Cetacea, 507.

Mantell (G.), proceeds of the Wollaston

fund presented to, 52
;
on the bones

of birds found in Tilgate Forest, 518
;

on the coffin bone of a horse found

near Brighton, 518.

Marshall (Dr.) on the zoology of Rath-

lin, 492.

Mayne (Rev. C.) on preserving Echi-

nodermata, 495.

Melloni (M.) on the transmission of

calorific rays through diathermal bo-

dies, 475.

Melolonthidce, a new genus of, 224.

Mercury, cyanuret of, its decomposition

by iron, 78.

Mersey and Dee, survey of, 487.

Metals, corrosion of by sea-water, on

the prevention of, 389.

Meteorological Table for May, 80
;
for

June, 160
;
for July, 240; for Aug.,

633
;
for Sept., 432

;
for Oct., 542.

Meteorology, on certain points in, 355.

Methylene, on, 427, 538.

Mineralogy:
—new locality of plenakite,

239
; rhodizite, 431

; gadolinite, 430 ;

Wolfram, 335
; analysis of plenakite,

540.

Mirage, phenomenon resembling, seen

in the Regent's Park, 77.

Murchison (R. I.) on the Silurian sy-

stem of rocks, 46, 483
;
on the geology

of North Salop and Staffordshire, 415.
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Muriatic acid, method of testing its pre-
sence in hydrocyanic acid, 400.

Naphtha, on a fluid obtained in the ma-
nufacture of, 395

; analysis of, 429.

Newton's rings, on coloured bands ob-

served in examining, 363, 474.

Nicol (W.), structure of Conifer ee, 496.

Nicotin, Prof. Davy, on, 393.

Nidalia, a new genus of corals, 331.

Nixon (J.), verification of Capt. Lloyd's

levelling instrument, 364.

Norfolk, geology of, 171, 274, 353, 370,

463, 464.

Object glass, double achromatic, 161.

Oil, of cinnamon, 74
;
of turpentine, hy-

drate of, 537.

Olbers's method of determining the or-

bits of comets, on, 7, 1 23, 203, 280.

Optical properties of oxalate of chro-

mium and potash, 436.

Orang Outang, frequent deficiency of

the ungueal phalanx in the, 72.

Organ, enharmonic, 366.

Organic remains, 81, 1 74, 182, 221, 278,
374.

Ovaries in thehuman species, on the, 209.

Owen (R.), dissection of a Dasyurus,
154 ; anatomy of the Pelican, 154.

Oxacids, their action on pyroxylic spirit,

538.

Oxychloride of antimony, 332.

Palo de Vaca, pericarp and nuts of, 501.

Paper, made from turf, 401.

Peafowl, habits of the, 228.

Pelican, anatomy of the, 154, 223.

Penguin, anatomical description of the,

519.

Pentacrinus Europceus, 495.

Persian Gulf, on the advance of the

land in, 41, 192, 250.

Phillips (Prof.) on a newly discovered

tertiary deposit in Yorkshire, 486.

Philology, importance of the languages

spoken by uncivilized nations, 27, 94.

Phosphorus, arsenic in, 331.

Phosphuret of azote, 158.

Plants, divergence the cause of motion

in, 357.

Plenakite, new locality of, 239
; analy-

sis of, 540.

PoggendorfF (M.) on certain discoveries

by Prof. Faraday, 421.

Polarization of heat, on, 349.

Potash and oxalate of chromium, optical

properties of, 436.

Powell (Prof.) on prismatic dispersion,
293

;
on recent discoveries relative to

radiant heat, 296.

Prestwich (J.) on the ichtbyolites of

Gamrie, 325.

Pyromucic acid, manufacture of, 395
;

composition of, 429.

Pyroxylic spirit, discovered by Mr. Phi-

lip Taylor in 1812, 395, 427; on a
fluid obtained in manufacturing it,

395
;
action of oxacids on, 538.

Quails of India, 229.

Radiata, fossil, 517.

Radiation of heat, on, 296, 297.

Rathlin, zoology of, 492.

Reid (Mr.), anatomical description of

the Patagonian Penguin, 519.

Reptile, gigantic, new, 327.

Respiration, theory of, 141.

Respiration of diving animals, 502.

Respiratory organs, influence ofthe, 212.

Reviews :
—

Royle's
' Illustrations of the

Botany, &c. of the Himalayan Moun-
tains,' 132; Sturm On the Solution

of Numerical Equations,' 384.

Rhodizite, a new mineral, 431.

Roads, parallel, on the theory of, 433.

Rocks, Silurian system of, 46
;
various

kinds of, 222
;
structure of, 320, 376,

445.

Rose (C. B.) on the geology of West
Norfolk, 171, 274, 370.

Rose (Heinric) on the evolution of light

during crystallization, 534.

Rosenberger's (Prof.) Ephemeris ofHal-

ley's comet, 423.

Ross (Sir J.) on the aurora borealis, 304.

Royal Institution, 70.

Royal Society, 136, 207, 411.

Royle (J. F.). review of his ' Illustra-

tions of the Botany, &c. of the Hima-

layan Mountains, 132.

Rumker's (C.) new method of reducing
lunar observations, 251.

Russell (J. S.) on the motion of floating

bodies, 302.

Safety-lamps, on the wire gauze of, 411.

Salts of sulpho-methylic acid, 397.

Scanlan (M.) on a fluid obtained in ma-

nufacturing pyroxylic spirit, 395.

Schiede (Dr.) on the Oxalis tuber-osa,

Solanum tuberosum, Cevadilla, Amole,
&c, 500.

Sedgwick (Prof.) on the structure of

mineral masses, and the aggregation
of stratified rocks, 320

;
on the Silu-

rian and Cambrian systems, 483.

Shells, 153, 226, 227,318, 326; diffi-

culty of distinguishing certain genera
of, 210; on a bed of at Elie in Fife-

shire, 318.

Silurian system of rocks, on the, 46, 483.

Silver, on the assay of, 425.

Smith (J. D.) on the composition of

iodide of iron, 156.



548 INDEX.
Smith (J.) on some fossil trees, 487.

Speech, by mechanical means, 302.

Sound, theory of, 211; interference of,

301.

Sowerby (J. D. C.) on a phenomenon
resembling the mirage, seen in the

Regent's Park, 77.

Spain, on the geology of, 485.

Spencer (E.) on the diluvium of Finch-

ley, 319.

Spinal cord, structure of the, 138.

Spring of Torre del Annunziata, 317.

Star-fish, on the, 208.

Steam-engine, rotative, new, 369.

Stevens (Dr.) on the theory of respira-
tion, 141.

Stotherd (Lt.) on a patch of granite in

Cavan, 482.

Sturgeon ( W.), reply to Mr. Watkins,23 1 .

Succinic acid and its combinations, 238.

Suffolk, on the crag-formation and or-

ganic remains of, 81, 353.

Sulpho-methylic acid, salts of, 397.

Sulphuret of zinc and iron, 79.

Sulphuric acid, English, arsenic in, 235.

Sun's rays, greater calorific effect of in

high than in low latitudes, 182.

Sykes (Col.) on the Quails and Hemi-

podii of India, 229
;
on the measure-

ment of heights, 311; on the geogra-

phical distribution of birds, 418; on
the geographical range of birds, 493.

Talbot (H. F.) on the nature of light,

113, 157.

Taylor (J.) on a new rotative steam-

engine, 369.

Taylor (Philip), discovery of pyroxylic

spirit by, 395, 427.

Taylor's theorem, on, 188.

Tellurium, preparation of pure, 539.

Temperature of vapours, 159.

Thermometers, measurement of heights

by, 311.

Thrush, Himalayan, 227.

Tides, on Bernoulli's theory of, 457.

Tide observations, 136, 208, 212, 293.

Tin plate, attempts to prevent the cor-

rosion of, 391.

Toad, on a new species of, 328.

Tobacco, Irish and Virginia, compara-
tive value of, 393.

Torsion balance, its application to inqui-
ries in electricity, 304

;
an improve-

ment of the, 303.

Tortoise, 65, 229.

Trail (Dr.) on the geology of Spain, 485.
Trimmer (T.) on marine shells found

near Shrewsbury, 516.

Trogon, on several species of, 226.

Turf, manufacture of paper from, 401.

Turpentine, hydrate of oil of, 537.

Undulatory theory, 113, 293.

Vapours from boiling solutions, tempe-
rature of, 159.

Vesuvius, on the lava of, 316.

Vibration, on heat and light resulting
from, 342.

Vignoles (Archdeacon) on bog timber,
499.

Volcanic strata, discoveries in, 316.

Voltaic battery, on the, 411.

Wardrop (J.) on the influence of the

respiratory organs, 212.

Watkins (F.) on magneto-electric in-

duction, 107
; reply to Mr. Sturgeon,

335.

Weaver (T.) on the gold-workings for-

merly conducted in the county of

Wicklow, 1.

West (Dr.) on the geographical position
of Cape Farewell, 490 ;

on the forma-
tion of wood, 498.

Westwood (J. O.) on the supposed me-

tamorphoses in the Crustacea, 210.

Wheatstone (Prof.) on electrical light,
299

;
on the imitation of the human

speech, 302.

Whewell (Rev. W.) on the results of

tide observations, 136 ;
on a new ane-

mometer, 315
;
on the application of

physical science to geology, 489.

White-lead manufactory, experiments
on the atmosphere of, 77.

Williams (D.) on some fossil plants, 487.

Wolfram, analysis of, 335.

Wood, on the formation of, 498.

Woodward (S.) on the crag of Norfolk

and Suffolk, 353.

Woolhouse (W. S. B.) on the enharmo-
nic organ, 366.

X. Y. Z., suggestions respecting the

ensuing meeting of the British As-

sociation, 118.

Young (Prof.) on the summation of

series, 25
;
on the function Xa ,

454.

Zinc, its protection of other metals from

corrosion, 391.

Zinc and iron, sulphuret of, 79.

Zoological Society, 64, 152, 222, 328,

417,519.

END OF THE SEVENTH VOLUME.
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GENERAL INDEX

TO THE

PHILOSOPHICAL MAGAZINE AND ANNALS,

NEW SERIES.

The numeral letters refer to the volumes, the figures to the pages.

A.BEL (Dr. C.) on the Sumatran ou-

rang outang, i. 213.

Abel (N. H.), short account of his life,

vii. 77.

Abraham (J. H.) on magnetic and elec-

tric influence, i. 266.

Acetates of mercury, i. 73.

Acetic acid, glacial, vii. 317.

Achromatic microscope, Tulley's, vii.

353.

telescopes, on Mr. Hall's discovery
of, vi. 233.

Achromatization, Rev. H. Coddington
in reply to Dr. Goring on the theories

of, x. 112.

Acid, acetic, from cinchona, v. 232.

, glacial, vii. 317.

,
or vinegar, analysis of, iii.

107.

, amylic, v. 232.

n , arsenic, combination of with sugar,
v. 232.

-
, arsenious, viii. 277.

, aspartic, vi. 236.

, azulmic, viii. 226.

, boracic, decomposition of by hy-
drogen, v. 233.

, butyric, viii. 297.
•m

, camphoric, xi. 149.

, carbazotic, ii. 389
;

iv. 66.

, carbonic, agency of in decom-

posing water by the contact of iron,

iv. 381.

,
and water, action of me-

tals on, vii. 317.

, atmospheric, viii. 301.

Acid, caseic, iv. 71.

, chlorocyanic, ii. 463.

, citric, iii. 109; viii. 428.

,
from gooseberries, iv. 152.

, cyanic, i. 72.

, fluosilicic, ii. 426.

, formic, vii. 60
;

viii. 228.

, gallic, v. 149.

and tannin, distinctive cha-

racters of, vii. 58.

, hydrocyanic, ii. 230; vi. 315.

, hypophosphorous, iv. 383.

, hyposulphuric, v. 395.

, iodous, ii. 392.

preparation of, iii. 146.—
, lactic, viii. 297 ;

xi. 150.—
, malic, analysis of, iii. 11Q.—
, manganesic, ii. 393.—
, meconic, ii. 283.—
, mellitic, iv. 229.—
, muriatic, blue colour by the action

of, upon albumen, iv. 153.

and sulphuric, action of

upon hydrocyanic acid, vi. 315.—
, new (in Stavesacre), ii. 232.—
, nitric, ii. 388, 429.

, composition of, i. 312.

-, fuming, viii. 297.

, oxalic, analysis of, iii. 109.

, atomic weight of, vi. 166.

, pectic, vi. 237.

, phosphoric, vi. 395
;

vii. 276.
—

,
its action on albumen,

iii. 462.—
,
rosacic in human urine, vi. 147.—

, saclactic, analysis of, ii. 1 10,

a2
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Acid, stearic, ii. 390.

, sulphovinic, v. 226.

, sulphuric, viii. 297, 298.

and alcohol, mutual ac-

tion of, v. 226
;

vi. 342.

, sulphuric, solution in, without

oxidizement, iv. 68
;

vii. 64.

anhydrous, ii. 68.

, ulmic, viii. 226.

Acids, action of, on palladium, iv. 230.

, free, in the stomach, iv. 3, 120.

in castor oil, i. 313.

Acouchy, x. 147.

Acoustical figures, Mr. Faraday on a

peculiar class of, and on certain forms

assumed by groups of particles upon
vibrating elastic surfaces, x. 42.

Addison (W.) on the influence of ter-

restrial radiation in determining the

site of malaria, iv. 272, 326.

Aerial voyage made in a balloon, Dr.

Forster on, x. 67.

Aeronautic spiders, Mr. J. Blackwall's

examination of M. Virey's observa-

tions on, x. 180.

iEschenite, H. J. Brooke on the cha-

racters of, x. 187.

jEther, action of on sulphate of indigo,
vi. 393.

-i—
, analysis of, iii. 309.

, process by which it is formed, vi.

342.

, acetic, constitution of, viii. 155.

, hydriodic, preparation of, vii. 59.

African expedition, i. 74.

Aikin (A.) on the geological structure

of Cader Idris, ii. 433.

Air, on collecting for analysis, iv. 384.

,
currents of, Mr. Younge on Des-

orme's experiments on, iii. 282.

,
on the regular expansion of, xi. 243.

,
on the vibrations of, xi. 463.

Air-pump, Mr. Dunn's improved, iv. 145.

Airy (Prof.), Mr. Ivory's reply to, ii.

16, 93.

on the motions of the Earth

and Venus, 117.

on the rays formed by the

double refraction of quartz, ix. 382.

reply to Mr. Ivory's re-

marks on the attraction of spheroids,
i. 442.

reply to Mr. Galbraith's

remarks on the earth's ellipticity, iv.

364.

Albumen, action of phosphoric acid on,
iii. 462.

Albumen and gelatine, vegetable, iv. 69.

1 blue colour by the action of mu-
riatic acid on, iv. 153.

,
new principle from, vi. 316.

Alcoates, iv. 265, 331.

Alcohol, analysis of, iii. 309.

,
its decomposition by chlorine, xi.

305.

and sulphuric acid, the mutual ac-

tion of, v. 226
;

vi. 342.

,
red colouring-matter produced by

the action of nitric acid on, x. 313.

Aldini (M.) incombustible dress for fire-

men, vii. 148.

Algaroth, powder of, its composition,
viii. 408.

Alison's (It. E.) narrative of an ascent

of the Peak of Teneriffe, viii. 23, 140,

195, 248, 433.

Alkali, new vegetable, v. 151
; (coryda-

lin,) iv. 151; (in hemlock,) ii. 392;
vii. 233, 461.

Alkalies, vegetable, detection ofby iodic

acid, ix. 149.

,
their action on organic bodies, viii.

226.

and their carbonates, action of on

iodides, iv. 152.

Alkaline carbonates, analysis of siliceous

minerals by, vii. 231.

Allophane, Dr. Walchner's analysis of,

ii. 310.

Alloy in silver, detected by the mag-
netic needle, viii. 230.

Alluvial deposits, formation of, ix. 48.

Almanac, Nautical, new, ix. 23.

Aloes, bitter of, iv. 66.

Alps, Mr. Bakewell on the thermal wa-
ters of the, iii. 14.

, Austrian, on the structure of the,

viii. 81.

,
Austrian and Bavarian, on the

structure of the, ix. 213.

, Tyrolese, tertiary and secondary
rocks of the, v. 401.

Althein, a peculiar substance in marsh

mallow, ii. 69.

Altitude, Oltmann's tables for calcu-

lating, iv. 194.

,
an easily-constructed barometer,

for, iv. 234.

Aluminum, ii. 391 ;
its preparation and

properties, iv. 147.

,
arseniuret of, iv. 151.

,
chloride and other compounds of,

iv. 149.

, phosphuret of, iv. 150.
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Aluminum, seleniuret of, iv. 150.

,
telluret of, iv. 151.

Amalgamation of silver ores, iv. 234.

Amber, observations on, iv. 384.

Ammonia, decomposition of by metals,
iv. 155

;
vi. 147.

in native oxide of iron, ii. 229.

, test of its presence, iii. 466.—:—
, bicarbonate of, on its crystals, vi.

40.

, chloride and iodide of, vi. 147.

, sulphite of, anhydrous, ii. 389.

, vanadiate of, J. Prideaux's expe-
riments on, x. 209.

Ammonites in calcedony from Haytor?

vi. 315.

Analcime, x. 187.

Analysis, collecting air for, iv. 384.

of acetic acid, or vinegar, iii. 107.

of alcohol, aether, &c, iii. 309, 465.

of alloys of bismuth, iii. 230.

of apatite, ii. 311.

of arseniate of iron, iv. 459 ;
vi.

314.

of bismuthblend, iv. 459.
of a salivary concretion, iii. 146.

ofBath water and a mineral spring
in Windsor Forest, vi. 148.

of the blood of cholera patients,
xi. 347, 468.

, comparative, of bones, vi. 393.

of the juice of carrots, vi. 237.

of citric acid, iii. 109.

of Datholite, iv. 459.

of Fergusonite, vii. 232.

of gluten, iii. 150.

of Hausmannite, iv. 100.

of Hordein, iii. 150.

of indigo, vii. 234.

of ipecacuanha branea, iv. 459.

of malic acid, iii. 110.

of oxides and salts of manganese,
iv. 22, 96.

of manganite, iv. 97.

of minerals, iii. 460
;

iv. 22, 96,

100, 102, 113, 459; vi. 146, 314;
vii. 231, 232; x. 156.

—— of a mineral spring in Windsor

Forest, vi. 148.

of organized substances, observa-

tions on the, iii. 33.

of oxalic acid, iii. 109.

of pistacite, vii. 232.

of platinum ores, vi. 146.

of psilomelane, iv. 102.

of pyrophyllite, vii. 233.

of pyrolusite, iv. 100.

Analysis of radiolite, iv. 459.
of saclactic acid, iii. 110.

of salts of mercury, by R. Phillips,
x. 205.

of siliceous minerals, vii. 231.
ofsome vegetable products, iii. 150.
of starch, iii. 150.

of sugars, iii. 99.

of tartaric acid, iii. 110.

of tourmaline, iii. 460.
of two minerals, consisting of bi-

seleniuret of zinc and sulphuret of

mercury, iv. 113.

of Tennantite, x. 156.

of yeast, iii. 150.

Analytical geometry, J. W. Lubbock on
some problems in, x. 81.

Anatomy of an Egyptian mummy, v. 57.
of the acouchy, x. 147.

of the nine-banded armadillo, xi.

65.

of the weasel-headed armadillo,
xi. 137.

of the brain, v. 278, 331.
of the chinchilla, ix. 227.

of the crocodile, xi. 62, 292.

of the flying squirrel, ix. 367.
of the foot of a Chinese female,

v. 382.

of the kangaroo, xi. 139.

of the ourang outang, i, 213; ix.

55,225; x. 61.

of the razor-billed curassow, ix.

450.

of the gannet, x. 231.

of the jaguar, xi. 461.

of the ruffed lemur, ix. 453.

of the ocelot, xi. 461.

of the seal, xi. 136.

of the American tapir, xi. 140.

of the suricate, ix. 367, 452.

of the Testudo Greeca, x. 59.

of the alligator tortoise, x. 462.

Andes, Peruvian, Mr. Pentland on the,.

iv. 115.

Andrews (J.) on the detection of baryta
or strontia in union with lime, vii.

404.

Andrews (T.) on the action of the flame

of the blow-pipe on other flames, vL
366.

Anemometer, on a new, xi. 100.

Anhydrous crystals of sulphate of soda,
iv. 71.

-
sulphate of ammonia, ii. 389.

Animals, on preserving a proper tempe-
rature for exotic, ix. 141.
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Animals, on the unity of organization in,

vii. 379.

-: , marsupial, of Australia, xi. 59.

Ant, black, hybernation of the, i. 314.

Ant-bear, or Myrmecophaga jubata, ac-

count of the, xi. 132.

Anticlinal line of the London and Hamp-
shire basins, on the, v. 111.

Antimonial wine and tartar emetic, ef-

fects of light on, v. 309.

Antimony, muriate of, viii. 408.

Apatite, composition of, ii. 311.

Apjohn (Dr.) on a combination of bi-

cyanide of mercury and iodide of po-
tassium, ix. 401.

Arabic names of stars, on the, viii. 368.

Arago (M.), memoir on the influence of

the polar lights on the magnetic nee-

dle, Prof. Hansteen's observations on,
ii. 334.

on the elastic power of steam, vii.

235.

Architecture, naval, Mr. Harvey's re-

searches in, x. 316.

Armadillo, ix. 457.

nine-banded, xi. 65.

weasel-headed, xi. 137.

Armagh observatory, vii. 225.

Arrangement, artificial and natural, of

plants, vii. 15, 97, 180.

Arseniate of cobalt, iv. 75.

Arseniate of iron, analysis of, vi. 314.

Arsenic acid, combination of with sugar,
v. 232.

Arsenic in sea salt, viii. 387.

, poisoning by, detection of, viii.

277.

,
chloride of, i. 470.

and cadmium, ii. 231.

Arseniuret of aluminum, iv. 151.

of copper, Mr. W. Phillips and
Mr. Faraday on, ii. 286.

Arseniurets of hydrogen, viii. 302.

Artificial and natural arrangement of

plants, vii. 15, 97, 180.

Ash timber of Earls Barton, Mr. Bevan

on, v. 51.

Aspartic acid and aspartates, vi. 236.

Assam, rivers of, i. 151.

Astronomical Ephemeris, new, iv. 141,
248.

Astronomical observations, Lieut. Beau-

foy's, i. 46, 219, 290.

Astronomy, i. 19, 28, 46, 47, 55, 69,

81, 140, 212, 219, 290, 291, 310,

315, 324, 390, 455; ii. 76, 81, 142,

140, 222, 401
;

iii. 26, 64, 136, 227,

377, 451
;

iv. 62, 73, 76, 134, 136,

141, 156, 173, 236, 248, 298, 337,
390, 392, 409; v. 28, 91, 227, 274,
465.

(In the volumes subsequent to v. the

astronomical subjects are specifi-

cally referred to, as follows :)

Arabic names of stars, viii. 368.
Astronomical causes, influence of, on

geological phaenomena, ix. 136.

Astronomy, Bessel's tables for calcu-

lating the places of the fixed stars,

vi. 267.

Azimuths and latitudes of two sta-

tions, on deducing the longitude
from, v. 24, 106.

Berlin Astronomical Ephemeris vii.

172; ix. 81.

Ceres, elements of, vii. 271.

Comets, ix. 154.

, in Pegasus, vii, 446
;

viii. 50
;

seen near the pole, ix. 220.

Greenwich observatory, visitation of,

ix. 27.

Guinand's glass for telescopes, vii.

351.

Hour-lines of the ancients, ix. 133.

Laplace, historical 61oge of, vi. 370.
Limits on the earth's surface to a vi-

sible occultation, ix. 90.

Lunar distances, formulae for clearing,
ix. 168.

Lunar occultations, ix. 156, 318, 397,
464.

of Aldebaran, vi. 66^

223, 459
;

vii. 223
;

viii. 234, 465.
of stars, Bessel on

the calculations for predicting, vi.

336, 410.

of stars observed at

Dorpat, ix. 362.

of planets and fixed

stars In May and June 1830, vii.

390
;
October 1830, viii. 316

;
No-

vember and December, 394.

Lunar theory, ix. 210.

Moon's right ascension, ix. 241.

Latitude of the Calton Hill Obser-

vatory, vii. 224.

Longitude of the Armagh Observa-

tory, vii. 225.

Longitude and latitude, conversion of

right ascension and declination

into, vii. 330.

Mercury, observations of, viii. 235.

Meridian, reduction to, ix. 270.

Nautical Almanac, New, ix. 23.
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North polar distance of stars, reduc-

tion of, ix. 335.

Sextant, Hadley's, Prof. Encke, on,
vi. 84, 181.

Solar spots, vii. 464
; viii. 78.

Solar system, ix. 99.

South, Sir J., Royal grant to, viii.

232.

Stars, Arabic names of, viii. 368.

Stars, double, calculation of their

orbits, ix. 178.

"Stars," "Six Maps of the," ix.

202.

Telescopes, achromatic, Mr. Hall's

discovery of, queries respecting, vi.

233.

Telescopes, refracting, fluid, ix. 44.

Weisse's Planetary Tables, errata in,

ix. 245.

Atmosphere, effects of, on buildings and

rocks, ix. 447.

,
finite extent of, i. 1 07.

-— of Mars, Sir J. South on the, x.

300.

and the gases, electricity of the, iii.

148.

Atmospheric carbonic acid, viii. 301.
i.i phenomena, unusual, i. 79

;
ii. 78.

Atomic weight of barytes, Dr. Thomson
on the, x. 392.

——— weights of simple bodies, table of,

viii. 161, 423.

Attraction, capillary, i. 115, 332; iii. 1.

Aurora borealis, i. 317
;

iii. 75 ;
iv. 317,

337, 392, 393, 418
;

v. 77, 153, 304
;

vii. 158, 463; viii. 316, 392, 465;
ix. 127, 233, 393, 466.

, influence of, on the magnetic
needle, ii. 334; vii. 355; ix. 151,
361.

and australis, ii. 334, 395.

Australia, on the marsupial animals of,

xi. 59.

Austria and Bavaria, geology of, viii.

64.

Azimuths and latitudes of two stations,

on deducing the longitude from, v.

24, 106.

Azulmic acid, viii. 226.

B. on the Royal Observatory at Paler-

mo, ii. 81.

Babbage (C.) his logarithms, i. 471.

, Captain Sabine's notice ofhis pub-
lication, viii. 44.

notes on Dr. Roget's letter to the

president of the Royal Society, viii.

72.

Babbage(C.)Dr.Roget in reply to,viii.73.

notes on Dr. Roget's reply, viii.

153.

, Socius in reply to, viii. 354.
Bache (Dr.) on the analysis of gaseous

mixtures, vi. 180.

Baily (F.) on new tables for determi-

ning the apparent places of the Green-
wich stars, i. 81.

on Lacaille's Catalogue of 398

principal stars, x. 52.

on Mayer's Catalogue of Zodiacal

stars, viii. 460.
on the computation of the moon's

motion in right ascension, ix. 241.

list of moon-culminating stars for

1827, i. 47.

on the simple pendulum, v. 97.

on the proper motion of the fixed

stars, xi. 130.

Bakerian Lecture on rendering platinum
malleable, by Dr. Wollaston, vi. 1.

Bakewell (R.) on the progressive de-

velopment of organic life, ix. 33.

on the thermal waters of the Alps,
iii. 14.

,
his " Introduction to Geology,"

review of, iii. 289.

Barcelona and Mont-Jouy, on M. Ni-
collet's new calculations of the lati-

tudes of, v. 180.

Barker's Mill, Mr. Ivory's notes relating
to the theory of, iii. 425.

Barium, bromide of, vi. 143.——
, chloride of, vi. 53

;
vii. 276

;
viii.

181.

, peroxide of, iii. 152.

and strontium, iodides of, xi. 467.

Barlow (P.) on fluid refracting tele-

scopes, ix. 44.

on the electric origin of the phae-
nomena of terrestrial magnetism, ix.

208.

on the errors in the course of ves-

sels from local attraction, ix. 443.—— (P. Jun.) Experiments on the

strength of different woods, xi. 179";
remarks on, 241.

Barometer, differential, v. 305.

, easily constructed, iv. 234.

of the Horticultural Society, v.

236.

, mountain, a new, ix. 441.

, Oltmann's tables for calculating

heights by the, iv. 194.

, table for reducing any height of,

to 32° Fahr., xi. 260.
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Barometrical measurement of altitudes,

viii. 250.
.. observers, suggestions to, v. 155.

registers, formulae for reducing, i.

15.

Barton (J.) on the inflexion of light,

x. 300.

Baryta or strontia, detection of, in union

Thomson on, 392.

, sulphate of, in cannel-coat, viii.

304.

Basalt, magnetic polarity of two rocks

of, near Niirberg, vii. 174.

, on the stratiform, of the North of

England, xi. 281.

Bassano, Mr. Murchison on the tertiary
and secondary rocks of, v. 401.

Basterot's observations on fossil shells,

ii. 102.

Bat, Mr. Gray on the genera of, vi. 28.

, common, v. 227.

Batchelor (T.) on a species of Muscce
volitantes in the aqueous humour of

the eye, ix. 165.

Bath, the oolitic district of, v. 338.— water, analysis of, vi. 148.

, on the presence of iodine, &c. in,

vii. 9.

Bath, mode of heating water for a, i.

104.

Bavaria and Austria, on the geology of,

viii. 64.

Beachy Head, Mr. Ivory on a perpen-
dicular degree at, iv. 6.

Beaufoy's (Lieut.) astronomical obser-

vations, i. 46, 219, 290.

Beaver, dissection of a, ix. 142.

Becquerel (M.) on the electrical for-

mation of crystallized sulphurets, vii.

226
;
Mr. R. Phillips's remarks on,

vii. 227.

Bees, some circumstances relating to,

iv. 60.

Belfast Natural History Society, xi. 143.

Bell (Sir C.) on the nerves of the face,

vi.135.

, Mr. Davies Gilbert's address on

delivering the Royal Society's medal

to, vii. 43.
—— on the human voice, xi. 451.

Bennett (Mr.) on new species of Upe-
neus, ix. 460.

Ben-Nevis, geology of, v. 385.

Berthierite, a new mineral species, ii.

460.

Berzelius (M.), analysis of platina ores,
vi. 146.

Berzelius (M.), observations on amber,
iv. 384.

^
.

on thorina and thorinum, vii. 388.

on thorite and thorina, vi. 392.

on Vanadium, 7.

on vegetable albumen and gela-

tine, iv. 69.

, attack of, on Dr. Thomson, iv.

450.

,
Dr. Thomson's reply to, v. 217.

Bessel's (Prof.) additions to the theory
of eclipses, viii. 268, 342, 417.

calculations for predicting occulta-

tions of stars by the moon, vi. 336,
410.

on Mr. Hasler's plans, &c. for a sur-

vey of the coast of the United States,

vi. 401.

pendulum experiments, v. 312.

tables for calculating the places of

the fixed stars, vi. 267.

Bevan (B.) on the ash timber of Earls

Barton, v. 51.

on the draught of carriages upon
common roads, vii. 286.

on the cohesion of cast iron, i. 14.

notice of an error in Mr. Gal-
braith's Mathematical Tables, iii.

153.

on the power of horses, viii. 22.

on measuring the force ofpressure,
vi. 284.

on register rain gauges, ii. 74.

on Mr. J. Taylor's rain-gauge, iii.

29.—— on the relative hardness of road-

materials, ix. 164, 317.
on the adhesion of screws, ii. 291.
on the modulus of torsion, v. 378

;

vi. 419.

on Mr. Barlow's experiments on

wood, xi. 241.

Bible geology and zoology, vii. 8, 1 93,

310,435.
Bicarbonate of ammonia, on the crystal

of, vi. 40.

Bigsby (Dr.) on the topography and

geology of Lake Ontario, v. 181, 203,

339, 424.

Bicheno (J. E.) on systems and methods
in natural history, iii. 213, 265.

, letter to, by W. S. MacLeay, on
that subject, vi. 199.

on the use of the English language
in natural history, iv. 454.

on the plant intended by the sham-
rock of Ireland, vii. 289.
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Bicyanide of mercury and iodide of

potassium, on a combination of, ix.

401

Bilin, mineral waters of, ii. 310.

Binary or dichotomous system, vii. 450.

Bird of thefamily Falconidte, Mr. Black-

wall on an undescribed, x. 264.

Birds from the Himalayas, ix. 58, 145,

231, 370, 453
; xi. 293 ;

Gould's Cen-

tury of, xi. 293.
—— from the Straits of Magellan, ix.

64, 226.
——— of Mexico, synopsis of the, i. 364,

433.

, respiration of, ii. 126; vi. 51.

, organs of voice in, vi. 136.

of passage, v. 196
;

vi. 110, 276;
viii. 444

;
xi. 82.

and Mammalia, aquatic, Mr. Ed-
monston on their power of suspending

respiration, ii. 126.

Bismuth, crystallization of, ix. 392.

, alloys of, iii. 230.

, submuriate of, viii. 409.

,
subnitrate of, viii. 409.

, sulphuret of, artificial and native,

Mr. Phillips on the crystalline forms

of, ii. 181.

, sulphuret of, native, examination

of, ix. 29.

, blend, analysis of, iv. 459.

cobalt ore, i. 146.

Bitburg meteoric iron, ii. 41.

Bitter of aloes, iv. 66.

Blackburn (Rev. J.) on a parabolic

sounding-board, vi. 21.

Blackwall (J.) on an aurora borealis,

v. 153.
' ' on Gampsonyx Holmii, x. 264.

on the Grenadier Grosbeak, xi. 97.
' on the ascent of vertical polished

bodies by animals, xi. 58.

Blainville's report on Dr. Foville's re-

searches on the anatomv of the brain,
v. 278, 331.

Bland (W.) on the rise and fall of wa-
ter in wells, 88.

Bleaching flax, method of, i. 119.

Blood, nature and properties of, Dr.

Spurgin on the, i. 199, 370, 418; ii.

183, 247.

,
iron in the, ii. 154.

, manganese in the, ix. 390.

found in the vena portae, Dr.

Thackeray on, x. 45.

in Cholera patients, analysis of,

xi. 347, 468.

Blood, circulation of, Dr.A. P.W. Philip
on the, x. 228.

and Tissues, microscopical obser-

vations of the, ii. 130.

Blood-vessels, on the anatomy of the

minute and capillary, ix. 444.

Blowpipe, action of the flame on other

flames, vi. 366.

Blue colour by the action of muriatic

acid upon albumen, iv. 153.

Bluett's (T.) method of obtaining skele-

tons of small fishes, vii. 151.

Bodies, homogeneous, thermo-magnet-
ism of, W. Sturgeon on the, x. 1, 116.

Bolton's (G. B.) account of the united

Siamese twins, vii. 450.

Bombay, register of the pluviometer at,

in 1828, vii. 14.

Bones, analysis of, vi. 393.—
, fossil, Rev. W. V. Vernon, on a

discovery of, near North Cliff, vi.

225.

Books, new, i. 76, 152, 223, 299, 315,

379, 473 ;
ii. 58, 316, 381, 395, 439 ;

iii. 40, 77, 126, 234, 289, 368, 467 ;

iv. 38, 50, 134, 135, 141, 220, 314,

315, 370, 396; v. 54, 57, 74, 76,

127, 237, 297, 312; vi. 47, 133,

237, 305; vii. 136; see also vols. viii.

ix. x. xi.

Booth's meteorological results at Chis-

wick, for 1827, vi. 156.

Boracic acid, decomposition of, by hy-

drogen, v. 233.

Borax, varieties of, iv. 233.

Boron, chloride of, i. 169.

Boroughs, formula to express the relative

importance ofa certain number of, xi.

218
;
remarks on, 358.

Boruret of iron, iv. 233.

Bostock (Dr.) on the purification of

Thames-water, v. 442 ;
vii. 268.

Botanic gardens of England, Professor

Schultes on the :

Cambridge, vi. 367.

Chelsea, vi. 430.

Horticultural, vi. 428.

Kew, vi. 365.

Oxford, vi. 358.

Botany, i. 120, 271 ;
ii. 344, 385 ; iii.

183, 223
;

iv. 227, 261.

[The Botanical contents of the other

volumes are distributed asfollows ;]

Botany, on artificial and natural ar-

rangements of plants, vii. 15,97, 180.

of South Africa, viii. 223.

, description oiEpiphyllum, vi. 107.
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Botany, cultivation of, in England, vi.

351, 428.

, Flora Devoni«nsis, viii. 375.

,
fossil plants which characterize

the secondary and tertiary formations,
vi. 133.

,Mr. Haworth's description ofller-

mione Cypri, ix. 183.

,
Mr. Haworth's new account of

Kalanchoe, vi. 301.

,
Mr. Haworth's account of new

succulent plants, vii. 106.——
, Lathreea squamaria, vii. 46.

,
Mr. Haworth on the Narcissean

group of plants, viii. 130.

,
the plant intended by the Sham-

rock of Ireland, vii. 289.

, the vegetation of the first period
of the world, vii. 23, 185.

Botryogene, iv. 153.

Boue (Dr. Ami) on the geology of

Austria and Bavaria, viii. 64.

on the geology of Moravia and the

West of Hungary, ix. 50.

on the geology of Transylvania,
ix. 134.

Bowie (Mr.) on the botany of South

Africa, viii. 46.

Bowman (J . E.) on Lathrcea squamaria,
vii. 46.

Boyle's fuming-liquor, vi. 76.

Braconnot (M.) on gallic and pyrogallic

acid, x. 154.

Brain, the, vi. 54.——
,
Dr. Foville's researches on the

anatomy of the, v. 278, 331.

Brandes (Dr. R.) on the preparation of

conia, iv. 23.

on a gelatinous substance found in

a damp meadow, iii. 271.

Brande's "
Chemistry", error in, v.

419.

Braunite, analysis of, iv. 99.

Brayley (E. W. Jun.) on the origin of

certain brine-springs in North Ame-
rica, vi. 74.

—— on the origin of the diamond, i.

147.

on the meaning of certain Egyp-
tian hieroglyphics, v. 62, note.

on the chemical theory of galvan-
ism, vii. 61.

on a fossil vertebra referred to a

species of Megatherium, ix. 416.

, specimens of Murchisonite col-

lected by, i. 449.
> on the agency of heat in the con-

solidation of the saliferous new red

sandstone, vi. 71.

Brayley (E. VV. Jun.) on the odour ex-

haled by certain organic remains in the

diluvium of the arctic circle, ix. 411.

on the collection and chemical ex-

amination of the matrices of organic
remains, ix. 412, note.

on the elongation of the shoots of

plants towards a vessel of water, xi.

255, note.

on the existence of salts of potash
in brine-springs and in rock-salt, v.

411.——
,
review of the Dublin Journal of

Medical and Chemical Science, No. I.,

xi. p. 442.

1
of Mantell's Illustrations of

the Geology of Sussex, ii. 439.

,
of Martin's Geological Me-

moir on a Part of Western Sussex, iv.

38.

,
of Osburn's account of an

Egyptian Mummy, v. 57.

, of the Introductory matter

prefixed to Prof. Rennie's edition of

Montagu's Ornithological Dictionary,
x. 370, 429.

,
of Samouelle's Entomologi-

cal Cabinet, No. J II., xi. 445.

,
of "Six Maps of the Stars,"

ix. 202.

on the connexion of rock-basins

with a concretionary structure in the

rocks on which they occur, viii. 331.

on the alleged artificial origin of

rock-basins, viii. 331
;

ix. 101.

on the English equivalent of the

saliferous rock of North America, vi.

75
;

vii. 198.

on the experiment of sinking an

empty bottle in the sea, v. 372, note.

on stalactites formed in arches and

vaults, xi. 301.

Brewster (Sir D.) on double refraction

produced by pressure, vii. 356.

on the origin of the diamond, i.

148.

on the reflection and decomposition
of light at refracting surfaces, v. 380.

on the crystallographical and opti-
cal characters of Oxahevrite, ii.

153.

,
award of the Royal Medal to, by

the Royal Society, ix. 43.

Bridge, suspension, at Broughton, fall

of, ix. 384.
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Bridges, cast iron, on the construction

of, xi. 81.

Bridgewater, Earl of, statement respect-

ing his legacy, ix. 200.

Brine-springs in North America, origin
of, Mr. Brayley on the, vi. 71.

in England, discovery of iodine

and bromine in, vi. 235.

Brisbane (Sir T.) on the moon, and

moon-culminating stars, x. 52.

Bristol, collegiate institution at, ix. 396.

British Association, Report of, xi. 225
;

notice of, xi. 394.

Brockedon (Mr.) on Hannibal's passage
of the Alps, ix. 462.

Bromide of selenium, iii. 147.

Bromides, vi. 142, 152.
—

j

— of carbon, vi. 313.

Bromine, i. 213, 390.
——

, preparation of, viii. 225.

,
sale of, iii. 146.

, alleged compound nature of, i.

232.

, elementary nature of, iii. 145.

in mineral waters, viii. 61.

in the mineral waters of England,
vi. 235, 283.

, quantity of, in sea-water, iii. 145.—
,
atomic weight of, vi. 237 ; vii.

276.
——

, cyanuret of, i. 396.

, hydrate of, viii. 225.

and water, power of, in conducting

electricity, iii. 157.

Brongniart (A.), list of plants which

characterize the secondary and ter-

tiary formations, vi. 133.

on Websterite found in the plastic

clay of Auteuil, iv. 81.

Bronwin (Rev. B.) on the rectification

of the ellipse, ii. 378.

Brooke (H. J.) on isomorphism, xi.

21.

Broughton (S. D.) on the effects of oxy-

gen on the animal system, v. 383.

Broughton, fall of the suspension bridge

at, ix. 384.

Brown (Mr. R ) microscopical obser-

vations, iv. 161; vi. 161
;

viii. 296.

Bryce (J.) notice of the Plesiosaurus in

Ireland, ix. 331.

Buchan (Mr.) on the amalgamation of

silver-ores, iv. 234.

Buckland (Rev. Dr.) on the occurrence

of agates in the Mendip Hills, vi. 136.— on Cycadeoidea, a new family of

fossil plants, iv. 225.

Buckland (Rev. Dr.) on the discovery of

coprolites in North America, vii. 321.
on the faeces of the Ichthyosaurus.

v. 387.—- on the bones of the Iguanodon
found in the Isles of Wight and Pur-

beck, vii. 54.

on Lord Cole and Sir P. Egerton's
account of the cave of Kuhloch, vi.

92.

on a new species of Pterodactyle,
v.387.

on a fossil black substance resem-

bling Sepia, v. 387.
on the geology of Weymouth, vii.

454.

Building materials, action of the weather

on, test for, v. 307.
Bullock (Messrs.), birds discovered in

Mexico by them, i. 364, 433.
Bunt (T. G.) on the eclipse of the moon

in 1830, viii. 388.

Burnett (Mr.) on the motion of sap in

plants, v. 389.

Burney (Dr. W.) on the copper-coloured
light reflected from the moon, vii. 66,

meteorological observations, i. 78,

80, 158, 160, 238, 240, 317, 320, 398,
400, 474, 477 ; ii. 77, 158, 238, 318,
395, 397, 465

;
iii. 78, 157, 237, 317,

398
;

iv. 78, 158, 238, 318, 397, 465;
v. 78, 158, 238, 318, 398, 466

;
vi.

78, 158, 238, 318, 397, 465
;

vii. 78.

158, 238, 318, 465
;
viii. 78, 80, 157,

160, 238, 240, 316, 318, 320, 397.

399, 465, 467
;

ix. 78, 80, 158, 160,

238,240,318,320,398,400,464,467;
x. 78, 80, 158, 160, 238, 240, 318,
320, 397, 399,470, 470

; xi.78, 158,

160, 238, 240,318,320.

meteorological summary for the

year 1826, i. 153; 1827, iii. 312;
1828, v. 312

; 1829, vii. 391
; 1830,

x. 72; 1831, xi. 311.

on the occultation of Aldebaran,
October 15, 1829, vii. 66.

on the results of the meteorological
observations at Wick, i. 339.

Bushmen, viii. 222.

of the Orange River, viii. 390.
Dr. Smith on the origin and

history of the, ix. 119, 197, 339,
419.

Bussy (M.) on magnesium, x. 152.

Butyric acid in urine, viii. 297.

Bywater (Mr.) microscopical observa-

tions, vi. 165.

2
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Cabbage, red, green lake prepared from,
vii. 61.

Cactete, Mr. Haworthon, vii. 107.

Cader Idris, Mr. A. Aikin on the geo-

logical structure of, ii. 433.

Cadmium, iodine in, iii. 234.

,
and arsenic, mode of distinguish-

ing, when in solution, ii. 231.

Calcedony from Haytor, Ammonites in ?

vi. 315.

Calcium, bromide of, vi. 145.

,
chloride of, alcoate of, iv. 270.

Calculus, biliary, analysis of, viii. 288.

of variations, viii. 321.

Calendar ofmeetings ofscientific bodies,

ii.400; iv. 400; vi. 400; viii. 400.

Calton Hill Observatory, v. 257; vii. 224.

Cambridge Botanic Garden, Professor

Schultes's description of, vi. 357.

Philosophical Society, ix. 382,
462

;
xi. 69.

Camel, osteological symmetry of the,

ix. 364.

Camphor, analysis of, xi. 149.

Canaan, U. S., native iron found in, ii.

71.

Cankrien (H. K.) on the problems of

the calculus of variations, viii. 321.

Cannel coal, sulphate of barytes found

in, viii. 304.

Cannon-balls, method ofascertaining the

velocity of, iv. 65.

Canoes, on the stability of, v. 301.

Cape of Good Hope, botany of the, viii.

222.

, earthquakes at, in 1809, ix. 71.

Capillary attraction, i. 115, 332.

, Mr. Ivory on, iii. 1.

Capybara, viii. 63.

Carbazotates of copper and lead, vi. 145.

Carbazotic acid, ii. 389; iv. 66.

Carbon, combustibility of, increased by
platina and copper, vi. 394.

,
in pig iron, v. 235.

,
bromide of, vi. 313.

, hydrochloride of, xi. 305.

, iodides of, iv. 155.

'

,
oxide of, i. 71.

, sulphuret of, its decomposition by
electricity, vii. 61.

Carbonate of manganese, analysis of, iv.

22.

i

, alkaline, analysis of siliceous mi-

nerals by, vii. 231.

of lime and soda, native compound
of, vii. 389.

—— of mercury, x. 207.

Carbonic acid, agency of, in decompo-
sing water by the contact of iron, iv.

381.

and water, action of metals on, vii.

317.

, atmospheric, viii. 301.

Carboniferous chain of the North of En-

gland, ix. 211, 377.

strata, disturbance of, viii. 404.

Carlisle, arrival of birds of passage at, ix.

82.

, meteorological remarks for, xi.

87.

Carnbrae Hill, viii. 324.

Carriages, on the draught of, on roads,
vii. 286.

Carrots, juice of, analysed, vi. 237.

Carter (Dr.) on the preserved bodies of

aboriginal Peruvians, viii. 59.

Caseic oxide, iv. 71.

Cassius, purple powder of, viii. 385.

, precipitate of silver resembling,
vii. 58.

Cast-iron, strength of, i. 14.

Castor oil, acids in, i. 313.

Cave of Kuhloch, destruction of, vi. 92.

Caves and fissures in the western di-

strict of the Mendip Hills, Rev. D.
Williams on the, x. 223.

, limestone, at Wellington Valley,
New South Wales, ix. 445.

Cauchoix (M.), letter from, x. 51.

Caustics, Mr. Mosely on, ii. 263.

Cayley (Sir G.) on the natural zero, v.

88.

Cements, on calcareous, xi. 333.

Census, Mr. Lubbock on the, vii. 416.

Cephalopoda, structure of, vii. 380.

Cereopsis Nova HoUandia?, remarks on

the, ix. 222.

Ceres, the planet, on the elements of,

vii. 271.

Cerium, sulphuret of, i. 71.

Chalk of the Cotentin, M. J. Desnoyers
on, ii. 253.

flints, occurrence of in Banffshire,

ix. 152.

Challis (Rev. J.) on the theoretical de-

termination of the motion of fluids,

ix. 7.

on the small vibratory motions of

elastic fluids, vii. 136.

on the equations of the motion of

incompressible fluids, vi. 123.

on the arbitrary functions in the

integrals of partial differential equa-
tions, vi. 296.
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Challis (Rev. J.) on the different refran-

gibility of the rays of light, viii. 169.

on the transmission of light through
mediums, xi. 161.

on the propagation of motion

through elastic mediums, vii. 325.

Chama concamerata, Mr. Gray on the

nursing-pouch of, iii. 117.

Chameleons, Mr. Gray's revision of the

species of, ii. 207, 408.

Charcoal, on the spontaneous inflamma-
tion of, ix. )48.

, quantity of, obtained from differ-

ent kinds of wood, ii. 231.

Charring of wood at low temperatures,
viii. 383.

Cheese, persons poisoned by eating, vi.

312.

Chelmsford Philosophical Society, xi

393.

Chemical action, influence of magnetism
upon, iv. 385.

of light, vii. 462.

Chemical symbols and notation, J.

Prideaux, in reply to Prof. Whewell

on, x. 104.

Chemistry, i. 31, 71, 72, 73, 94, 110,

142, 143, 144, 145, 146, 172, 190,

232, 312, 313, 314, 321, 376, 379;
ii. 20, 58, 68-72, 130, 144, 151-156,

183, 229-234, 247, 309-311, 381,

387, 394, 469, 464, 463, 464.

[The references to the other volumes on
Chemical subjects, are distributed un-

der their respective heads throughout
the Index.~\

Chevalier (T. W.) on the ear, vii. 287.

Children (J. G.) abstract of Ochsen-
heimer's genera of the Lepidoptera of

Europe, iv. 278, 343, 444
;
v. 36, 119,

188, 287, 363; vi. 9, 99, 188, 286,

325, 451
;

viii. 259.

Chili, specimens ofmammalia,fishes, and
birds from, xi. 457.

Chinchilla, dissection of, ix. 227.

Chinese female, anatomical description
of the foot of one, v. 382.

language, M. Du Ponceau on, v.

15.

Chinio'idia, new vegeto-alkali, vii. 461 .

Chladni, Steininger, and Noeggerath, on
the meteoric iron of Bitburg, ii. 41.

Chloride of aluminum, iv. 149.

of arsenic, i. 470.

of barium, vi. 53
;

vii. 276
;

viii.

181.

of boron, i. 469.

Chloride of bromine, action of, upon
water and aether, ix. 392.

of gold and potassium, ix. 150.

of iodine precipitated by sulphuric

acid, viii. 297.

of manganese, analysis of, iv. 26.

of silver, viii. 464.

of sodium and silver, iv. 384.

and iodide of ammonia, vi. 147.

Chlorides, alkaline, action of, in disin-

fecting substances, i. 232.

of lime and soda, R. Phillips on, i.

376.

Chlorine, in native black oxide of man-

ganese, i. 142; iv. 306.

,
use of in destroying fire-damp, ii.

142, 309.

, decomposition of alcohol by, xi.

305.

,
combination of, with nitrous gas,

ix. 355.

,
combination of, with prussiate of

potash, iv. 385.

,
combinations of, xi. 304.

Chlorocyanic acid, ii. 463.

Chlorophaeite, iv. 387.

Chloroxalic acid, ix. 66.

Cholera, analysis of the blood in cases of,

xi. 347, 468.

,
chemical pathology of, xi. 468.

Christie (J.) on the chalk-flints in Banff-

shire, ix. 152.

(S. H.) on the deviation of mag-
netized needles towards iron, v. 129.

on magnetic influence in the solar

rays, v. 132.

Christison's (Dr.) treatise on poisons,
viii. 276.

analysis of the milk of the hya-hya
tree, viii. 296.

Chromate of iron discovered in Shetland,
viii. 226.

of potash, adulteration in, vii. 61.

of silver, i. 345.

of zinc, as a pigment, vii. 60.

Chromates, new double, Mr. H. Stokes

on, ii. 427.

Chrome, i. 452.

,
brown oxide of, iv. 307.

,
reduction of, xi. 153.

, Vauquelin's process for obtaining,
ix. 150.

Chronometers, prize system of, at Green-

wich, vi. 424; vii. 12, 104, 134.

,
trial of, xi. 307.

Chrysolite in the cavities of obsidian, iv.

66.



14 GENERAL INDEX TO THE ELEVEN VOLUMES OF

Cichoracete and Labiatiflora, on the two

families, 387.

Cinchalona, examination of, ii. 464.

Cinchona, acetic acid from, v. 232.
—

:

—
,
new vegeto-alkalies from, vii. 233.

Cinchonia and quina, gallates of, iv.

147.

Cinclosoma, on the group of, ix. 454.

Circle, perspective of a, v. 420.

Citric acid, composition of, iii. 109
;

viii.

428.

from gooseberries, iv. 152.

Clairaut, on an omission in his theory
of the equilibrium of fluids, ix. 185,
206.

Clark (B.) on the insect called Oistros

by the ancients, iii. 283.
——

(Dr.) on the influence of climate,
vi. 305.

(T.), process for preparing hydro-
cyanic acid, x. 151.

Climate, on the influence of, vi. 305.

Climates, on artificial, viii. 362.

Clock, on the semi-arcs of vibration of

a, ii. 34.

Clouds, on the formation of, 69.

Coal discovered near Leicester, v. 347.

Coal -basin, of South Wales, on the, xi.

110.

Coal gas, combustion of, v. 150, 375.

Cobalt, arseniate of, iv. 75.

ore, bismuthic, i. 145.

Coffee, a peculiar principle in, v. 149.

Cold, artificial, Mr. Walker on, iv. 11.

Cole (Viscount) and Sir P. Egerton's
account of the destruction of the cave

of Kuhloch, vi. 92.

Collier's (E. H.) patent for the manufac-
ture of paper from Ulva marina, vii.

236.

Collimator, Kater's horizontal floating,
Mr. Nixon on, iv. 218.

Combustion, heat developed during, iii.

233, iv. 67.

of coal-gas, on, v. 150, 375.

Comet, at Paramatta, observations on,
i. 315.

, Encke's, iv. 464.

, Halley's, Mr. Lubbock on, ix.

362.

,
on the last appearance of, xi. 32.

in Pegasus, of 1830, vii. 446; viii.

50.

of 1831, Mr. Herapath and Sir J.

South on the, ix. 154.

seen near the South Pole, ix. 220.

Comets, new,medalsfor the discovery of,
xi. 155.

Compass, variation of the, xi. 224.

Composition, alleged unity of in ani-

mals, vii. 382, 440.

Compound bodies, specific gravities of,
v. 416.

Conchology, ii. 102, 235, 409.

Condurrite, Mr. Faraday and Mr. W.
Phillips on, ii. 286.

Conia, preparation of, iv. 231.

Conn ell (A.), preparation of iodic acid,
x. 235.

Continuity, Dr. Roget on a violation of

the law of, iii. 118, 203.

Conybeare (Rev. W. D.), addresses deli-

vered at the Collegiate Institution of

Bristol, ix. 396.

on the South Welsh coal-basin, xi.

110.

on Mr. Lyell's Principles of Geo-

logy, viii. 215.
——

,
Mr. Lyell's reply to, ix. 1.

on the valley of the Thames, vi.

61.

on the theoretical speculations in

geology, viii. 359, 402; ix. 19, 111,

188, 258.

Cooper's (B. B.) anatomical description
of the foot of a Chinese female, v. 382.

Copper, ancient glass beads coloured by,
vii. 461.

, samples of, examination of, iii. 231.

and platina, combustibility of car-

bon increased by, vi. 394.

, carbazotates of, vi. 145.

, protoxide of, xi. 76.

mines in Cornwall, produce of, i.

233.

ore, indigo, ii. 311.

ores, remarkable, from Cornwall,
Mr. W. Phillips on, ii. 286; Mr.

Faraday on, ii. 287, 288.

slag, hardness of, as a material for

roads, x. 317.

Copper-coloured light reflected from the

moon's disc, vii. 66.

Coprolites, v. 387.

, discovery of, in North America,
vii. 321.

Corbaux (F.) on the laws of mortality,
v. 180.

Cornwall, copper mines in, produce of,

i. 233.

, steam-engines in, account of, i.

233; vii. 152, 323, 421, 424, 449.
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Cornwall, duty of steam-engines in, ii.

309.

, Royal Geological Society of, vii.

147.

, two remarkable ores of copper
from, ii. 286.

Corrosive sublimate, viii. 281.

Corydalin, a new vegetable alkali, iv. 1 5 1 .

Cousin (Victor) his misrepresentation

respecting Dr. Priestley refuted by
Dr. Henry, xi. 216.

Crimea, on the geological structure of

the, xi. 282.

Crocodile, notes on the anatomy of, xi.

62, 292.

Croton, oil of, effects of, on the eye, ii.

463.

Crow's seamen's octant and traverse-

worker, description of, xi. 428.

Crystalline form of some salts, iii. 27
;

vi. 40.
•

state, alteration of, in solids, iv. 155.

substance, on a, from the zinc-

foundry at Filisur, vii. 401.

Crystallized sulphurets, electrical forma-
tion of, vii. 226.

Crystallization, influence of the air in,

iv. 215.

,
new theory of, i. 397.

of bismuth, ix. 392.

Crystallography, vi. 40. 147.

Crystals, calcareous, in the tissues of ve-

getables, vi. 147.

of sulphate of soda, anhydrous,
iv. 71.

Cuff(C.) on the presence of iodine, &c,
in the Bath waters, vii. 9.

Cullen (Capt. W.) on the geological fea-

tures of a route from Madras to Bel-

lary, iv. 367, 435.

Cuneiform inscriptions deciphered,v.321.

Cupreous salts, effect of ebullition on,

iv. 232.

sulphate of lead, H. J. Brooke on
the characters of, x. 265.

Currents of aeriform fluids, iii. 74, 282.

Curve-surfaces, on the equation of, iii.

436.

Curves, Mr. Lubbock on, vi. 249.

,
rectification of, ix. 250.

Cuvier (Mons. G.) opinion on generic
names in natural history, vi. 348.

and GeofFroy St. Hilaire, on the

unity of organization in animals, vii.

379.

(Mons. F.), notice of a letter

from, ix. 457.

Cyanic acid, i. 72.

Cyanogen, perchloride of, action of on

water, v. 232.

Cyanuret of bromine, i. 396.

Cycadeoidece,* newfamily of fossil plants,
iv. 225.

Cyclas and Pisiiium, monograph of, xi.

69.

D 1 on mechanical science, ii. 38.

D. T. on the rapid flight of insects, x.

150.

Dakin (G.)on improvements in theelec-

trical machine, viii. 251.

on the microscopical examination
of opake objects, and on a focimeter,
iv. 429.

Dalby's method of finding longitudes,

employed in the Trigonometrical Sur-

vey, Dr. Tiarks on, iv. 364.

Dalton (J.) on the height of the aurora

borealis, iv. 418.

Daniell (J. F.) on a new register pyro-
meter for measuring the expansion of

solids, x. 297.

Datholite, analysis of, iv. 459.

on the discovery of iodine and
bromine in the mineral waters of En-

gland, vi. 235
;

viii. 61.

Davenport (R.), supplement to " The
Amateur's Perspective", viii. 282.

Davies's (T. S.) symmetricalproperties of

plane triangles, ii. 26.

on spherical loci, xi. 141.

Davy (Sir H.) short account of the sci-

entific discoveries of, vii. 38, 228.

on electrical and chemical changes,
i. 31,94, 190.

experiments on the torpedo, v.

300; vi. 81.

on the phenomena of volcanoes,
iii. 373

;
iv. 85.

Davy (Dr. J.) account of a new volca-

no in the Mediterranean, xi. 446.
on the solubility of phosphorus, v.

310.

Davy (Prof. E.) on an electro-chemical

method of ascertaining the presence
of metals, ix. 38.

on a new combination of chlorine

and nitrous gas, ix. 355.

Dawes (Mr.) on the triple star ^Cancri,
x.53.

Day.tables ofthe decimal parts ofa, ix.92.

Dead Sea, M. Gmelin's analysis of the

water of, ii. 232.

Dechen and Oeynhausen on Ben-Nevis,
v. 385.
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Dechen and Oeynhauien on the junction
of granite and killas in Cornwall, v.

161,241.

Decomposition of water by galvanized
wires, viii. 229.

Dekey's (J. E.) discovery of coprolites
in North America, vii. 321.

De la Beche (H. T.), classification of

European rocks, vi. 440
;

vii. 1 89.

, collections in foreign geology, ii.

1, 95, 168, 253.—— on the formation of conglomerate
and gravel deposits, vii. 161.

, Geological Manual, xi. 46.

on the geology of the shores of the

gulf of La Spezia, vii. 143.

on the geology of Nice, v. 134,384.
on the geology of Weymouth, vii.

454.

on Oltmann's tables for calcula-

ting heights by the barometer, iv. 1 94.

on the oolitic series of England
and France, viii. 35, 208

;
on the dis-

tribution of organic remains in that

series, vii. 81, 202, 250, 334.

on the secondary stratified rocks,
vi. 213.

on the excavation ofvalleys, vi. 241.

De la Roche's experiments on heat, viii.

329.

Del Rio (Prof.), his analysis of two new
mineral substances, iv. 113.

Desormes (C), new phaenomena of va-

pour observed by, iii. 74.—
-, experiments on currents of air,

Mr. Younge on, iii. 282.

Desnoyers on the chalk of the Cotentin,
ii. 253.

Peutoxide of manganese, iv. 34.

Diamond, method of exhibiting the com-
bustion of, vii. 407.

, Mr. Braylcy on the origin of the,

i. 147.

Dichotomous system, Mr. W. S. Mac-

Leay on the dying struggle of the,

vii. 431
;
viii. 53, 134, 200.

Dicotyledonous plants, remains of, in

the great coal formation, viii. 20.

Dictionary, English, Dr. Webster's, ix.

396.

Differences, theory of, S. Sharpe on the

x. 137.

Differential barometer, v. 305.

Digestion, on the functions of, v. 304.

Diluvial currents of Yorkshire, ii. 138.

, deposits of Caernarvonshire, Mr.
Trimmer on the, x. 143.

Diopside, Dr. Wackenroder's examina-
tion of, iii. 349.

Diptera, Mr. W. S. MacLeay on the

larvae of, ii. 178.

Disinfecting apparatus, on a, xi. 205.

properties of alkaline chlorides, i.

232.

Dolphins, Mr. Gray's description of the

skulls of two species of, ii. 375.

Don (D.) descriptive catalogue of Dr.
Gillies's Composites, xi. 387

;
on the

cascarilla bark plant, xi. 455.

on the tree yielding gum ammo-
niacum, ix. 47.

Double stars, calculation of their orbits,

ix. 178.
" Double-water-screw", of 'The Century

of Inventions', on the, xi. 308.

Dracine, new substance found in dra-

gon's blood, ii. 394.

Dragon's-blood, dracine found in, ii.

394.

Drummond's (Mr.) rule for boroughs,
remarks on, xi. 360.

Dunnochgoil, Mr. S. Sharpe on the vi-

trified fort of, iv. 123.

Dunn's (J.) improved air-pump, iv. 145.

Durability of stones, viii. 224.

Dyeing drugs, i. 55.

Dynamics, iv. 338.

Dynamico-chemical principle, Mr. Wa-
terston's,x. 170; alteration and errata

in, x. 317.

E. W. B. See Brayley (E. W. Jun.).

Ear, on the, vii. 287.

Earth, dimensions of the, vii. 409.

, ellipticitv of the, iv. 179, 364.

, figure of the, iii. 165, 206, 241
;

v. 205; vi. 272; vii. 241, 412.

, figure ofthe, Mr. Galbraith on, ii.

48, 321.

,
Mr. Ivory on, ii. 343.

,
limits within which an occupation

is visible on the surface of the, ix. 90.

Earth's surface, on the shortest distance

of two points on the, viii. 30, 134.

Earthquakes, iii. 463
;
iv. 55, 56.

,
at the Cape of Good Hope in

1809, ix. 71.

Echeveria, new account of the genus, iv.

261.

Eclipse of the moon in 1830, on the cal-

culations of the, viii. 388.

, solar, of Nov. 29, 1826, ii. 76.

Eclipses, theory of, additions to, viii. 268,

342, 417.

Ecliptic, obliquity of the, viii. 13, 241.
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Edmonston (L.) on the origin of the

power of suspending respiration, pos-
sessed by aquatic mammalia and birds,

ii. 126.

Efflorescence, on, iii. 231.

Egerton (Sir P.) and Viscount Cole on

the destruction ofthe cave of Kuhloch,
vi. 92.

Egyptian mummy, account of, v. 57.

Elaine, separation of, from oils, i. 71.

Elastic fluids, on the small vibratory
motions of, vii. 136.

, specific heat of, vii. 460.

mediums, on the propagation of

motion through, vii. 325.

Elastic power of steam, vii. 235.

Electric and magnetic influence, Mr.

Abraham on, i. 266.

Electrical formation of crystallized sul-

phurets, vii. 226.

machine, improvements in, v. 170 ;

viii.251.

phenomena, v. 170.

Electricity, i. 20, 31, 94, 190, 266, 343
;

iii. 148, 151; v. 170, 223, 300; xi.

300, 448, 465.
i

,
causes producing, viii. 298.

, conducting power of metals for,

iv. 382.

, decomposition of sulphuret of car-

bon by, vii. 61.

,
use of the ganglions in furnishing,

for the production ofanimal secretions,

Sir E. Home on, x. 42.

, atmospheric, chemical action of,

ix. 357.

, voltaic, conducting power of fluids

for, iv. 383.

Electro-chemical decomposition of vege-

to-alkalies, ix. 237.

Electro-magnetism, iv. 220, 458; xi.

401.

,
new form of an experiment in, ii.

459.

Electro-magnet, powerful, Prof. Henry
and Dr. Ten Eyck on the, x. 315.

Electro-magnets, on, xi. 194.

Elimination, simple, J. E. Drinkwater

on, x. 24.

Ellipse, Rev. B. Bronwin on the rectifi-

cation of the, ii. 378.

Ellipticity of the earth, Mr. Galbraith

on, iv. 179, 364.

Elliptic transcendents, J. Ivory on the

theory of the, x. 225.

Emmett (Rev. J. B.) on an electrical

phenomenon, v. 170.

Emmett (Rev. J. B.) method of bleach-

ing and preparing flax, i. 119.

on capillary attraction, i. 115, 332.

on the specific gravities of com-

pound bodies, v. 416.

, physical construction ofsolids and

liquids, i. 411.

Encke's (Prof.) derivation of Monge's
formula?, xi. 329.

Encke (Prof.) on Hadley's sextant, vi.

84, 181.— on interpolation, v. 28, 91.

on the Berlin Astronomical Ephe-
meris, iv. 141, 248; vii. 172; ix. 81.

on the calculation of the orbits of

double stars, ix. 178, 405; xi. 41, 102,

175, 414.
' on the conversion of right ascen-

sion and declination into longitude
and latitude, vii. 330.

on the elements of the planet

Ceres, vii. 271.

on the occultations of stars by the

moon, iv. 409.

on transits, v. 274.

Encke's comet, iv. 464.

Endosmose and exosmose, Dr. Ritchie

on the phenomena of, x. 226.

Engelhart (M.) and H. Rose on the

iron contained in the blood, ii. 154.

Entomology, i. 180, 291; ii. 178; iii.

283, 368, 370
;

iv. 278, 343, 444.

,
natural history of Petrophila, vii.

206.

,
sketch ofthe Systema Glossatorum

of Fabricius, vii. 118.

[The articles on Entomology in the

subsequent volumes are referred to under
their proper heads.~]

Ephemeris, astronomical, new, iv. 141,
248.

Ephemeris, Berlin, iv. 141, 248; vii.

172; ix. 81.

of the distances of the four pla-

nets, Venus, Mars, Jupiter, and Sa-

turn, from the Moon's centre, errata in

Schumacher's, a correspondent on

the, x. 136.

Epidote, manganesian, or pistacite, ana-

lysis of, vii. 232.

Epiphylhtm, Mr. Haworth on, vi. 107.

Epistilbite and heulandite, Mr. Levy on,
i. 6.

Equations, adfected quadratic, method
of solving, iv. 125.

, differential, on arbitrary functions

in, vi. 296.
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Equations, linear, differential, Mr. Hera-

path on, ii. 421
;

iii. 19, 21
; replies to,

iii. 96, 97, 262.

of all dimensions, resolution of, iv.

371.

of the motion of incompressible

fluids, vi. 123.

of the third degree, on Laplace's
method of solving, iv. 463.

, Varignon's method of solving, iv.

314.

Equitable Society, letter to Mr. Mor-

gan, on the experience of the, iv.339.

Equivalents, new scale of, viii. 430.

Erinite, a new mineral, iv. 154.

Errata in Schumacher's Ephemeris of

the distances of Venus, Mars, Jupiter,
and Saturn from the Moon's centre, a

correspondent on the, x. 136.

Ethers, action of, on various bodies, i.

469.

Eudiometer sliding-rod, Dr. Hare on the,

vi. 114, 117.

Eudiometrical apparatus, Dr. Hare's im-

proved, iv. 126, 183.

Ewart (P.) on the re-action of effluent

water, and on the maximum effect of

machines, iii. 416.

on the expansion of compressed
elastic fluids, v. 247.

Exosmose and endosmose, W. Ritchie

on the phenomena of, x. 226.

Eye, effects of oil of croton on the, ii.

463.

,
on a species of muscce volitantes

in the aqueous humour of the, ix. 165.

, on the focus of vision in the, ii.

376.

Eye-glasses of telescopes, Prof. Littrow

on the theory of the, x. 52.

F. K.'s reply to Caleb Mainspring on

prize chronometers, vii. 104.

F. R. S. " Dr. Price and his followers,"

ii. 292.

, reply to, ii. 332.

F. R. S. L. on the principle of com-

pound interest, in reply to F. R. S., ii.

332.

F. R. S.'s reply to F. R. S. L.'s remarks

on compound interest, iii. 30.

Fabricius's Systerna Glossatorum, vii.

118.

Face, on the nerves of the, vi. 135.

Faeces, fossil, of the Ichthyosaurus, v.

387.

FalconicUe, the family, undescribed

bird belonging to, x. 264.

Falling bodies, deviation of, vi. 321.

Faraday (Prof.), Chemical Manipula-
tion, corrections in, ii. 58.

notes on Sig. Nobiliand Antinori's

paper on electro-magnetism, xi. 401.
on a peculiar class of acoustical

figures ;
and on certain forms as-

sumed by groups of partides upon vi-

brating surfaces, x. 42.

on the flowing of sand under pres-
sure, viii. 68.

on the fluidity of sulphur and

phosphorus, iii. 144.

on the production of sound during
the conduction of heat, ix. 461.

researches in electricity, xi. 300,

462, 465.

analysis of two remarkable ores of

copper, ii. 287.

Farey (Mr.), evidence on the law of

patent inventions, vii. 67, 152; viii.

305.

,
on the performance of the steam-

engines of Cornwall, vii. 420.

,
treatise on the steam-engine, re-

view of, iii. 40.

Farquharson (Rev. J.) on the aurora

borealis, v. 308.

Fayolle (Mons.) on Laplace's method
of solving equations of the third de-

gree, iv. 462.

on the equation of curve surfaces,
iii. 436.

on the figure of the cells of honey-
comb, iv. 233, 313.

on Varignon's method of solving

equations of the second degree, iv.

314.

Fearn (J.) on recrossed vision, x. 294.

Featherstonhaugh (G. W.) on the sali-

ferous rocks in the state of New York,
vii. 198.

Fergusonite, examination of, vii. 232.

Ferroprussiate of potash, viii. 429.

Ferrybridge, Mr. J. Phillips on the geo-

logy of the neighbourhood of, iv. 401 .

Fig-trees, species indigenous to Jamaica,
v. 306.

Figure of the earth, Galbraithon the, ii.

48; iii. 321 ; iv. 189, 241, 245, 443
;

v.205; vi. 272.

,
Mr. Ivory on, iii. 165, 206, 241,

343, 431
;

vii. 241, 412.

Figure of the cells of the honeycomb,
iv. 19, 233, 313.

Filtered water, plan for supplying the

metropolis with, ix. 360.
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Fire-arms, percussion, viii. 155.

Fire-ball, ih. 74.

Fire-damp, on destroying, ii. 142, 309.

Firemen, incombustible dress for, vii.

148.

Fischer on the action of acids on palla-

dium, iv. 230.

Fish, fossil, of Seefeld, vi. 36.

, freshwater, destruction of, by ad-

mission of sea water into a lake, xi.

397.

, method of obtaining skeletons of,

vii. 151.

Fishes, collection of, from the Mauritius,
xi. 288.

, description ofnew species of, xi. 66.

Fish-bones, analysis of, vi. 393.

Fitton's (Dr.) address at the annual

meeting of the Geol. Soc, v. 443.

Flax, method of bleaching and prepa-

ring, i. 119.

Fleming (Dr.), philosophy of zoology,
vii. 432.

on Mr. MacLeay 's abuse of the di-

chotomous method in natural history,
viii. 52.

Flints, occurrence of, in the chalk of

Banifshire, ix. 152.

Flora Devoniensis, review of, viii. 375.

Fluids, compressed, elastic, Mr. Ewart
on the expansion of, v. 247.

, conducting power of, for voltaic

electricity, iv. 383.

,
division of, viii. 170.

, elastic, on the vibratory motions

of, vii. 136.

, equilibrium of, ix. 185, 206.——
, incompressible, on the equations

of the motion of, vi. 123.

,
Mr. Tredgold's new theory of the

resistance of, iii. 249.

,
Rennie on the friction of, x. 228.

, specific heat of, vii. 460.

,
theoretical determination of the

motion of, ix. 7.

Fluor spar, i. 73.

, phosphorescent, i. 143.

and anhydrous sulphuric acid, ii.

68.

Fluorine, viii. 164.

Focimeter, Mr. Dakin on a, iv. 431.

Fons (J. P. De la) on mooring ships in

roadsteads, ii. 289.

Foot of a Chinese female, anatomical

description of, v. 392.

Forbes (J. D.) on obtaining an electric

spark from a magnet, xi. 359

Foreign geology, ii. 1, 95, 168, 253.

Forest marble, rippled markings of the,

376.

Formations of Germany, tertiary and

secondary, R. I. Murchison's sketch

of the principal, x. 45.

Formic acid, viii. 228.

,
new process for preparing, vii.

60.

Formula?, two logarithmic, on the inac-

curacy of, v. 378.

Foster (B. M.), description of a plane-
tarium on a new principle, i. 310.

,
on preserving funguses, iv. 312.

Forster (Dr.) on an aerial voyage made
in a balloon, x. 67.

on the luminous belt of September
29th 1828, iv. 389, 463.

Forster (F.) on the probability of finding
coal near Leicester, v. 236, 347.

Foster (Lieut.) and Parry (Capt.) on

the velocity of sound at Port Bowen,
i. 12.

Fossils, organic texture of, viii. 76.

, remarkable, found near Cromer,
v. 104.

,
found in Sussex, ii. 394, 443.

Fossil bones, at North Cliff, vi. 225
;
vii.

1.

,
found near a limestone cave in

New South Wales, ix. 445.

of bears in the grotto of Osselles,

near Besancon, in France, ii. 147.

of the elephant found near Salis-

bury, ii. 220.

ofthe elephant, rhinoceros, hyaenas,

&c, in Switzerland, ii. 8.

Fossil claw of the iguanodon, v. 153.

faeces of the ichthyosaurus, v. 387.

fish, vi. 36.

fox of (Eningen, vii. 207.

hyaenas, in Kent, ii. 73.— insects, vi. 138.

remains of the mastodon, in New
York, ii. 314.

plants, v. 459
;

vi. 133
;

viii. 16.

pterodactyle, v. 387.

sepia, v. 388.

shells, vi. 149, 232.

,
M. de Basterot on, ii. 102.

trees, in Derwent lead-mines, vii.

185.

,
near Gallipolis, Ohio, ii. 311.

Fourier's (Le Baron) historical Sloge of

the Marq. de La Place, vi. 370.

FovilleV(Dr.) researches on the anatomy
of the brain, v. 278,331.

c2



20 GENERAL INDEX TO THE ELEVEN VOLUMES OF

Fowls, domestic, analysis of their bones,
vi. 393.

Fox (R. W.) on mineral veins, vi. 17.——onsomephaenomenaofheat,xi.345.
on the increase of heat in mines,

ix. 94
;
on terrestrial magnetism, ix.

361.

on the discharge of a jet of water

under water, viii. 342.

Fox, fossil, of (Eningen, vii. 207.

Friction, Mr. G. Rennie on, v. 131.

Frogs' bones, analysis of, vi. 393.

Fulminating gold, two kinds of, ix. 69.

Funchal (in Madeira), meteorological

register kept at, ii. 362, 412.

Functions, arbitrary, vi. 296.

, expansion of, ix. 253.

, monome, vi. 362.

Fustic, its application in dyeing, i. 55.

Fyfe's (Dr.) elements of chemistry, re-

view of, iv. 50.

G. W. F. on the saliferous rocks in the

State of New York, vii. 198.

Galbraith (W.) on the figure of the earth,
ii. 48; iv. 179.

on the obliquity ofthe ecliptic, viii.

13, 241.

on the deviation of falling bodies,
vi. 329.

on the reduction of the North Po-
lar distances of stars observed at

Greenwich, ix. 335, 464.

on the latitude and longitude of

the Calton Hill Observatory, v. 257.

, Prof. Airy in reply to, iv. 364.

on the velocity of sound, i. 136,

336; iv. 179.

, notice of an error in his mathema-
tical tables, iii. 153.

Galena in inferior oolite, ii. 234.

, heated, on the action of steam and

quick-lime upon, v. ] 72.

Gallates of quina and cinchonia, iv. 147.

Gallic acid, v. 149.

and pyrogallic acid, M. H.
Braconnot on, x. 154.

and tannin, distinctive characters

of, vii. 58.

Galloway (E.) on a new paddle-wheel,
vii. 408.

Galvanised wires, decomposition of wa-
ter

by,
viii. 229.

Galvanism, on, xi. 300, 448, 465.

,
chemical theory of, Mr. Brayley's

remarks on one of the experiments
from which Mr. Ritchie has inferred

its inadequacy, vii. 61.

Galvanism, the electric and chemical
theories of, vi. 52.

Ganglions, Sir E. Home on the use of,

in furnishing electricity for the pro-
duction of animal secretions, x. 42.

Gannet, anatomy of the, x. 231.

Gas, coal, on the combustion of, v. 1 50,
375.

, combustible, new, ii. 152.

, inflammable, from salt mines,

employed for producing light, iii. 233.

, oxygen, effects of upon the ani-

mal system, v. 383.

, sulphuretted hydrogen, action of

on solutions of mercury, v. 310.

Gas-lights, natural, at Fredonea, iii. 233.

Gases, compression of, emission oflight
in the, ix. 391.

, extrication of heat in, ii. 230,
390.

, expansion of by heat, v. 419.

, transfer of heat in, by change of

capacity, ii. 230, 390.

, specific heat of, ii. 311.

and the atmosphere, electricity of,

iii. 148.

Gaseous mixtures, analysis of, vi. 1 80.

Gauss (Prof.) on a new principle ofme-
chanics, viii. 137.

on the representation of the parts
of a given surface on another surface,
iv. 104, 206.

, account ofhis u
Disquisitiones ge-

nerates circa Superficies Curvas," iii.

331.

Gay Lussac (M.) on Boyle's fuming li-

quor, vi. 76.

on efflorescence, iii. 231.

On kermes mineral, vii. 386.

on oxalic acid, x. 153.

on phosphoric acid, vi. 395.

on the action of potash on organic
matter, vi. 367.

Gaylussite, Mr. W. Phillips on, i. 263.

Gelatine and albumen, vegetable, iv.

69.

Genus, on the word, vi. 202.

Geographical Society, viii. 290.

Geological museum, Mr. Saull's, x. 237.

Geology, i. 66, 136, 145, 147, 223, 229,
277, 346, 387, 426; ii. 1, 95, 117,

138, 147, 168, 192, 217, 234, 253,

271, 295, 327, 394, 433, 439, 450,

457; iii. 132, 188, 225, 243, 289,

291, 436, 441, 458, 463
;

iv. 12, 38,

81, 222, 235, 294, 355, 374, 401,
435.
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gyo
lps, structure

[The references on Geology to the suc-

ceeding volumes are distributed under
the respective heads, asfollows ;]

Geology, Foreign, ii. 1, 95, 168, 253.

Geology, Local:

Aix, tertiary freshwater formations of,

vi. 137.

Alhama, basin of, viii. 150.

America, North, brine-springs and rock-

salt of, Mr. Brayley on, vi. 71
;
vii. 198.

, saliferous rock of, equivalent for-

mation to in England, vi. 75; vii. 198.

,
United States of, series of rocks

in, v. 138.

Austria and Bavaria, geology of, viii. 64.

Austrian and BavarL
of the, ix. 213.

Bassano, tertiary and secondary rocks

of, v. 401 ; vi. 55.

Baza and Alhama, basins of, vii. 453.

Ben Nevis, geology of, v. 385, 461.

Cantal, tertiary deposits of the, vi. 58.

Cornwall, granite and killas rocks in, v.

161, 241.

, mines of, Mr. Henwood on a geo-

logical survey of them, with a pro-

gramme of an intended arrangement
of the leading details of the metalli-

ferous veins, x. 358.

Durham, new red sandstone of, viii. 348.

England, North of, carboniferous chain

of the, ix. 211, 377.

, lake mountains of the, ix. 211.

, and France, oolite series of, viii.

35, 208.

Gosau, vale of, tertiary deposits of the,
vii. 48, 50.

Havre, geology of, vii. 195.

Ireland, South of, geology of the, viii.

147.

Juan Fernandez, geology of, ix. 220.

Kuhloch, cave of, its destruction, vi. 92.

London and Hampshire basins, anticli-

nal of the, v. 111.

Low Countries and North of France,

geology of, vii. 140.

Mendip Hills, occurrence of agates in

the, vi. 136.

Meuse, Moselle, &c, on the excavation

of the valleys in which they flow, vii.

210, 293.

Moravia, Hungary, and Transylvania,
ix. 50, 134.

New South Wales, geology of, ix. 219.

New York, saliferous rocks in, vii. 198.

Nice, geology of, v. 134, 384.

Ontario, lake, geology of, v. 1, 81, 263,
339, 424.

Seefeld, bituminous schist and fossil fish

of, vi. 36.

Styria, Lower, tertiary deposits of,vii.358.

Spezia, La, gulf of, its geology, vii. 143.

Swan River, geology of the, ix. 379.

TenerifTe, geology of, viii. 433.

Thames, valley of the, vi. 61.

Tweed, banks of the, their geology, ix.

13, 85.

Weymouth, geology of, vii. 454.

Rocks ; Geological phcenomena and
theories :

Alluvial deposits, ix. 48.

Astronomical causes, their influence on

geological phaenomena, ix. 136.

Classification of European rocks, vi. 440
;

vii. 189.

Conglomerate and gravel deposits, for-

mation of, vii. 161.

Earthquakes at the Cape of Good Hope
in 1809, ix. 71.

Electrical formation of crystallized sul-

phurets, vii. 226.

Excavation of valleys, v. 136; vi. 241.

Heat in mines, ix. 94.

Magnetic polarity of basalt,viii. 174, 179.

Rippled markings of the forest marble,
ix. 376.

Rocks, secondary stratified, vi. 213.

Rock-basins, Mr. Brayley on, viii. 331.

, Rev. T. Moore on, ix. 101.

Theoretical speculations in geology, Rev.
W. D. Conybeareon, ix. 19, 111, 188,
258.

Springs, formation of, ix. 170.

Vegetation of the first period of the

world, vii. 23, 185.

Veins, mineral, vi. 17.

Organic remains. (See also the heads
Fossils and Organic Remains, under
their respective letters.)

Animal remains found in the transition

limestone of Plymouth, vii. 209.

Arctic circle, Mr. Brayley on organic re-

mains in the diluvium of the, ix. 41 1 .

Bones, fossil, discovery of, in a marl-pit
near North Cliff, vi. 225

;
further ex-

amination of, vii. 1.

Coprolites, discovery of in N. America,
vii. 321.

Cromer, fossil remains near, v. 140.

Faeces, fossil, vi. 60.

Fox, fossil, of (Eningen, vii. 207.
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Ichthyosaurus, vii. 458.

Oolite series of England and France, vii.

81, 202, 250, 334.

Plants which characterize the second
and tertiary formations, list of, vi. 131.

Plesiosaurus, discovered in Ireland, ix.

331.

Shells, fossil, British, vi. 149.

Trees, fossil, in Derwent lead-mine, vii.

185.

Vegetable fossils found at Lennel Braes,
viii. 16.

GeologicalSociety. (See also Societies.)
Dr. Fitton's address at the annual meet-

ing, v. 443.

Frof. Sedgwick's addresses at annual

meetings, vii. 280; ix. 105, 271.

Annual Report of the Royal Geological

Society of Cornwall, viii. 147.

Geologicalpublications reviewed. (Others
will be found under the names of the

authors.)
Rev. W. D. Conybeare on Mr. Lyell's
"

Principles of Geology," viii. 215,

359, 402.

Geology and Natural Science, Monthly
American Journal of, x. 315.

Geology of Yorkshire, Illustrations of

the, ix. 342, 430.

Geological Phenomena, Sections and
Views illustrative of, ix. 131.

Geometrical problem, iii. 234.

Geometry, analytical, Mr. Lubbock on

some problems in, x. 81.

George (E. S.) on fustic and its appli-
cation in dyeing, i. 55.

, analysis of a sulphuretted water,
i. 245.

,
examination of the substances con-

nected with an Egyptian mummy, iv.

291.

German Ocean, on the subsidence of the,

iii. 188.

Germany, tertiary and .secondary for-

mations of, R. I. Murchison's sketch

of the principal, x. 45.

Giddy (E. C), meteorological results of

observations made at Penzance for 21

years, iii. 173.

Gilbert (D.), addresses at the anniver-

sary meetings of the Royal Society,
v. 66

;
vii. 33

;
ix. 39.

statement respecting the Earl of

Bridgewater's legacy, ix. 200.

Gilbert (D.) on the luminous belt of

Sept. 29th 1828, iv. 453.

,
on negative and imaginary quan-

tities, ix. 37.

,
on the regular platonic solids, iii.

161.

,
on improvements in the steam-

engines of Cornwall, vii. 449.

table for facilitating the computa-
tions relative to suspension-bridges, x.

43.

Gill (C.) on the rectification of curves,
ix. 250.

GirafFa, Sir E. Home on, iii. 46.

Girardin (M.) on red ferrocyanate of

potash, v. 148.

Glaciers, progressive movement of, ix. 32.

Glass-beads, ancient, experiments on,
vii. 401.

, elasticity of threads of, viii. 58.

green bottle, use of in chemistry,
&c, viii. 35.

Glaucolite, a new mineral species, ii.

463.

Glaucoma, observations on, xi. 470.

Globe, surface of the, L. Elie de Beau-
mont on some of the revolutions which
have taken place on the, x. 241.

Glucina reduced to the metallic state, v.

234.

Glucinum, y. 234, 392.

Gmelin's analysis of the water of the

Dead Sea, ii. 232.

analyses of tourmalines, iii. 460.

,
on ultra-marine, vii. 249.

Gmelinite, x. 187.

Gold, argentiferous, native, composition
of, ii. 155.

, experiments on, vii. 460.

, oxides of, ii. 152.
. and platina, Russian, vii. 59.

and silver raised in Guanaxuato,
ii. 71.

Gooseberries, citric acid from, iv. 152.

Gossamer spiders, on, ii. 146.

Gordon (J.) on the expansion of func-

tions, ix. 253.

Gould's (J.) Century of Birds from the

Himalayan Mountains, xi. 293.

Graham (T.) on the formation of alcoates,

iv. 265, 331.

on the finite extent of the atmo-

sphere, i. 107.

on the influence of the air in cry-

stallization, iv. 215.

on M. Longchamp's theory of nitri-

fication, i. 172.
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Graham (T.) on the solubility of salts,

ii. 20.

Granite and killas, on their junction in

Cornwall, v. 161, 241.
.

,
Mr. Brayley on the structure of,

viii. 331.

Graves (J. T.) on the inaccuracy of two

logarithmic formulae, v. 378.

Gray (J. E.) on the genera of bat, vi.

28.

on the nursing-pouch of the"Chama
concamerata, iii. 117.

on the genus Chameleon, ii. 408.

on a new kind of Pear Encrinite,
iv. 219.

synopsis of the genera of Saurian

Reptiles, ii. 54, 207.

Monograph of the genus Teredo of

Linne, ii. 409.

Green (J.) on the pressure of the sea,

iv. 37; J. de C. Sowerby on, iv. 119;

reply to Mr. Sowerby's remarks on
the pressure of the sea, v. 371.

Green-sand formation, nummulites in,

iv. 235.

GreenwichObservatory, visitation of, ix.

27.

,
on the system of prize chronome-

ters at, vi. 424.

, stars, tables for determining the

apparent places of, i. 81.

Grosbeak, the Grenadier, on the man-
ners of, xi. 97.

Guanaxuato, quantity of silver and gold
raised in, ii. 71.

Guatemala, volcanoes of, ii. 117.

Guilding (Rev. L.) on the natural hi-

story of Petrophila, vii. 206.

Guinand's glass for telescopes, on, vii.

351.

Gull, description of the Brown-headed,
xi. 135.

Gum ammoniacum, on the tree which

yields, ix. 47.

arabic, influence of, in the pre-

cipitation of lead by sulphates, iv.

385.

Gunpowder, composition of, viii. 384.

, inflammation of, by electricity, i.

20, 343.

Hadley's sextant, vi. 84, 181.

Haidinger (W.) on herderite, iv. 1.

Haidingerite, a new mineral, iii. 146.

Hale (W.) on a new mode of propelling

vessels, x. 41.

Hall's discovery ofachromatic telescopes,

queries respecting, vi. 233.

Hall (Capt. B.) on the latitude of the

Calton Hill Observatory, vii. 224.

Hall (Dr. M.) on the anatomy of the

minute and capillary vessels, ix. 444.
on the effect of water raised to

temperatures moderately higher than
that of the atmosphere upon Batra-

chian reptiles, x. 41.

on respiration and irritability in

animals, &c, 453.

Halley's comet, on the elements of, xi.

32.

Hamell (H.) on a new anemometer,
xi. 100.

Hannibal's passage of the Alps, ix. 462.
Hansteen (Prof.) on the polar lights, ii.

334.

Harbour of Ko-si-Chang, i. 149.

Hare (Prof.), rationale of the difficulty
of separating plane surfaces by a blast,
iv. 94.

on the sliding-rod eudiometer and
the volumescope, vi. 114, 171.

, improved eudiometrical apparatus
by, iv. 126, 183.

, description of the laboratory, &c,
in the University of Pennsylvania, xi.

426.

on preparing denarcotized lauda-

num, ii. 333.

on the litrameter, iv. 187.

method of detecting opium, in so-

lution, ii. 283.

Harris (W. S.) on the influence of screens

in arresting the progress of magnetic
action, x. 297.

on the power of masses of iron to

control the attractive force of a mag-
net, x. 297.

Hartwall's (V.) examination of some

minerals, vii. 232.

Harvey's (Mr.) researches on naval

architecture, x. 316.

Harwood (Dr.) on the curative influence

of the southern coast of England, iv.

134.

Hassler's plans, &c, for a survey of the

coast of the United States, Prof. Bessel

on, vi. 401.

Hausmannite, analysis of, iv. 100.

Havre, Prof. Phillips on the geology of,

vii. 195.

Haworth (A. H.), description of the ge-
nus Echeveria, iv. 261.

on Epiphyllum, vi. 107.

-r—,
botanical description of Hermione

Cypri, ix. 183.
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Haworth (A. H.), new account of Ka-
lanchoe, vi. 301.

on the Narcissus group of plants,
viii. 130.

on new succulent plants, i. 120,

271; ii. 344; iii. 183; vi. 137.

,
Prof. Schultes on, vi. 432.

Haytor, ammonites in calcedony from ?

vi. 315.

, iron-mine at, Mr. Kingston's ac-

count of, iii. 359.

Haytorite, Mr. Tripe on, i. 38.

, Mr. W. Phillips on, i. 40.

,
Mr. Levy on, i. 43.

Heavy spar, Pyrmont, i. 73.

Heat developed during combustion, iii.

233
;

iv. 67.

effect of equal increments of, in the

expansion of air, 243.

, effects of, upon sulphur, iii.

152.

, expansion of gases by, v. 419.

evolved, by compressing water, ii.

392.

,
extrication of, by compression of

gases, ii. 230, 390.

,
increase of, in mines, ix. 94.

,
on the phaenomena of, xi. 345.

, radiant, remarks on, viii. 329.

, specific, of gases, ii. 311.

,
transfer of, by change of capacity

in gas, ii. 230.

Heineken's (Dr.) meteorological regi-
ster kept at Funchal, Madeira, ii. 362,
412.

Hemlock, new alkali in, ii. 392.

Henderson (Dr. R.) on the existence of

iodine in spring water, vii. 10.

Henderson (T.) on lunar occultations,

x. 158, 237, 318, 397.

,
remarks on Capt. Sabine's pendu-

lum observations, ii. 124; reply to,

by Capt. Sabine, ii. 1 76.

table of occultations of the planets
and fixed stars in October, 1830, viii.

316; in November and December,
viii. 394.

Hennell (H.) on sulphuric acid and al-

cohol, and the process by which aether

is formed, v. 226
;

vi. 342.

Henry (Dr. W.) on a disinfecting appa-
ratus, xi. 205.

, experiments on the disinfecting

powers of high temperatures, xi. 22,

205.

on the compounds of phosphorus
and hydrogen, vii. 229.

Henry (Dr. W.) on the philosophical
character of Dr. Priestley, xi. 207.

,
a critical and experimental inquiry

into the relations subsisting between
nerve and muscle, x. 293.

on bromides, vi. 142.

on urea, vi. 312.

on marking-ink for linen, x. 315.

Henry (Prof.) and Ten Eyck (Dr.), pow-
erful electro-magnet, x. 314.

Henwood (W. J.) on the formation, &c,
of springs, ix. 170.

on the quantities of water afforded

by springs, viii. 58.

on the accidents incident to steam-

boilers, i. 408.

on the steam-engines of Cornwall,
vii. 32 i

;
Mr. Farey's reply to, vii.

421.

Herapath (J.) on linear differential equa-
tions, ii. 421

;
iii. 19, 210

; replies to,

iii. 96, 97, 262.

Herapath (W.), method of exhibiting the

combustion of the diamond, vii. 407.

Herderite, a new mineral species, iv. 1.

Herring, on a variety of, ix. 230.

Herschel (Sir John F. W.), address to

the Astronomical Society, i. 455.

on the astronomical causes which

may influence geological phaenomena,
ix. 136.

on the orbits of binary stars, xi.

131.

on micrometrical measurements of

365 double stars, x. 55.

Heulandite and epistilbite, Mr. Levy on,
i. 6.

High-pressure engines, Perkins's, i. 143.

Hildreth (Dr.) on fossil trees, near

Gallipolis, Ohio, ii. 311.

Himalayan mountains, birds from the,

ix. 58, 145, 231, 370, 453.

Hodgkin (Dr.) and J. J. Lister, micro-

scopic observations of the blood and
animal tissues, ii. 130.

Home (Sir E.) on the use of the gan-

glions in furnishing electricity for the

production of animal secretions, x. 42.

Honeycomb, figure of the cells of, iv. 19,

233, 313.

Hordein, analysis of, iii. 150.

Horizon-sector, particulars of the mea-
surement by various methods of the

instrumental error of the, J. Nixon's,

x. 88, 337.

Horsburgh (Capt.) on icebergs in the

southern hemisphere, vii. 449.
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Horses, on the power of, viii. 22.

Horticultural Society, viii. 152, 382.

Society's barometer, v. 236.

garden, Prof. Schultes's descrip-
tion of, vi. 428.

Hour-lines of the ancients, on the, ix.

133.

Howldy (T.). remarks on Mr. |Stur-

geon's paper on the inflammation of

gunpowder by electricity, i. 343.

Humboldt (M. de) on the volcanos of

Guatemala, ii. 117.

Hiinefeld (Prof.) on titaniferous iron-

slag, iii. 121.

Hutton's logarithmic tables, errors in,

iii. 154.

Hutton (W.) on the new red-sandstone

of Durham, viii. 348, 411.

Hya-hya tree, milk of, viii. 296.

Hyaenas, fossil, in Kent, ii. 73.

Hyalosiderite, Mr. W. Phillips on, i.

188.

Hybernation of animals, on, xi. 454.

of the black ant, i. 314.

Hybrid between the hare and the rab-

bit, R. Thursfield on the, x. 60.

Hyderabad Country, on the geology of

the, iv. 12.

Hydriodic aether, preparation of, vii. 59.

Hydrocyanic acid, action of sulphuric
and muriatic acid upon, vi. 315.

detection of, ii. 230.

T. Clark's process for preparing,
x. 151.

Hydrogen, arseniurets of, viii. 302.

, decomposition of boracic acid by,
v. 233.

gas, phosphuretted, i. 313; vii.

229.

, sulphuretted, and aluminum, iv.

150.

and phosphorus, Dr. Henry on
the compounds of, vii. 229.

Hydrometer, syphon, on an improved,
iv. 258.

Hydrosilicite, a new mineral, iii. 71.

Hypophosphites, iv. 383.

Hyposulphates, v. 395.

Hyposulphuric acid, v. 395.

Ichthyosaurus, fossil faeces of the, v.

387.

Ignes fatui, ii. 357.

Iguanodon, claw of, fossil, v. 153.

discovery of the bones of, in the

Isle of Wight and Purbeck, vii. 54.

Ilmenite, xi. 187.

Imperial standard yard, x. 44.

Indigo, analysis of, vii. 234.

, sulphate of, action of aether on,
vi. 393.

copper ore, vii. 311.

Inflexion of light, x. 300.

Innes (G.) on certain errata in Dr.

Mackay's tables of versed sines, iv.

394.

Inscriptions, ancient, of Persepolis, v.

321.

Insects, D. T. on the rapid flight of, x.

151.

Institutions, literary and scientific, on,
vii. 216.

Instruments, ancient, chemical exami-
nation of, iii. 154.

Interference, of light, experiments on,
xi. 1.

Interpolation, Prof. Encke on, v. 28, 91.

Inventions, patent, evidence on the law

of, viii. 305.

Iodates of potash, viii. 229.

Iodic acid, ix. 149
; A. ConnelTs prepa-

ration of, x. 235.

Iodide and chloride of ammonia, vi.

147.

of carbon, iv. 155.

of mercury, native, iv. 151.

of potassium, on the combination

of, with bicyanide of mercury, ix.401.

Iodine in cadmium, iii. 234.

, action of alkalies and their carbo-

nates on, iv. 152.

, atomic weight of, vi. 237
;
vii. 276.

, compounds of, vii. 235.

,
detection of, viii. 225.

, precipitate of chloride of, by sul-

phuric acid, viii. 297.

, discovery of, in salt springs ;
&c.

,

in England, vi. 235, 283.
—— in spring waters, vii. 9, 10.

, occurrence of, in mineral waters,
viii. 61.

and fluosilicic acid, M. Varvinsky
on, ii. 426.

Iodous acid, ii. 392
; preparation of, iii.

146.

Ireland, on the geology of the South of,

viii. 147.

Iron, deviation of magnetized needles

towards, v. 129.

, power of masses of, to control

the attractive force of a magnet, W.
S. Harris on, x. 297.

, decomposition of water by the

contact of, agency of carbonic acid in,

iv. 381.



26 GENERAL INDEX TO THE ELEVEN VOLUMES OF

Iodine, improvement in the smelting of,

vii. 232.

, separation of, from manganese, i.

72.

,
carbon in, v. 231.

,
arseniate of, vi. 314.

,
bornret of, iv. 233.

,
carbonate of, argillaceous, ii. 459.

-, chromate of, discovered in Shet-

land, viii. 226.

,
oxide of, native, ammonia in, ii.

229.

, perbromide of, vi. 142.

, peroxide and protoxide of, a com-
bination of them, xi. 147.

, protoferrocyanate of, i. 72.

,
silicate of, vi. 147.

,
submuriate of, analysis of, viii.

406.

,
titanate of, xi. 76.

, meteoric, of Bitburg, ii. 41.

,
from Mexico, ii. 46.

native, in the United States, ii.

71
;

iv. 310.

, slightly arseniuretted, iv.

73.

ore, green, analysis of, iii. 234.

sand and iserine, in Cheshire, i.

145.

scales, composition of, ii. 70.

slag, titaniferous, Prof. Hiiuefeld

on, iii. 121.

, spathose, analysis of, ii. 231.
-.

, titanious, x. 188.

vitriol, red, native, iv. 153.

Iserine and ironsand in Cheshire, i.

145.

Island, on a new volcanic, xi. 57, 446.

Isomorphism, H. J. Brooke on, x. 161
;

xi. 21.

Isoperimetrical polygons, on the great-
est area of, xi. 258.

Isopyre, a new mineral, iii. 70.

Ivory (James), notes relative to the

theory of Barker's mill, iii. 416.

on the theory of capillary action,
iii. 1.

on the figure of the earth, iii. 165,

206, 241, 343, 431
;

vii. 241, 412.

argument to prove that the earth

is a solid of revolution, v. 205.

on the figure of the planets, in re-

ply to M. Poisson, ii. 93, 161, 241,
321.

- on the shortest distance of two

points on the earth's surface, viii. 30,
134.

Ivory (James) on the method of finding
the length of a perpendicular degree,
iv. 241.

on measurements on the earth's

surface perpendicular to the meridian,
iv. 189.

on the length of a degree perpen-
dicular to the meridian, at Beachy
Head, iv. 6.

on the theory of the elliptic tran-

scendants, x. 225.

on the equilibrium of fluids, ix.

185, 206.

remarks on an article in the Bul-
letin des Sciences on the equilibrium
of a fluid planet, vi. 272.

investigation of the heat extricated

from air when it undergoes a given
condensation, i. 89, 165

;
iv. 321

;
v.

104.

on the longitudes of the trigono-
metrical survey, iv. 432.

on deducing the difference of lon-

gitudefrom the latitudes and azimuths
of two stations, v. 24, 106.

on the seconds pendulum at Port

Bowen, i. 170.

Prof. Airy, in reply to his statement

on the attraction of spheroids, i. 442.

reply to Prof. Airy, ii. 16, 88.

reply to the Bulletin des Sciences,

on the attraction of spheroids, iv. 245.

remarks on a memoir by M. Pois-

son, on the attraction of spheroids, i.

324.

theory of the velocity of sound, i.

249; iv. 321.

on the elastic force of steam, i. 1.

J. E. B. on Mr. Lindley's statement

relative to Orchidea?, ix. 403.

Juan Fernandez, geology of, ix. 220.

J. L. T. on prize chronometers at Green-

wich, vii. 12.

J. S. on generic names in natural hi-

story, vi. 348.

J. W. L., expression for the vibration of

a simple pendulum by, iv. 338.

Jalapia, ii. 462.

Jaguar, anatomy of the, xi. 461.

Jamaica, plan for investigating the na-

tural productions of, iv. 460.

Jenyns (Rev. L.) on the bat, v. 227.

Jet discovered in Wigtonshire, i. 147.

Journal, Monthly American, of Geology
and Natural Science, x. 315.

Jussieu and Linnaeus, on the systems of,

vii. 15, 97, 180.
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A'dlancho'e, new account of, vi. 30?..

Kangaroo, on the anatomy of the, xi.

139.

Karphosiderite, a new mineral, iii. 397.
Kater (Capt.) on divisions in the ring

of Saturn, viii. 456
;
see also i. 470.

on the construction and verifica-

tion of the imperial standard yard for

the Royal Society, x. 44.

on the luminous zone of the 29th

September 1828, iv. 337.

Rater's horizontal floating collimator,

Mr. Nixon on, iv. 218.

Keith (Rev. P.) on the susceptibility of

living structures, xi. 166, 249.

Kelp, phosphorus in, i. 143.

Kendal, state of the barometer, &c, in,

for 1827, iii. 236.

Kenrick (Rev. J.) on the ancient in-

scriptions of Persepolis, v. 321.

Kent, on the wells in, xi. 89.

Kermes mineral, on, vii. 386.

Killas and granite, on their junction in

Cornwall, v. 161, 241.

Kingston's (J. T.) account of the iron-

mine at Haytor, iii. 359.

Ko-si Chang, harbour of, i. 149.

Kuhloch, destruction of the cave of, vi.

92.

Lactates, on the properties of the, xi.

151.

Lactic acid, existence of, viii. 297 ;
xi.

150.

Labarraque's (M.) disinfecting soda li-

quid, ii. 387.

Laing's (Major) arrival at Timbuctoo,
i. 314.

Lake, green, prepared from red cabbage,
vii. 61.

Lothing, opening of, to the sea,

xi. 397.

Mountains of the North of En-

gland, ix. 211.

Lamb (Dr.) on the limits of the pulse
in the arteries of the human body. v.

225.

Lamp, on a new, xi. 303.

Langton (J. S.) on the formation of ar-

tificial climates in this country, viii.

362.

Language, Chinese, on the, v. 15.

Lapis lazuli, on the blue colouring mat-
ter of, vii. 244.

Laplace (Marq. de), historical eloge on,
vi. 270.

method of solving equations, of

the third degree, Fayollc on, 462.

Larvae of Diptera, ii. 178.

Latitude of the Calton Hill Observa-

tory, v. 257.

Latitudes and azimuths of two stations,
on deducing the longitude from, v.

24, 106.

and difference of longitude of

Beachy Head, and Dunnose in the

Isle of Wight, Mr. Ivory on, iv. 6.

Latitude and longitude, on the conver-
sion of right ascension and declina-
tion into, vii. 330.

Laudanum, denarcotized, Dr. Hare on

preparing, ii. 283.

Lea (I.) on the genus Unio, viii. 376.

Lead, precipitation of, by sulphates, in-

fluence of gum-arabic in, iv. 385.

,
acetate of, and pyroacetic spirit,

xi. 152.

, arseniate of, iii. 234.

, carbazotates of, vi. 145.

,
malate of, pure, iv. 386.

,
nitrate of, on, vii. 277.

, phosphate of, orange, i. 321.

,
subchromate of, xi. 75.

, sulphate of, cupreous, H. J.Brooke
on the characters of, x. 265.

Lee (Dr.) on the intestinal canal and
liver of the human foetus, v. 133.

on the structure of the human
placenta, &c, xi. 116.

Leicester, discovery of coal near, v. 34 7.

Lennel Braes, on the vegetable fossils

found at, viii. 16.

Lepidoptera diurna of Latreille, on the,

i. 180.

Lepidoptera of Europe, abstract of Och-
senheimer's genera of, iv. 278, 343,

444; v. 36, 119, 188, 287,363; vi.

9, 99, 188, 286, 325, 451
;
viii. 259.

Leslie (L.) on the Bushmen of the

Orange river, viii. 390.

Letter from M. Cauchoix, x. 51.

Level, difference of, in the Thames at

London Bridge and the sea, ix. 357.

Levy (A.) on epistilbite and heulandite,
i.6.

—— on the crystalline forms of the

haytorite, i. 43.

on mohsite, i. 221.

on murchisonite, i. 448.

on some new Siberian minerals,
i. 26.

on the wagnerite, i. 133.

Lewthwaite's (J.) new form of an ex-

periment in electro-magnetism, ii.

459.

d2
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Ley bourn (Prof.), Mathematical Reposi-

tory, 22nd number of, x. 236.

Life, human, on the intensity of, v. 198.

, conditions of, Rev. P. Keith on

the, x. 32, 124.

Life-boats, on a new method of hauling
offshore, viii. 69.

Light and shadow, on the nature of, v.

109
;

vii. 65.

,
chemical action o£ vii. 462

;
xi.

466.

on antimonial wine and tartar

emetic, v. 309.

,
emission of, in the compression of

gases, ix. 391.

, experiments on the interferences

of, xi. 1.

,
on the different refrangibility of

the rays of, viii. 169.

,
M. Rudberg on the dispersion of,

ii. 401.

,
J. Barton on the inflexion of, x.

300.

,
on the reflexion of, from metallic

specula, viii. 60.

,
on the transmission of, through

mediums, &c, xi. 161.

Lightning-tubes, iv. 228.

Lime and soda, Mr. R. Phillips on the

chlorides of, i. 376.

Lime and soda, carbonates of, native

compound of the, vii. 389.

,
detection of baryta or strontia in

union with, vii. 404.

Limestone, crystals of quartz imbedded

in, ii. 122.

caves, account of, at Wellington

Valley, New South Wales, ix. 445.

Limits to vaporization, viii. 383.

Lindley (Dr.) on his statement relative

to OrchidecB, ix. 403.

Linnaean Herbarium, vi. 353.

Linnaeus and Jussieu, on the systems of,

vii. 15, 97, 180.

Lions' bones, analysis of, vi. 393.

Liquids and solids, construction of, i.

411.

Liquor, fuming, vi. 76.

Liquorice-root, on the sugar of, iv. 67.

Lister (J. J.) on the achromatic micro-

scope of Tulley, vii. 353.

and Hodgkin (T.) microscopical
observations of the blood and animal

tissues, ii. 130.

Litharge, crystallized, i. 312.

Lithia, new process for obtaining, viii.

228.

Litrameter, Prof. Hare's, iv. 187.

Littrow (Prof.) on the theory of eye-

glasses of telescopes, x. 52.

Lloyd (J. A.) on the difference of level

between the Thames at London Bridge
and the sea, ix. 357.

Logan-stones, viii. 332 ; ix. 107.

Logarithms. Vlacq's tables of, correc-

tions in, i. 353.

London Bridge, Mr. White's design for

the New, xi. 183, 264, 333.

Longitude, on deducing the, from the

latitudes and azimuths of two stations

v. 24, 106.

and latitude, on the conversion of

right ascension and declination into,

vii. 330.

,
difference of, between Paris and

Greenwich, iv. 313.

of the observatory on the Calton

Hill, v. 257.

Longitudes of the trigonometrical sur-

vey, Dr.Tiarks's remarks on, iv. 364
;

Mr. Ivory on, iv. 432
;

v. 52.

Lonsdale (W.) on the occurrence of ga-
lena in the inferior oolite, ii. 234.

on the oolitic district of Bath, v.

388.

Lowry (W.) on the combustion of coal

gas, v. 375.

Lubbock's (J. W.) researches in physi-
cal astronomy, ix. 133

;
x. 44, 225.

on the census, vii. 416.

on the comet of Halley, ix. 362.

on curves of the second order, vi.

249.

problems in analytical geometry,
x. 81.

on the meteorological observations

made 1827—29 at the Royal Society's

apartments, ix. 442.

on the limits upon the earth's sur-

face within which an occultation is

visible, ix. 90.

on the perspective representation
of a circle, v. 420.

on the stability ofthe solar system,
ix. 99.

on the tides on the coast of Great

Britain, ix. 333.

on the tides in the port of London,
vii. 124; x. 227.

Luminous zone of29th September, 1 828,
iv. 337, 389, 392, 393, 418,453, 463,
464.

Lunar distance,formula! for clearing the,

ix. 168.
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Lunar eclipse, viii. 388.

occultations, ix. 156, 238, 318,
397, 464; x. 71, 158, 237, 318,397.

for February, 1832, xi. 158;
March, 238; April, 318; May, 399;
June, 471.

of Aldebaran, viii. 234.

of the planets and fixed stars

in October, November, and Decem-
ber, 1830, viii. 316, 394.

rainbows, ix. 397.

theory, ix. 210.

Lyell's (C.)
"

Principles of Geology,"
Mr. Conybeare on, viii. 215, 359,
402.

reply to Mr. Conybeare on theo-

retical speculations in geology, ix. 1 .

remarks on his "
Principles of Geo-

logy," ix. 303.

and Murchison on the excavation
of valleys, v. 136,

on the tertiary depo-
sits of the Cantal, vi. 58.

M'Intyre (Dr.) on Mr. Drummond's
rule for boroughs, xi. 360.

Mackay's tables of versed sines, Mr.
Innes on certain errata in, iv. 394.

Mackenzie (W.) on Glaucoma, xi. 470.

Maclear (Thos.) on a luminous arch
seen on March 23, 1829, v. 373.

MacLeay (W. S.), dying struggle of the

dichotomous system, vii. 431
;

viii.

53, 134, 200.

,
note upon, by Dr. Fleming,

viii. 52.
——

,
correction of a quotation from, x.

357.

examination of Mr. Bicheno's pa-

per on systems and methods in natu-

ral history, vi. 199.

on the larvae of Diptera, ii. 178.

,
views of natural distribution an-

nounced by, Mr. Brayley's vindication

ofthem against the misrepresentations
of Prof. Rennie, x. 370, 429.

on some of his views of natural

distribution, vii. 379.

,
Mr. Bracy Clark in reply to, on

the Oisiros of the ancients, iii. 283.

Madder, separation of the colouring
matter of, i. 143.

Magellan, birds from the Straits of, ix.

64, 226.

Mageough (W.) on a new method of

mounting thermometers, iii. 365.

Magnesia reduced to the metallic state,

v. 231
;

xi. 74.

Magnesium, xi. 74
;
M. Bussy on, x.

152.

, preparation of, vii. 389.

, bromide of, vi. 143.

Magnet, attractive force of a, on the

power of masses of iron to control,
W. S. Harris on, x. 297.

,
electric spark obtained from the,

xi. 359.

Magnetic deviation, determination by,
of the thickness of solid substances

not otherwise measurable, Rev. W.
Scoresby on, x. 295.

and electric influence, Mr. Abra-
ham on, i. 266.

needle, detection of alloy in silver

by the, viii. 230.

, deviation of, towards iron,
Mr. Christie on, v. 129.

, dip of the, v. 302.

, influence of the polar lights

on, ii. 334; vii. 355
;

ix. 151, 361.

polarity, its distribution and re-

tention in metallic bodies, xi. 270,
324.

of two rocks of basalt near

Niirburg, viii. 174.

of basaltic rocks in Shrocken-

stein, viii. 179.

Magnetism, ii. 215.

of watchworks, i. 470.

, electro-motive force of, xi. 401.

, influence of, upon chemical action,
iv. 385.

, terrestrial, electric origin of the

phaenomena of, ix. 208.

Magnetizing power of the solar rays,
viii. 155.

Magneto-electricity, xi. 194, 359, 401.

, discovery of, correction of an er-

ror respecting the claim of Sig. Nobili

and Antinori to the, xi. 466.

Maillechort, analysis of, xi. 307.

Main (J.) on the phaenomena of water-

spouts, iii. 114.

Mainspring (Caleb) on the system of

prize chronometers at Greenwich, vi.

424.

Major's (M.) analysis of British and

foreign ships of war, vi. 41, 94.

Malaria, on the influence of radiation

in determining the site of, iv. 272,
326.

Malate of lead, pure, iv. 386.

Mammalia and birds, aquatic, Mr. Ed-

monston on the origin of the power
of suspending respiration by, ii. 126-
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Man by (Capt.) on a new method of

hauling life-boats off shore, viii. 69.

Manganese in human blood, ix. 390.

, separation of from lime and mag-
nesia, iii. 462.

, separation of iron from, i. 72.

,
red solutions of, x. 814.

,
ores of, mode of ascertaining the

value of, ix. 235.

,
chloride of, new, iii. 151.

oxide of, black, chlorine in, iv.

306.

,
new oxide of (varvicite), v. 209,

254.

, oxides of, R. Phillips on, v. 209
;

vi. 281.

, ,
Dr. Turner's examination of,

iv. 22.

, phosphates of, ix. 67.

, protoxide of, method of obtaining,
xi. 148.

Manganesian epidote or pistacite, vii.

232.

Manganesate of potash, ii. 393.

Manganesic acid, ii. 393.

Manganite, analysis of, iv. 97.

Mantell's (G.) Geology of Sussex, ii.

439.

Manuscripts, proposal for a repository

for, v. 154.
"
Maps of the stars", six, ix. 202.

Margaric and oleic acids formed from

fat, i. 143.

Marking ink for linen, M. Henry Sen'

on, x. 315.

Mars, the planet, viii. 393.

, atmosphere of, Sir J. South on

the, x. 300.

Marsh mallow, peculiar substance in, ii.

69.

Marshall (S.), meteorological summary
for Kendal for 1827, iii. 236.

Marshall (W.) on the Russian method
of rendering platinum malleable, xi.

321.

Marsupial animals, Mr. Ogilby on, xi.

59, 285.

Martin (Mr.) on the ruffed lemur, ix.

458.

Martin (P. T.) on the anticlinal of the

London and Hampshire basins, v. 1 1 1 .

on the geology of Western Sussex,
iv. 38.

Mastodon, fossil remains of, ii. 314
;

iii.

444.

Mauritius, zoology of, ix. 373.

Mechanical science, on, ii. 38.

Mechanics, on a new principle of, viii.

137.

Meconic acid, easy mode of obtaining,
ii. 283.

Medicine and surgery, prospectus for a

metropolitan society of general prac-
titioners in, viii. 71.

Megatherium, ix. 416-417.

Meikle (H.) on the expansion of air, xi.

243.

on an improved siphon hydrome-
ter, iv. 258.

,
Mr. Ivory's reply to, iv. 321.

on Mr. Ivory's reply to, v. 104.

on the oeconomy of the steam-

engine, viii. 213.

Mellitic acid, iv. 229.

Membranes, motions of, Dr. Weber on

Savart's experiments on, iii. 336,
342.

Mendip Hills, Rev. D. Williams ou the

caves and fissures in the western di-

strict of the, x. 223.

Mengite, a new species of mineral, H.
J. Brooke on, x. 187.

Mercury, the metal, atomic weight of,

vi. 166.

,
state of, in mercurial ointments,

ix. 70.

, action of sulphuretted hydrogen

gas on solution of, v. 310, 393.

,
Smithson's mode of detecting,

Orfila on, vi. 394.

, poisoning by, detection of, viii.

281.

,
acetates of, i. 73.

, bicyanide of, combination of with

iodide of potassium, ix. 401.

, cyanide of, vi. 145.

,
iodide of, native, iv. 151.

, perbromide of, vi. 144.

, perchloride of, new salt of, vii.

129, 317.

, protobromide of, vi. 144. '

,
salts of, R. Phillips on their ana-

lysis, x. 205.

, sesquipersulphate of, viii. 463.

Mercury, the planet, the transit of over

the sun's disk in 1832, Prof. Encke

on, x. 28.

,
observations of, viii. 235.

Mer-de-Glace, discovery of M. de Saus-

sure's ladder in the, ix. 32.

Meridian, reduction to the, ix. 270.

Mesitine-spar, a new mineral, iii. 397.

Metals, new, (Rhuteniuin and Plura-

nium,) v. 233.
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Metals, action of, on water and carbonic

acid, vii. 317.

, conducting power of, for electri-

city, iv. 382.

, decomposition of ammonia by, vi.

147.

,
distribution and retention of mag-

netic polarity in, xi. 270, 324.

, presence of, electro-chemical me-
thod of ascertaining the, ix. 38.

Meteorology, i. 15, 78, 153-160, 208,

238-240, 318-320, 339, 398-400,

474; ii. 77, 158, 238, 317, 362, 397,

412, 465
;

iii. 78, 157, 173, 236, 312,

398, 467; iv. 78, 80, 160, 240, 320,

399, 465; v. 78, 168, 238, 313, 398,

466; vi. 78, 156, 238, 318, 397,465.

[The references on Meteorology to the

succeeding volumes are distributed un-

der their respective heads throughout
the Index, except the following ;]

Meteor, iv. 316.

of a green colour, iv. 66.

Meteorite of Ferrara, 1824, ii. 70.

Meteorites, ii. 41, 46, 70
;

iv. 457.

Meteoric iron, ii. 41. 46; iv. 457.

in France, iv. 457.

of Bitburg, ii. 41.

of Mexico, ii. 46.

Meteorological Observations. Ta-

bles of Meteorological Observations

made near London, and at several

other places in England, every day for

more than five years, from November

1, 1826 to April 30, 1832, will be

found distributed throughout the ele-

ven volumes of the Philosophical Ma-

gazine and Annals ; a monthly table

being printed at the end of every

number, so that there are six such

tables in every volume, and sixty-six

in the entire series : the tables will be

found at about p. 79, 158, 238, 318,

398, and 467 of each volume
;
and

the following references will facilitate

their consultation.

Meteorological observations, for Boston,
Mr. Veall's, begin November 1, 1826,

vol. i. p. 79, and are continued through-
out the entire series.

for Gosport, Dr. Burney's, begin
November 1, 1826, vol. i. p. 79, end

February 29, 1832, vol. xi. p. 320.

for near London, Mr. Howard's,

begin November 1, 1826, vol. i. p. 79,

end December 31, 1827, vol. iii. p.

160.

Meteorological obserservations for the

Horticultural Society's Garden, Chis-

wick, near London, Mr. Booth's, be-

gin February 1, 1828, vol. iii. p. 320,
end July 31, 1830, vol. viii. p.
239.

for Chiswick, continued by Mr.

Thompson, begin August 1, 1830, vol.

viii. p. 319, and are continued through-
out the series.

for Penzance, Mr. Giddy 's, begin
November 1, 1826, vol. i. p. 79, and
are continued throughout.

made at the Royal Society'*

apartments, 1827-1829, on the, ix.

443.

remarks for Carlisle, 1831, xi. 87.

Meteorological Summary, for Chiswick,
Mr. Booth's, for 1827, vi. 156.

,
for Gosport, &c, Dr. Burney's

for 1826, i. 153; for 1827, iii. 312 ;

1828, v. 313; 1829, vii. 391, 397;
1830, x. 72; 1831, xi. 311.

,
for Kendal, &c, Mr. Mar-

shall's, for 1827, iii. 236.

Parhelia seen at Bedford, ix. 232.

Mexico, synopsis of the birds of, i. 364,
433.

Micrometer, new, iv. 173.

Microscope, Tulley's, on, vii. 353.

Microscopic doublet, v. 300.

Microscopical examination of opake ob-

jects, iv. 431.

observations, iv. 161
;

vi. 153,
161

;
viii. 296.

by Mr. Brown, iv. 161
; vi.

153, 161; viii. 296.

on the particles in the pollen
of plants, iv. 161.

Migration of birds, xi. 65.

Milk, vegetable, of the hya-hya tree of

Demerara, viii. 296.

Mill, Barker's, Mr. Ivory on the theory
of, iii. 425.

Miller (Lieut-Col.), on a percussion
rifle, iii. 277.

on a percussion shell, iii. 358.

plan for mooring ships in road-

steads, ii. 110; remarks on, by Mr.
De la Fons, ii. 289.

Miller (J. S.), memoir of, ix. 4.

Miller (W. H.) on the crystalline form
of bicarbonate of ammonia, vi. 40.

Millstone grit, viii. 333, 339.

Mineral, Kermes, vii. 386.

Mineralogical literature, iv. 314.
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Mineralogy, i. 6, 26, 38, 40, 43, 133,

143, 145, 147, 188, 221, 263, 345,

401,448; ii. 41, 46, 122, 153, 179,

181, 286, 310, 311, 460, 461, 468;
iii. 70, 71, 146, 349, 397; iv. 1, 66,

81, 113, 154,314.

[The references on Mineralogy to the

remaining volumes are distributed un-

der their respective heads throughout
the Index.]

Mineral, aluminous, analysis of, v. 178.

carbonate of lime and soda, vii.

389.

, erinite, iv. 154.

, herderite, iv. 1.

, mohsite, Mr. Levy on, i. 221.

, crystalline substance from the zinc-

foundry at Filisur, vii. 401.

, varvicite, vii. 284.

Minerals, fergusonite, manganesian epi-
doteor pistacite, and pyrophyllite, vii.

232.

analysis of two, consisting of bi-

seleniuret of zinc and sulphuret of

mercury, iv. 113.

analyses of, iii. 460
;

iv. 22, 96,

100, 102, 113; v.459; vi. 146,314;
vii. 231, 232; x. 156.

• siliceous, analysis of by alkaline

carbonates, vii. 231.

Mineral springs of Caldas-da-Raynha,
viii. 233.

in Windsor Forest, analysis of, vi.

148.

Mineral waters of England, discovery of

iodine and bromine in, vi. 235, 283.

veins, Mr. Fox on, vi. 17.

Mines, increase of temperature in, ix. 94.

, management oi\ Mr. John Taylor
on the, vi. 383.

, Mexican, viii. 77v
of Cornwall, geological survey of,

with a programme of an intended

arrangement of the leading details of

the metalliferous veins, W. J. Hen-
wood on a, x. 358.

Mining, on, v. 297.

Mitchell (Major) on the limestone caves

at Wellington Valley, New South

Wales, &c, ix. 445.

Mitscherlich (M.), Mr. Gilbert's address

on delivering the Royal Society's me-
dal for, vii. 45 : Mr. R. Phillips's re-

marks on his statements regarding

sulphate of nickel, iv. 287.

Modulus of torsion, v. 378.

Molecules, active, Mr. Brown on the

existence of, in organic and inorganic
bodies, iv. 161

;
vi. 153, 161.

Mollusca, anatomy of, vii. 380.

Monge's formula, on the derivation of,

xi. 329.

Monkey, a new species of, ix. 367.
Monome functions, on the product of

two, vi. 262.

Monticellite, a new species of mineral,
H. J. Brooke on, x. 265.

Mont Blanc, recent change of form of

the summit of, ix. 328.

MontJouy and Barcelona, M.Nicollet
on a new calculation of the latitudes

of, observations on, v. 180.

Moon, calculations for predicting occul-

tations of stars by the, vi. 336, 410.

, computation of the motion of, in

right ascension, ix. 241.

and moon-culminating stars, Sir

T. Brisbane on the, x. 52.

,
on the late eclipse of the, (1830,)

viii. 388.

Moon-culminating stars, list of, for 1827,
i. 47.

Moon's disc, on the copper-coloured

light reflected from the, vii. 66.

occultation of Aldebaran by the,

viii. 234, 465
;
Mr. Squire on the,

viii. 245.

occultation of planets and fixed

stars by the, viii. 290, 316, 394.

Moravia, on the geology of, ix. 52.

Morgan (John) on the organs of deglu-
tition in several of the order Rodentia,
viii. 63.

Morgan (W.), letter to, on the experi-
ence ofthe Equitable Society, iv. 339.

Mortality, on the laws of, v. 198.

Mosely (H.) on caustics, ii. 263.

Mountain barometer, a new, ix. 441.

Moyle (Mr.), meteorological register
for 1826, ii. 317.

Moore (Rev. T.), on the origin of rock-

basins, in reply to Mr. Brayley,ix. 101 .

Mummies of Peruvians, viii. 52.

Mummy, Egyptian, account of, v. 57.

examination of some of the sub-

stances connected with, iv. 291.

Murchison (R. I.), address to the Geo-

logical Society, xi. 363.

on the bituminous schist and fossil

fish of Seefeld, vi. 36.

on the excavation of valleys, v.

136.

on the fossil fox of CEningen, vii.

207.
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Murchison (R. I.) on the freshwater for-

mations of Aix, v. 137.
• on the secondary and tertiary for-

mations of Germany, x. 45.

on the secondary and tertiary rocks

of Bassano, v. 401.

on the structure of the Austrian
and Bavarian Alps, ix. 213.

on the tertiary deposits of the

Cantal, vi. 58.

on the tertiary deposits of Lower

Styria, vii. 358.

on the tertiary deposits of the Vale
of Gosau, vii. 48, 50.

and Prof. Sedgwick on the struc-

ture of the Austrian Alps, viii. 81.

Murchisonite, a new mineral, i. 448.

Muriate of antimony, viii. 408.

Muriatic and sulphuric acid, action of,

upon hydrocyanic acid, vi. 315.

Murray (J.) on the discovery of iodine

and bromine in the mineral waters of

England, vi. 283.

on the mineral springs of Caldas

da Raynha, viii. 233.

Mustard seed, analysis of, viii. 303.

Myrmecophaga jubata, xi. 192.

Narcissean group of plants, Mr. Ha-
worth on, viii. 130.

Nash (Mr.) on the fascination ofsnakes,
ii. 313.

Natural and artifical arrangement of

plants, vii. 15, 97, 180.

Natural History, impediments to the

study of, ix. 321.

of Jamaica: plan for investigating
the natural productions of that island,

iv. 460.

,
use of the English language in,

advantages attending the, iv. 454.

,
Mr. Bicheno on systems and me-

thods in, iii. 213, 265.

,
Mr. W. S. MacLeay on systems

and methods in, vi. 199.

,
Cuvier and De Candolle on ge-

neric names in, vi. 348.

Natural System, the, in Natural History.
asserted to be the system of the Deity,
vi. 202, 208, 260.

,
Mr. Brayley's vindication of Mr.

MacLeay 's claims to the discovery of

the, x. 370, 429.

Nautical Almanac, new, ix. 23.

for 1832-3, errors in, rectified,

xi. 73.

1833, G. Innes on the statement

in the, of the time ofbeginning of the

solar eclipse of the 16th of July in

that year, together with the correct

times of that eclipse computed for

Greenwich, x. 135.

Naval architecture, Mr. Harris on, x.

316.

Needle, magnetic, v. 129, 302.

,
on the variation of the, vi. 153.

Nerve and muscle, Dr. W. C. Henry's
critical and experimental inquiry into

the relations subsisting between, no-

tice of, x. 293.

New South Wales, geology of, ix. 219.

Nickel, atomic weight of, ii. 151.

,
reduction of, xi. 148.

, sulphates of, Mr. R. Phillips on

the, iv. 287.

Nicollet (T. N.), reflexions sur un me-
moire de, sur un nouveau calcul des

latitudes de Mont-Jouy et de Barce-

lona, v. 180.

Nitrate of lead, on, vii. 277.

of silver, as a test for vegetable and
animal matter, v. 310.

,
reduction of, viii. 154.

Nitric acid, composition of, i. 312.

fuming, viii. 297.

Dr. Reid on, viii. 449.

test of, ii. 388.

,
red colouring-matter produced by

the action ofupon alcohol, M. Rouch-
as on, x. 313.

Nitrification, theory of, i. 172.

Nitrous atmosphere of Tirhoot, ix. 151.

gas, on a new combination of with

chlorine, ix. 355.

Nixon (J.) on Kater's horizontal float-

ing collimator, iv. 218.

. on reducing barometrical regi-

sters, i. 15.

on the heights of the principal
hills in the vicinity of Dent, Hawes,
and Sedburgh, Yorkshire, iii. 82, 189.

, principal beds of Inglebo-

rough Hill and Mougthon Fell, iii. 13.

principal hills of Swaledale,

viii. 140, 188.

principal hills of Wensley-

dale, v. 350, 431.

on errors in Hutton's logarithmic

tables, iii. 154.

notice of a meteor, iv. 316.

on the curvature of spirit-levels,
v.

174.

on the theory of the spirit-level,
i.

256, 354.

,theory ofthe telescopic level,ix.4
23.
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Nobili and Antinori (Sig.) on the elec-

tro-motive force of magnetism, xi.

401
;
their claim to the discovery of

magneto-electricity refuted, 466.

Nbggerath (Prof. J.) on the magnetic po-

larity of two rocks of basalt near Niir-

burg, &c, viii. 174.

, Steininger, and Chiadni, on the

meteoric iron from Mexico, ii. 46.

Norfolk, East, geology of, i. 277, 346,
426.

North polar distances of stars observed

at Greenwich, on the reduction of, ix.

335.

Notation and symbols in chemistry, J.

Prideaux on, in reply to Prof. Whe-
well, x. 104.

Noton's (B.) register of the pluviameter
at Bombay in 1828, vii. 44.

Nontronite, a new mineral, iii. 149.

Novaculite, iv. 387.

Nucleus of the earth, Rev. J. Chailis on

the theory of the compressibility ofthe

matter composing the, as confirmed

by what is known of the ellipticities

of the planets, x. 200.

Nummulites in the greensand forma-

tion, iv. 235.

Nyl-ghau, ix. 366.

Obituary of Mons. N. H. Abel, vii. 77.

Mr. J. Atkinson, iv. 395. t

Sir H. Davy, vi. 140.

Dr. Burney, 310.

Sir J. E. Smith, iii. 307, 391.

Mr. T. Tredgold, v. 156.

M. Vauquelin, vii. 78.

Dr. Wollaston, v. 74.

Dr. Young, vi. 140.

Observatory of Armagh, longitude of

the, vii. 225.

at the Calton-hill, longitude of, v.

257.

, royal, at Palermo, ii. 81.

Obsidian, chrysolite in the cavities of,

iv. 66.

Occupation of Aldebaran by the moon,
vii. 66, 223, 390

;
viii. 234, 465.

,
Mr. Squire on the, viii. 245,

442.

of stars by the moon, viii. 290
;

ix. 156, 238, 318.

Occultations of stars by the moon, cal-

culations for predicting, vi. 336, 410.

,
Prof. Encke on, iv. 409.

Ocelot, anatomy of the, xi. 461.

Ochsenheimer's genera of the lepido-

ptera of Europe, Mr. Children's abs-

tract of, iv. 278, 343, 444
;

v. 36,

119, 188, 287, 363; vi. 9, 99, 188,

286, 321, 451
;

viii. 259.

Octant, Crow's seaman's, 428.

Odour exhaled by certain organic re-

mains in the diluvium of the Arctic

Circle, Mr. Brayley on the, ix. 411.

Oeynhausen and Dechen on the gra-
nite and killas rocks in Cornwall, v.

161, 241.

on Ben Nevis, v, 385.

Ogilby (Mr.) on marsupial animals, xi.

59, 285.

Oil of croton, effects of, on the eye, ii.

463.

Oils, volatile, separation of, v. 232.

Oistros, of the ancients, Mr. Bracy
Clark on the, iii. 283.

Oleic and margaric acids, formation of,

from fat, i. 143.

Oltmann's tables for calculating heights

by the barometer, iv. 194.

Ontario, lake, Dr. Bigsby on the geolo-

gy of, v. 1, 81,268,339,424.
-, tide-like wave of, ix. 117.

Oolite, Mr. Lonsdale on the occurrence

of galena in, ii. 234.

series of England and France,
distribution of organic remains in,

vii. 81, 202, 250, 334; viii. 35, 208.

Oolitic district of Bath, v. 388.

Opake objects, microscopical examina-
tion of, iv. 429.

Opium, salt obtained from, ii. 231.

in solution, Dr. Hare's method of

detecting, ii. 283.

, new substance procured from, xi.

395.

Optical experiments, vii. 281.

,
Prof. Airy on new, x. 141.

Optical phsenomena, Dr. Stokes on, vi.

416.

Orang utan, Mr. Owen on the anatomy
of, ix. 55, 225; x. 61.

, Sumatran, i. 213.

Orchidece, on Mr. Lindley's statement

respecting, ix. 403.

Ordnance survey, stations of, in York-

shire and Westmoreland, viii. 4.

Ores, platinum, analysis of, vi. 146.

, silver, on the amalgamation of,

iv. 234.

Orfila (M.) on Smithson's mode of de-

O tecting mercury, vi. 394.

rganic life, development of, ix. 33.

Organic matter, active molecules in, vi.

161.
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Organic life, action of potash on, vi.

367.

remains, v. 409
;

vii. 81, 202, 250,

306, 312,334; viii. 35, 208.

in Sussex, ii. 394.

(See also the heads Fossils and Geo-

logy.)

Organization, unity of, vii. 380, 440.

Origin of the diamond, Mr. Brayley on

the, i. 147.

Ornithology, i. 364,433; ii. 66, 126;
v. 73; vi. 51, 110, 134, 146, 276;
ix. 54.

,
new species of wild swan, vii.

146.

, specific characters of Cygnns Be-
wickii and C. Ferus, vii. 1 94.

, Ortyx, on some species of the

genus, v. 73.

, ,
on the genus, ix. 54.

Orrery on a new principle, i. 310.

O'Shaughnessy (Dr.) on the chemical

pathology of cholera, xi. 468.

Osmelite, a new mineral, iii. 71.

Osmium, pure oxide of, how to obtain,

vi. 8.

Otley (J.) on an easily constructed ba-

rometer for measuring altitudes, iv.

234.

Owen (R.) on the anatomy of the

weasel-headed armadillo, xi. 137.

of the beaver, ix. 142.

. of the crocodile, xi. 62, 292.

of the kangaroo, xi. 139.

i of the orang utan, ix. 53, 60,

225; x. 61.
~ of the seal, xi. 135.

of the suricate, ix. 367, 452.

Oxahevrite, a new mineral, ii. 153.

Oxalates, experiments on the, i. 145.

Oxalic acid, analysis of, iii. 109.

, on the atomic weight of, vi. 166.

, volatility of,ix. 161.

,
M. Gay Lussac on, x. 153

;
Dr.

Turner on, x. 348.

Oxamide, M. Dumas on, ix. 67.

Oxford Botanic Garden, Prof. Schultes'

description of, vi. 358.

Oxichlorates, M. Serullas on the, x. 394.

Oxide, caseic, iv. 71.

of chromium, brown, iv. 307.

of carbon, i. 71.

. of manganese, iv. 22, 96.

new, v. 209, 254.

, red, iv. 31.

Oxides of gold, ii. 152.

Oxides of manganese, purification of, vi.

77.

of palladium, v. 395.

Oxygen, its effect in altering the colour

in wood, viii. 224.

, effects of, on the animal system,
v. 383.

in a gaseous mixture, test for, v.

235.

Paddle-wheel, new, vii. 96, 408.

Palermo, royal observatory at, ii. 81.

Palladium, action of acids on, iv. 230.

, malleable, how to obtain, vi. 7.

,
oxides of. v. 395.

Palm-tree, account of a curious, ix. 46.

Paper, manufacture of, from Ulva ma-

rina, vii. 236.

Papilio, distribution ofthe genus, viii. 68.

Para-tartaric acid, ix. 149.

Parhelia seen at Bedford, ix. 232.

Paris's (Dr.) Life of Sir Humphry
Davy, x. 214, 426.

Parry (Capt.) and Lieut. Foster, reply
to Mr. Galbraith's remarks on the ve-

locity of sound at Port Bowen, i. 12.

Patent inventions, law of, vii. 67, 152.

Patents, list of, i. 77, 152, 237, 316,

397, 473; ii. 77, 156, 237, 316, 396.

465
;

iii. 76, 155, 236, 311, 466; iv,

76, 157, 237, 316, 465; v. 77, 156,

397
;

vi. 78, 154, 317, 396,465 ;
vii.

76, 157, 237, 397, 462; viii. 77,235,

317, 395; ix. 75, 157; x. 69, 157,

317, 468; xi. 78, 155, 237, 316, 399.

Pattinson (H. L.) on the action of steam

and quick-lime upon heated galena,
v. 172.

on the fossil trees in Derwent lead

mine, vii. 185.

Paussus, on the genus, viii. 62.

Peak of Teneriffe, ascent of, viii. 23,

140, 195, 248, 433.

Pear-encrinite, Mr. Gray on a new, iv.

219.

Pearson (Rev. Dr.) analysis of the Ap-
pendix to his Introduction to Practical

Astronomy, iv. 134.

Pectic acid, vi. 237.

Parallel lines, theory of, viii. 286.

Pendulum, invariable, iv. 137 ;
v. 97.

, seconds, Capt. Sabine's experi-
ments on the length of the, x. 294.

on the difference of the lengths
of the, v. 302.

, simple, on determining the length

of, v. 97 ; expression for the vibration

of, iv. 338.

e2
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Pendulum experiments, v. 312.

observations, ii. 124, 143, 176.

Pentland (J. B.) observations on the

Peruvian Andes, iv. 115.

Penzance, meteorological results of ob-

servations made at, for 21 years, iii.

173. (See Meteorological Obser-

vations.)
Percarbonate of mercury, x. 207.

Perchloric acid, M. Serullas on, x.

314.

Perchloride of cyanogen, action of, on

water, v. 232.

of mercury, a new salt of, vii. 129,
317.

Percussion fire-arms, viii. 155.

Perkins's high-pressure engines, i. 143.

Peroxide of barium, iii. 152.

of manganese, iv. 35.

of manganese, native, supposed
chlorate of manganese in, i. 313.

Persalts of iron and carbonates, reaction

of, ix. 393.

Persepolis, Rev. J. Kenrick on the an-

cient inscriptions of, v. 321.

Perspective, Mr. Davenport's work on,
v. 127; viii. 282.

representation of a circle, v. 420.

Peruvian Andes, Mr. Pentland's obser-

vations on the, iv. 115.

Peruvians, mummies of, viii. 59.

Petrophila, natural history of, vii. 206.

Petrosilex, rose-coloured, iii. 149.

Phsenomena ofendosmose and exosmose,
W. Ritchie on the, x. 226.

, optical, vi. 416.

Pkasianus, undescribed species of, v.

227.

Pheasants, hen, on the change of the

plumage of, ii. 66.

Philip (Dr. A. P. W.) on the functions

of digestion, v. 304.

on the sources and nature of the

powers on which the circulation of the

blood depends, x. 228.

Phillips (Rev. G.) on the summation of

series, 339, 435.

Phillips (J.) on the effects of the atmo-

sphere on buildings and rocks, ix.

447.

on the direction of the diluvial

currents in Yorkshire, ii. 138.

on the geology of the neighbour-
hood of Ferrybridge, iv. 401.

on the geology of Havre, vii. 195.

on the geology of the Vale of

Pickering, iii. 2 13.

Phillips (J.), review of his" Illustrations

of the Geology of Yorkshire," ix. 342,
430.

Phillips (R.) on the composition of al-

chohol and aether, &c, iii. 465.
on the chlorides of lime and soda,

i. 376, 467.

on the action of sulphurous acid

upon iron, i. 72.

analysis of a submuriate of iron,

&c, viii. 406.

on the solubility of lime, ii. 23.

on chlorine in black oxide of man-

ganese, i. 142, 314; iv. 306.

on a new oxide of manganese, v.

209.

, Dr. Turner's reply to, v. 254
;
vii.

284.

on the oxides of manganese, vi.

281.

on a new salt of perchloride of

mercury, vii. 129, 317.

on cyanide of mercury, vi. 145.

analysis of some salts of mercury,
vii. 129, 317; x. 205.

analysis of Murchisonite, i. 450.

on the sulphates of nickel, iv.

287.

on the composition of nitric acid,
i. 312.

on nitric acid and a peculiar sul-

phate of potash, ii. 429.

on the decomposition of oxalic

acid by sulphuric acid, i. 143.

on the solubility of phosphorus,
v. 310.

on crystallized carbonate ofpotash,
i. 468.

< on the triple prussiate of potash,
i. 110.

on pyrophorus, iv. 231.

on ascertaining the purity of sul-

phate of quina, iii. 111.

reply to Dr. Reid, xi. 420.

review of Faraday's Chemical Ma-

nipulation, ii. 58.

of Forsyth's First Lines of

Philosophical and PracticalChemistry,
v. 54.

of Fyfe's Elements of Che-

mistry, iv. 50.

of Fyfe's Manual of Che-

mistry, ii. 381.

of Graham's Chemical Cate-

chism, vi. 47.

of Paris's Life of Sir Hum-
phry Davy, x. 214, 379, 426.



THE PHILOSOPHICAL MAGAZINE AND ANNALS, 1827—1832. 37

Phillips (R.) review of Reid's Elements
of Practical Chemistry, viii. 449.

of Turner's Elements of Che-

mistry, first edit, i. 379.
on various subsalts, viii. 406.
on the electrical formation of cry-

stallized sulphurets, vii. 227.
on the colouring-matter of ultra-

marine, vii. 246.

Phillips (W.) on the crystalline form of

sulphuret of bismuth, ii. 181.

on two remarkable ores of copper
from Cornwall, ii. 286.

on gaylussite, i. 263.
on haytorite, i. 40.

on hyalosiderite, i. 188.

, Dr. Walchner's reply to, ii.

179.

on crystallized carbonate of potash,
i. 468.

on some remarkable crystals of

quartz, ii. 122.

on sillimanite, i. 401.

Phillipsite and zeagonite, H. J. Brooke
on the identity of, x. 109.

Phosphate of lead, orange, i. 321.

Phosphates of manganese and iron, na-

tive, ix. 67.

Phosphoric acid, vi. 395
;

vii. 276.

,
its action on albumen, iii. 462.

Phosphorus in kelp, i. 143.

, crystallization of, iii. 154.

inflamed by charcoal, ix. 393.

, on powdering, viii. 228.

, preparation of, viii. 388.

, solubility and melting-point of, v.

310.

and hydrogen, Dr. Henry on the

compounds of, vii. 229.

and sulphur, on the fluidity of, iii.

144.

Phosphuret of aluminum, iv. 150.

of sulphur, viii. 387.

Phosphuretted hydrogen gas, i. 313.

Physical astronomy, J. \V. Lubbock's
researches in, x. 44, 225.

Physical construction of solids and li-

quids, i. 411.

Piazzi, biographical notice of, i. 161.

, his catalogue of stars, errors in,

i. 19.

Pine-tree, a new, xi. 392.

Piperine, preparation of, vi. 315.

Pistacite, examination of, vii. 232.

Plane triangles, symmetrical properties

of, ii. 26.

Planetarium on a new principle, i. 310.

Planetary distances for 1833, errors in,
xi. 398.

tables of Weisse, errata in, ix,

245.

Plant intended by the Shamrock of Ire-

land, vii. 289.

Plants, on artificial and natural arrange-
ments of, vii. 15, 97, 180.

,
new succulent, vii. 106.

, on the motion of the sap in, v.

389.

, on the susceptibilities of, xi.

249.

which characterize the secondary
and tertiary formations, list of, vi.

133.

Plastic clay of Auteuil, websterite found
in the, iv. 81.

Platinum, native, iii. 72, 232
;

iv. 308.

,
masses of, iv. 308.

,
the Russian method of rendering

it malleable, xi. 321.

,
Dr. Wollaston on rendering mal-

leable, v. 65
;

vi. 1 .

, spongy, ii. 388; vi. 141.

, combustibility of carbon increased

by copper and platina, vi. 394.

, Russian coinage of, iv. 458.

ores, of their analysis, vi. 146.

sand, Russian, iii. 72.

, Uralian, new metals in, ii. 391.
and gold, Russian, vii. 59.

Plesiosaurus, discovery of, in Ireland,
ix. 331.

,
on a large species of, xi. 55.

Pluranium, a new metal, v. 233.
Poison in cheese, vi. 312.

Poisson (M.), observations relatives a
un article de Mr. Ivory, ii. 1 1

; reply
to by Mr. Ivory, ii. 161, 241, 321.

Polar distance, on the effects of a change
of, on the reduction of a zenith di-

stance, ix. 338.

lights, Prof. Hansteen on, ii. 334.

(See Aurora, and Magnetic Needle.)
Pollen of plants, microscopical obser-

vations on, iv. 161.

Ponceau (Du) on the Chinese language,
v. 15.

Poonahlite, a new mineral, H. J. Brooke

on, x. 109.

Popocatapetl, iii. 449.
Port Bowen, velocity of sound at, i. 12,

136.

Potash from felspar, ix. 66.

, action of^ on organic matter, vi,

367.
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Potash, bi-iodate and tri-iodate of, viii.

229.

, chromate of, detection of adulte-

ration in, vii. 61.

,
chromate of, and sulphate of zinc,

Dr. Thomson on the decomposition
of, iii. 81.

, ferrocyanate, red, of, v. 148.

, manganesate of, ii. 393.

, prussiate of, combination of chlo-

rine with, iv. 385.

, prussiate of, triple, i. 110.

,
salts of in brine springs and in

rock salt, Mr. Brayley on, v. 411.

, sulphate of, peculiar, ii. 429.

Potassium, bromide of, vi. 144, 152.——
,
iodide of, its combination with bi-

cyanide of mercury, ix. 401.

, sulphocyanuret of, in saliva, ii.

315.

Potter (R. Jun.) on the reflection oflight
from plain metallic specula, viii. 60.

Powell (Rev. B.), observations on the

solar eclipse of Nov. 29, 1826, i. 28.

on experiments relative to the in-

terferences of light, xi. 1 .

,
remarks on a passage in " Outlines

of the Sciences of Heat and Electri-

city", viii. 329.

Poisons, Dr. Christison's Treatise on, re-

view of, viii. 276.

Pressure, the force of, Mr. Bevan on

measuring, vi. 284.

"Price (Dr.) and his followers," ii. 292,
332.

Prideaux (J.) on chloride of barium and
nitrate of lead, vii. 276.

on the atomic weights ofoxalic acid

and mercury, vi. 166.

,
new scale of equivalents, viii. 420.

,
table of the atomic weights of sim-

ple bodies, viii. 161, 423.

Priestley (Dr.), Dr. Henry on his phi-

losophical character, xi. 207.

Pritchard (Mr.) application of cast iron

in constructing bridges, xi. 81.

Problems in analytical geometry, J. W.
Lubbock on some, x. 81.

Prism, experiments on light and shadow

by the, vii. 65.

Protoferrocyanate of iron, i. 72.

Protoxide of manganese, iv. 27.

Prout (Dr.) on simple alimentary sub-

stances, iii. 31, 98.

. Tiedemann's and Gmelin's reply

to, on the presence of free acids in

the stomach, iv.3
;
remarks on, iv. 120.

Prussiate of potash, combination of chlo-
rine with, iv. 385.

, triple, i. 110.

Psilomelane, analysis of, iv. 102.

Pterodactyle, new, v. 387.

Pumping-engine in Mexico, i. 241.

Pyrmont heavy spar, i. 73.

Pyrogallic and gallic acid, Mons. H.
Braconnot on, x. 154.

Pyrolusite, analysis of, iv. 100.

Pyrometer, new, vi. 312; x. 191.

Pyrophorus, iv. 231.

Pyrophyllite, new mineral, vii. 232.

Quadratic equations, adfected, method
of solving, iv. 125.

Quails, genus analogous to, in America,
(Orfyx,) ix. 54.

Quantities, negative and imaginary, ix.

37.

Quarantine, Dr. Henry on the disinfect-

ing powers of increased temperatures,
with a view to the suggestion of a sub-

stitute for, x. 363.

Quartz, doubly refracted rays of, ix. 382*

,
remarkable crystals of, Mr. W.

Phillips on, ii. 122.

Quina, sulphate of, Mr. R. Phillips on

ascertaining its purity, iii. 111.

and cinchonia, gallates of, iv. 147,
R. J. M. on prize chronometers at

Greenwich, vii. 134.

Radiant heat, viii. 329

Radiolite, analysis of, iv. 459.

Rain, red, iii. 463.

Rainbow, new classification of the co-

lours of the, v. 152.

Rainbows, lunar, ix. 397.

Rain-gauge, Mr. Bevan on, ii. 74.

,
Mr. J. Taylor on, ii. 406.

,
Mr. Bevan 's remarks on Mr. J.

Taylor's, iii. 29.

Ramus (Peter), dichotomous method in-

sisted on by, vii. 435.

Ray (John), commemoration of the se-

cond centenary of the birthday of,

iv. 379
;

v. 140.

Reade (Dr.) on light and shadow, v.

109
; vii. 65.

Reflection of light by metals, viii. 60.

Refraction, terrestrial, ix. 139.

Refraction, double, in the molecules of

bodies, vii. 356

Register-pyrometer, Daniell's, x. 191,

268, 297, 350.

Reid (Dr. D. B.), Mr. R. Phillips in re-

ply to, xi. 420.

Reid (J.) on writing-ink, ii. 111.
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Rennie (Prof.), his edition of Montagu's
Ornithological Dictionary, Mr. Bray-
ley's review of, x. .'370, 429.

Rennie (G.) on friction, v. 131.

on the friction of fluids, x. 228.

Reptiles, Batrachian, Dr. Hall on the ef-

fect upon, of water raised to tempe-
ratures moderately higher than that

of the atmosphere, x. 41.

, fossil, iv. 236, 312.

, saurian, synopsis of the genera of,

ii. 54, 207.

Respiration, power of suspending pos-
sessed by certain animals, ii. 126.

Reviews of Books
African Quarterly Journal, xi. 279.

"/Tables of Simple Minerals, Rocks, and

Shells; with Local Catalogues of Spe-
cies." By James Bryce Jun., xi.

224.

Challis on the theory of the small vi-

bratory motions of elastic Fluids, vii.

136.

Christison's Treatise on Poisons, viii.

276.

Dr. Clark on the Influence of Climate

on Chronic Diseases, vi. 305.

Davenport's Amateur's Perspective, v.

127
; Supplement to the Amateur's

Perspective, viii. 282.

De la Beche's Geological Manual, xi.

46
;
Sections and Views illustrative

of Geological Phenomena, ix. 131.

The Dublin Journal of Medical and
Chemical Science, xi. 442.

Flora Devoniensis, viii. 375.

J'orsyth's First Lines of Philosophical
and Practical Chemistry, v. 54.

Dr. Fyfe's Elements of Chemistry, iv.

50.

Manual of Chemistry, ii. 381.

Prof. Goldfuss's Description of the Petri-

factions in the Museum of the Uni-

versity of Bonn, 115.

Dr. Graham's Chemical Catechism, vi.

47.

Dr. Harwood on the Curative Influence

of the Southern Coast of England, iv.

134.

Martin's Geological Memoir on a part
of Western Sussex, iv. 38.

Lea on the genus Unio,*iv. 372; viii.

376.

Om Compassets Misviisning, The Vari-

ation of the Compass, xi. 224.

Osburn's Account of an Egyptian Mum-
my, v. 57.

Paris's Life of Sir Humphry Davy, x.386.

Pearson's Appendix to an Introduction

to Practical Astronomy, iv. 134.

Phillips's Illustrations of the Geology of

Yorkshire, ix. 342, 430.

Pyrus Malus Brentfordiensis, xi. 54.

Reid's Elements of Practical Chemistry,
viii. 449.

Six Maps of the Stars, ix. 202.

Taylor's Records of Mining, v. 297.

Thompson's First Book of Euclid, &c,
viii. 285.

Wallace's Elements of Algebra, iv. 370.

Watkins's popular Sketch of Electro-

Magnetism, or Electro-Dynamics, iv.

220.

Weiss 's Account of Inventions and Im-

provements in Surgical Instruments,
xi. 53.

Rheine, a peculiar substance in rhubarb,
ii. 68.

Rhodium, salts of, v. 395.

Rhubarb, analysis of, v. 151.

, peculiar substance in, ii. 68.

Rhutenium, a new metal, v. 233.

Richardson (Mr.), Mr. South's address

on delivering the Astronomical Soci-

ety's medal to, vii. 373.

Riddle (E.) on the occultation of fiScor-

pii Sept. 25, 1827.

Rifle, a percussion, Lieut.-Col. Miller

on, iii. 277.

Ritchie (W.), experimental investiga-
tion of the phaenomena of endosmose
and exosmose, x. 226.

on galvanism, xi. 300, 448, 465.

on the electric and chemical the-

ories of galvanism, vi. 52.

,
Mr. Brayley's remarks on one of

the experiments from which he infer-

red the inadequacy of the chemical

theory of galvanism, vii. 61.

on the elasticity ofthreads ofglass,
viii. 58.

, experiments on heat, viii. 329.

Rivers of Assam, i. 151.

Roach rocks, Mr. Brayley on, viii. 333,
337.

Road materials, relative hardness of, ix.

164,317.

,
on the draught of carriages on,

vii. 286.

Robberds (J. W.) on the former level

of the German Ocean, in reply to Mr.
R. C. Taylor, ii. 192, 271 ; Mr. R. C.

Taylor's reply to, ii. 295, 327.
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Robinson (Dr.) on the longitude of the

Armagh Observatory, vii. 225.

Robotham's (J.) geometrical problem,
iii. 234.

Rock-basins, origin and formation of,

Mr. Brayleyon the, viii. 331.

, origin of, Rev. T. Moore on, ix.

101.

Rock-salt in "saliferous rock" of North

America, vi. 71.

,
salts of potash in, Mr. Brayley on,

v. 411.

,
various geological positions of,

viii. 103.

Rocks, European, classification of, vi.

440; vii. 189.

, saliferous, in the State of New
York, vi. 71; vii. 198.

,
of North America, equivalent

formations of in England, vi. 75.

, secondary stratified, vi. 213.

Roget (Dr.) on an apparent violation of

the law of continuity, iii. 118, 203.

, reply to Mr. Babbage, viii. 73
;

Mr. Babbage's notes on, viii. 153.

Roscoe (W.) on artificial and natural

arrangements of plants, vii. 15, 97,
180.

Rose (M.) on the action of sulphuretted

hydrogen gas on solutions ofmercury,
v. 310, 393.

Rosenberger (Mons. O. A.) on the ele-

ments of Halley's comet, xi. 32.

Rothe todte liegende, English equivalent

to, viii. 342.

Rouchas (M.) on red colouring-matter

produced by the action of nitric acid

upon alcohol, x. 313.

Royal Academy of Sciences of Paris
;

' Astronomical Society ;

Geological Society of Cornwall;
Institution

;

Society ;

of Edinburgh ;
See Socie-

ties.

Rudberg (M.) on the dispersion of light,
ii. 401.

Rumball (J. R.) on the focus of vision,

ii. 376.

Rumker's (C.) corrected elements of the

comet in Pegasus, with M. Valtz's

elements of the same comet, vii. 446
;

viii. 50.

observations on a comet, made at

Paramatta, i. 315.

on the formulae for clearing the lu-

nar distance, ix. 168.

Rumker's (C.) voyage from New South
Wales to England, viii. 459.

Russian coinage of platina, iv. 458.
Sabine (Capt.), notices on a publication

by Mr. Babbage, viii. 44.

on the dip of the magnetic needle,
v. 302.

on the lengths of the seconds pen-
dulum, v. 302

;
x. 294; corrections of,

ii. 143.

pendulum observations, Mr. Hen-
derson's remarks on, ii. 124; his re-

ply to, ii. 176.

Saint-Hilaire and Cuvier on the unity
of organization in animals, vii. 379.

Salicine, MM. Pelouze and J. Gay-Lus-
sac on, viii. 303.

Saline solutions, on the influence of the

air in the crystallization of, iv. 215.

Salivary concretion, analysis of, iii.

146.

Saliva, sulphocyanuret of potassium in,

ii. 315.

Salt, new, of perchloride of mercury, vii.

129, 317.

, ,
obtained from opium, ii. 231.

Salts, cupreous, effect of ebullition on,
iv. 232.

more soluble in hot than in cold

water : exceptions to this law, ii. 20.

of mercury, analysis of, R. Phillips
on the, x. 205.

Sand, flowing of, underpressure, viii. 68.

Sandstone, new red, Mr. Brayley on the

formation of the, vi. 71.

Sandstone, new red of Durham, viii.

348,411.

Sang (Edw.) on the product of two mo-
nome functions, vi. 262.

Sanguinaria, new vegetable alkali, v.

151.

Sarcolite and aeschenite, on the charac-

ters of, as distinct from analcime and

gmelinite, H. J. Brooke on, x. 187.

Sargasso weeds, viii. 459.

Saturn and its ring, inequality of the

dark space between, iv. 73.

, ring of, viii. 456.

Saull's (Mr.) Geological Museum, x.

237.

Saurian reptiles, synopsis of the genera
of, ii. 54, 207.

Saussure's (M.) ladder, discovery of, in

the Mer-de- Glace, ix. 32.

Scarlatina, disinfecting powers of heat

in, xi. 22.

Schist, bituminous of Seefeld, vi. 36.
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Schmidt (Dr. E.) on the dimensions of
the earth, vii. 409.

Schultes (Prof.) on the cultivation of

botany in England, vi. 351, 428.

Schweigger-Seidel (Dr.) on the blue co-

louring-matter of lapis lazuli and on
artificial ultramarine, vii. 244.

Scientific Bodies of London, calendar of
the Meetings of, for 1827-28, ii. 400;
for 1828-29, iv. 400

;
for 1829-30, vi.

400.

Scoresby (Rev. W.) on the determina-
tion of the thickness of solid sub-

stances, not otherwise measurable, by
magnetic deviations, x. 295.

Screens,W. S. Harris on the influence of,

in arresting the progress of magnetic
action, x. 297.

Screws, Mr. Bevan on the adhesion of,

ii. 291.

Scrope (G. Poulett) on the rippled
markings in the forest marble beds, ix.

376.

on the excavating power of rivers,
vii. 210; Prof. Sedgwick's opinion
on, vii. 293.

Sea, luminous appearance of, ix. 144.

, pressure of, iv. 36, 119; v. 371.

Sea-salt, arsenic in, viii. 387.
Sea water, quantity of bromine in, iii.

145.

Seal, on the anatomy of the, xi. 136.

Secondary and tertiary formations of

Germany, Mr. Murchison 's sketch of
the principal, x. 45.

rocks of Bassano, Mr. Murchison

on, v. 401.

Seconds pendulum, Capt. Sabine's ex-

periments on the length of the, x.

294.

Sedgwick (Prof.), addresses on the an-

niversaries of the Geological Society,
vii. 289; ix. 271.

on sections of the carboniferous

chain between Penigent and Kirkby
Stephen, ix. 377.

on the deposits over the carboni-

ferous series in the valley of the Eden,
xi. 283.

on the lake mountains of the North
of England, ix. 211.

on the tertiary deposits of the

vale of Gosau, vii. 48, 50.

on the tertiary deposits of Lower

Styria, vii. 358.

, remarks on Mr. Lyell's
" Princi-

ples of Geology," ix. 303.

Sedgwick (Prof.) and R. I. Murchison
on the structure ofthe Austrian Alps,
viii. 81.

Seefeld, bituminous schist and fossil fish

of, vi. 36.

Seer's (J.) method of solving adfected

quadratic equations, iv. 125.

Sefstrom (M.) on vanadium, a new me-
tal, x. 151.

Seidlitz powders, i. 146.

Selenium, bromide of, iii. 147.——
, minerals containing, iv. 113.

, separation of, from sulphur, ii.

390.

Seleniuret of aluminum, iv. 150.

Sepia, fossil, v. 388.

Sepice, certain habitudes of, Mr. Slight

on, iii. 153.

Series, on the summation
7

of, xi. 339,435.
Serullas (M.) on bromide of carbon, vi.

313.

on bromide of selenium, iii. 147.

on bromine, i. 395.

on perchloric acid, x. 314.

on the oxichlorates, x. 394.

on sodium, vi. 149.

Sextant, Hadley's, vi. 84, 181.

Shad and whitebait, on the identity of,

vi. 253.

Shamrock of Ireland, on the plant in-

tended by the, vii. 289.

Sharpe (D.) on a new species of Ich-

thyosaurus, vii. 458.

on the figure of the earth, iv. 443.

on the figure of the cells of the

honeycomb, iv. 19.

account of some optical experi-

ments, vii. 281.

on the reduction to the meridian,

ix. 270.

on the solid of greatest attraction,

viii. 256.

table of the sun's semidiameter,

xi. 259.

on the tide-like wave of Lake On-

tario, ix. 117.

on the vitrified fort of Dunnoch-

goil, iv. 123.

Sheep's bones, analysis of, vi. 393.

Shell, a percussion, Lieut.-Col. Miller on,

iii. 358.

Shells, monograph of the species of Cy-
clas and Pisidium, xi. 69.

, fossil, vi. 149, 232; M. B. de

Basterot's observations on, ii. 102.

(See Fossils, Geology, and Organic

Remains.)
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Shepard (C. U.) on native iron, slightly

arseniuretted, iv. 73.

Shetland, New South, v. 237.

Ships, on the errors in the course of,

from local attraction, ix. 443.

of war, Mr. Major's analysis of,

vi. 41, 94.

, plan for mooring in roadsteads, ii.

110, 289.

Siamese Twins, united, vii. 450.

Siberian minerals, newly discovered, i.

26.

Silica, sulphuret of, v. 234.

Silicium, bromide of, xi. 395.

Silicate of iron from Bodenmais, vi. 147.

Sillimanite, crystalline form of, Mr. W.
Phillips on, i. 401.

Silver, some properties of, M. Weslar

on, vii. 58.

,
chloride of, iv. 384

;
viii. 464.

,
chromate of, i. 345.

,
nitrate of, as a test for vegetable

and animal matter, v. 310.

,
ores of, on the amalgamation of,

iv. 234.

,
reduction of, detected by the mag-

netic needle, viii. 230.

, precipitate of, resembling the pur-

ple powder of Cassius, viii. 58.

and gold raised at Guanaxuato, ii.

71.

Silvertop (Col. C.) on the lacustrine ba-

sins of Baza and Alhama, vii. 453
;

viii. 150.

Simons (Dr.) on the velocity of sound,
viii. 60.

Simple bodies, atomic weights of, table

of the, viii. 161, 423.

Skeletons of small fish, method of ob-

taining, vii. 151.

Shetland, discovery of the chromate of

iron in, viii. 226.

Slight (H.) on certain habitudes of Se-

pia, iii. 153.

Smelting of iron, improvement in, vii.

232.

Smith (Dr. A.) on the origin and history
of the Bushmen, ix. 119, 197, 339,
419.

Smith, Sir J. E., iii. 291, 302, 374, 391
;

Prof. Schultes on, vi. 352.

Smith (W.) on retaining water in rocks

for summer use, i. 415.

presentation of the Wollaston me-
dal to, ix. 272.

Smithson's mode of detecting mercury,
M. Orfila on, vi. 394.

Snakes, Mr. Nash on the fascination of,

ii. 313.

Societies, Learned, Proceedings of :

Astronomical Society, i. 69, 140, 291,
390, 455; ii. 148, 222; iii. 64, 136,

227, 377, 451
;

iv. 62, 136, 298
;

v.

227, 465 ;
vi. 66

;
vii. 223, 361, 459 ;

viii. 290, 456
;

ix. 138, 220, 361 ; xi.

60, 130.

Belfast Natural History Society, xi.

143.

British Association, x. 150
;

xi. 225,
394.

Cambridge Philosophical Society, ix.

382, 462
;

xi. 69.

Chelmsford Philosophical Institution, iv.

388; xi. 393.

Geological Society, i. 66, 136, 229,

386; ii. 147,217, 450; iii. 132,225,
291, 441

;
iv. 222, 294; v. 134, 384,

443
;

vi. 55, 136
;

vii. 48, 207, 289,

358, 452 ;
viii. 64, 147

;
ix. 47, 134,

211, 271, 376, 445; x. 45, 143, 433
;

xi. 55, 281, 362.

Geographical Society, viii. 290.

Horticultural Society, i. 230, 307, 391,

466; viii. 152, 382.

Linnean Society, i. 65, 228, 307, 386,
454

;
ii. 146, 449

;
iii. 130, 223, 290,

374, 440; iv. 61, 454; v. 73, 226,

306, 384
;

vi. 135
;

vii. 46, 206, 357,

459; viii. 62; ix. 46, 138, 210,

364, 461
;

x. 437 ;
xi. 58, 285, 387,

455.

London Institution, iii. 154.

London Mechanics' Institution, i. 309,
394.

Medico-Botanical Society, ii. 385; iv.

227.

Royal Academy of Sciences of Paris, i.

394; ii. 305, 385
;

iii. 130, 305
;

iv.

139, 301, 377. 455
;

v. 308
;

vi. 139,

309, 382
;

vii. 55, 376
;

viii. 219.

Royal Geological Society of Cornwall,
ii. 457; iii. 138; iv. 374; vii. 147;
viii. 461

;
xi. 71.

Royal Institution of Great Britain, i.

231, 308, 392, 467
;

ii. 67 ;
iii. 229,

304, 391, 456; iv. 64; v. 230, 307,
389

;
vi. 69

;
vii. 21 1, 315 ;x.66; xi.

299, 462.

Royal Society, i. 60, 224, 302, 385,

452; ii. 66, 142, 215, 449; iii. 46.

128, 370, 436; iv. 55
;

v. 65, 129,

223, 300, 377, 442
;

vi. 51, 135; vii.

33, 139, 206, 287, 353, 449; viii.
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58, 146; ix. 37, 133, 206, 354, 441
;

x.41, 223, 293; xi. 45, 118, 445.

on an alleged inaccuracy in the

minutes, vii. 446
;

viii. 73, 153.

Royal Society of Edinburgh, v. 391
;

xi. 141.

Society of Arts, v. 231.

South African Institution, viii. 222.

Yorkshire Philosophical Society, vii.

219.

Zoological Society, i. 391, 466
;

iii. 68
;

ix. 52, 140, 222, 366, 449; x. 55,

145, 229, 302, 389, 447; xi'. 62, 132,

288, 457.

Socius's reply to Mr. Babbage on the

decline of science, &c, viii. 354.

Soda, bicarbonate of, viii. 303.

,
borate of, new, iii. 146.

and lime, carbonates of, native

compound of, vii. 387.
-

, chlorides of, Mr. R.

Phillips on, i. 376.

Soda-liquid, disinfecting, ii. 387.

Sodium, M. Serullas on, vi. 149.

, bromide of, vi. 144.

and silver, chloride of, iv. 384.

Solanine, iv. 153.

Solar eclipse of Nov. 29, 1826, on the,
i. 28, 55

;
ii. 76, 150.

,
Prof. Encke on the, x. 28.

Solar rays, magnetic influence in the,
v. 132; viii. 155.

Solar spots, iv. 76, 156, 236, 317, 390
;

viii. 78.

Solar system, stability of the, ix. 99.

Solid of greatest attraction, Mr. Sharpe
on the, viii. 256.

Solids, alteration of crystalline state in,

iv. 155.

and liquids, physical construction

of, i. 411.

-, regular or platonic, Mr. Davies
Gilbert on the, iii. 161.

Solly, Mr. S., on trap-rocks, iii. 458.

Solubility of salts, ii. 20.

Solution in sulphuric acid without oxi-

dizement, iv. 68
;

vii. 64.

of mercury, action of sulphuretted

hydrogen gas on, v. 310.

tartar emetic and antimonial wine,
action of light on, v. 309.

Sound, Mr. Galbraith on, iv. 179.

,
Mr. Ivory on, iv. 321.

produced during the conduction of

heat, ix. 461.

produced by the Molina, viii. 69.

Sound, interference of, Dr. Weber on, iii

342.

, velocity of, i. 12, 249, 336
;

viii.

60.

,
——

i at Port Bowen, i. 12,
136.

Sounding-board, description ofa, iv. 61
;

vi. 21.

South (Sir J.), royal annual grant to,
viii. 232.

on the atmosphere of Mars, x.

300.

Sowerby (J. de C.) on the penetration
of the sea into corked bottles, iv. 1 19

;-

v. 371.

Space and time, tables for the conver-
sion of, into each other, vii. 31.

Spathose iron, analysis of, ii. 231.

Specific characters of Cygnus Bewickii
and C. Ferus, vii. 194.

Specific gravities of compound bodies,
v. 416.

Spheroid : Dr. Tiarks on Mr. Dalby's
method of finding the difference of

longitude between two points of a

geodetical line on a spheroid, iv. 364.

Spheroids, attraction of, i. 442.

, ,
Mr. Ivory's reply to the Bul-

letin des Sciences on, iv. 247.

Spiders, aeronautic, J. Blackwall's exa-

mination of M. Virey's observations

on, x. 180.

Spirit-level, curvature of the, v. 174.

, theory of, Mr. Nixon on the, i.

256, 354.

Spoonbill, species of, ix. 370.

Spring-water, on the presence of iodine,

&c. in, vii. 9, 10.

,
formation of, and their intensity

at various periods, ix. 1 70.

, quantity of water from, viii. 56.

Spurgin (Dr.) on the nature and pro-

perties of the blood, i. 201, 370, 418;
ii. 183, 247.

Spurzheim (Dr.) on the brain, vi. 54.

Squire (T.), his meteorological observa-

tions, i. 208.

on the occultation of Aldebaran,

July 16, 1830, viii. 245, 442.

on the occultation of Venus, i.

212.
—— on the semiarcs of vibration of a

clock, ii. 34.

on the solar eclipse of November

1826, i. 55; ii. 76.

Squirrel, lesser American Flying, note

on the, ix. 367.

f2
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Stalactites, formation of, Mr. Brayley
on the, xi. 301.

Starch, common and roasted, analysis

of, iii. 150.

, preparation of sugar from, vi.314;
viii. 298.

,
Arabic names of, viii. 368.

Stars, Bessel's tables for calculating the

places of, vi. 267.

,
Lacaille's catalogue of 398 prin-

cipal, F. Baily on, x. 62.

, moon-culminating, for 1827, i.

47.

observed with the moon, catalogue

of, for 1831, xi. 61.

,
Piazzi's catalogue of, errors in, i.

19.

,
on the occultations of, by the

moon, vi. 336.

, double, calculation of the orbits

of, ix. 178, 405; x. 279; xi. 41, 102,

175, 414.

,
micrometrical measurements

of 364, by J. F. W. Herschel, x. 55.

Star, triple, £Cancri, Mr. Dawes on the,

x.53.

Stavesacre, new acid in, ii. 232.

Steam, elastic force of, 1
;

vii. 235.

, new phaenomena of, iii. 74.

Steam-boats, new paddle-wheel for, vii.

96, 408.

Steam-boilers, accidents incident to, i.

126, 403, 408.

Steam-engine, on the, iii. 40, 219; vi.

384.

, ceconomy of, iii. 213.—
-, duty of, ii. 309.

Steam-engines in Cornwall, account of,

i. 235
;

vii. 152, 323, 421, 424, 449
;

J. Henwood on some recent improve-
ments of the, x. 97.

Steam navigation, i. 75 ;
vii. 96, 408.

and quick~lime, action of, upon
heated galena, v. 1 72.

Stearic acid from wax, ii. 390.

Steinbergite, a new mineral species, ii.

464.

Steininger, Noeggerath, and Chladni on
the meteoric iron of Bitburg, ii. 41.

Steinheil's new micrometer, iv. 173.

Stokes (H.) on new double chromates,
ii. 427.

on some optical phaenomena, vi.

416.

Stomach, on the presence of free acids

in the, iv. 3, 120.

Stones, durability of, viii. 224.

Stratford (Lieut.), Index to the Astrono-
mical Society's Catalogue of Stars, x.

55.

Strength of cast iron, i. 14.

Stromeyer (Prof.) on the separation of

manganese from lime and magnesia,
iii. 462.

Strontia, on its detection when in union
with lime, vii. 404.

Struve (Prof.) on the occultation of stars

observed at Dorpat, ix. 362.

Study of natural history, on the impe-
diments to the, W. S. Mac Leay's cor-

rection of a quotation in a paper on

the, x. 357.

Sturgeon's (W.) aurora borealis obser-

ved at Woolwich, ix. 127.

on electro-magnets, xi. 194.

on the inflammation of gunpowder
by electricity, i. 20.

on magnetic polarity in metallic

bodies, xi. 270.

Subsalts, Mr. R. Phillips's analysis of

some, viii. 406.

Subsidence of the German Ocean, iii.

188.

Substances, simple alimentary, Dr. Prout

on, iii. 31, 98.

Succulent plants, i. 120, 271
;

ii. 344;
iii. 183; iv. 261; vii. 106.

Sugar, preparation of, from starch, iv.

298; vi.314.

,
combination of arsenic acid with,

v. 232.

of liquorice-root, iv. 67.

of melons, i. 473.
' in the flowers of Rhododendron

Ponticum, ii. 464.

Sulphate of barytes in cannel coal, viii.

304.

of indigo, action of aether upon,
vi. 393.

of manganese, composition of, iv.

24.

of mercury, yellow, Mr. R. Phil-

lips's analysis of, x. 205.

of nickel, Mr. R. Phillips on, iv.

287.

of potash and copper, viii. 298.

of quina, Mr. R. Phillips on ascer-

taining the purity of, iii. 111.

of soda, anhydrous crystals of, iv.

71.

Sulphite of ammonia, anhydrous, ii. 389.

Sulfo-sinapisine, on, ix. 390.

Sulphovinic acid, v. 226.

Sulphur, effects of heat upon, iii. 152.
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Sulphur, separation of selenium from, ii.

390.

, hydruret of, xi. 306.

, phosphuret of, viii. 387.

and phosphorus, fluidity of, iii.

144.

Sulphuret of carhon, decomposition of,

by electricity, vii. 6.

of cerium, i. 71 .

of silica, v. 234.

of zinc, artificial, i. 72.

Sulphurets, crystallized, electrical for-

mation of, vii. 226.

Sulphuretted hydrogen and aluminum,
iv. 150.

Sulphuretted hydrogen gas, action of,

on solutions of mercury, v. 310,
393.

water, Mr. George's analysis of a,

i. 245.

Sulphuric acid, action of, upon zinc, viii.

298.
——

,
solution in, without oxidizement,

iv. 68
;

vii. 64.

and alcohol, on the mutual action

of, v. 226; vi. 342.

and fluor spar, ii. 68.

Sulphuric and muriatic acids, action of,

upon hydrocyanic acid, vi. 315.

Sumatran Orang Outang, i. 213.

Sun, method of comparing the light of,

with that of the fixed stars, v. 377.

,
table of the semidiameter of the,

xi. 259.

Sun's disc, transit of Mercury over, in

1832, Prof. Encke on the, x. 28.

zenith distance, x. 52.

Sun-dials of the ancients, ix. 133.

Surface, on the representation of the

parts of a given, on another surface,
iv. 104, 206.

Surfaces, curve, Prof. Gauss on, iii. 331.

Suricate, anatomy of, ix. 367, 452.

Susceptibility ofliving structures, on the,

xi. 166, 249.

Suspension bridge, at Paris, i. 473.

at Broughton, fall of, ix. 384.

Suspension bridges, D. Gilbert's table

facilitating the computations relative

to, x. 43.

Sussex, organic remains of, ii. 394.

, geology of, ii. 439.

Symbols and notation in chemistry, J.

Prideaux on, in reply to Prof. Whewell,
x. 104.

Syphon-hydrometer, Mr. Meiklc on an

improved, iv. 258.

Systems in natural history, artificial and
natural, vi. 200

;
x. 370, 429.

Swainson (W.), synopsis of the birds of

Mexico, i. 364, 433.

on the Lepidoptera diurna of La-
treille, i. 180.

Swaledale, heights of the principal hills

of, Mr. Nixon on the, viii. 1, 140,
188.

Swan, on the new species of, vii. 146;
viii. 128

;
xi. 287

; Mr. Yarrell on, in

reply, viii. 167.

Swan River, geology of its vicinity, ix.

379.

, two new species of Mammalia
from the, xi. 134.

Table facilitating the computations re-

lative to suspension bridges, D. Gil-

bert on, x. 43.

Tables, planetary, Weisse's, errata in,

ix. 245.

for calculating the places of the

fixed stars, Bessel's, vi. 267.

Tannin, v. 149.

and gallic acid, distinctive charac-
ters of, vii. 58.

Tapir, American, anatomy of the, xi.

140.

Tautolite, a new mineral, iii. 398.

Tartar emetic and antimonial wine, ef-

fects of light on, v. 309.

Taylor (J.) on mining, v. 297
;

vi. 383.

description of a rain-gauge, ii. 406.

on the accidents incident to steam-

boilers, i. 126.

on the duty of steam-engines in

Cornwall, vii. 423.

Taylor (P.), description of a horizontal

pumping-engine erected at Moran in

Mexico, i. 242.

Taylor (R. C), arrangement of British

fossil shells, vi. 149.—— on the geology of East Norfolk, i.

277,346,426.
on the embankments formed a-

gainst the German Ocean, on the

Norfolk and Suffolk coast, ii. 295.

on the eastern coast of England, ii.

327.

Taylor (Rev. W.) on the combustion of

coal-gas, v. 15.

Mr. Lowry
?s remarks on, v. 375.

Telescopes, achromatic, on Mr. Hall's

discovery of, vi. 233.

eye-glasses of, theory of Prof.

Littrow on, x. 62.

,
on fluid refracting, ix. 44.
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Telescopes, Guinand's glass for, vii.

351.

Telescopic level, theory of the, ix. 423.
Telluret of aluminum, iv. 151.

Temperature, decrement of, in the at-

mosphere, viii. 248.

on the Peak of Teneriffe, viii. 439.

Temperatures, on the disinfecting pow-
ers of high, xi. 22, 205.

Teneriffe, volcanoes in, viii. 198.
——

, geology of, viii. 433.

,
Peak of, narrative of ascent of,

viii. 23, 140, 195, 248, 433.

, , height of, viii. 251.

Ten Eyck (Dr.) and Henry (Prof.) on a

powerful electro-magnet, x. 314.

Tennantite, analysis of, x. 156.

Teredo, the genus, Mr. Gray's mono-

graph of, ii. 409.

Teredo navalis, oeconomy of, ii. 235.

Tertiary and secondary formations of

Germany, Mr. Murchison's sketch of

the principal, x. 45.

Tertiary and secondary rocks of Bas-

sano, Mr. Murchison on, v. 401.

Teschemacher (E. F.) on chromate of

silver, i. 345.

on the crystalline form of some
salts, iii. 27.

Testudo, dissection of a specimen of, ix.

375.

Testudo Grceca, anatomy of, x. 59.

Tetrao, some species of the genus, v.

73.

Thackeray (Dr.), examination of the

blood found in the vena portae, x. 40.

Thames, valley of the, Rev. W. D. Co-

nybeare on the, vi. 61.

Thames-water, purification of, v. 442;
vii. 268.

Thermal waters of the Alps, Mr. Bake-
well on the, iii. 14.

Thermo-magnetism ofhomogeneous bo-

dies, W. Sturgeon on the, x. 1, 116.

Thermometers, new method of mount-

ing, Mr. Mageough on a, iii. 365.

Thermostat, or heat-governor, Dr. Ure
on the, x. 295.

Thompson (E. D.), mode of heating wa-
ter for a bath, i. 104.

Thompson's (Lieut-Col.), "The first

book of Euclid's Elements," &c, re-

view of, viii. 285.

Thomson (Dr. T.) on the atomic weight
of barytes, x. 392.

,
attack of Berzelius on, iv. 450

;

his reply to, v. 217.

Thomson (Dr. T.), analysis of the blood
of cholera patients, xi. 347.

on chrome, i. 452,

, experiments on gold, vii. 460.

, "Outline of the Sciences of Heat
and Electricity," remarks onapassage
in, viii. 329.

on the decomposition of sulphate
of zinc and chromate of potash, iii.

81.

Thorina, a new earth, vi. 392; vii. 388.

Thorinum, vii. 388.

Thorite, a new mineral, vi. 392.

Thursfield (11.) on a hybrid between the

hare and rabbit, x. 60.

Tiarks (Dr.) on the longitudes of the

Trigonometrical Survey, iv. 364; v.

52.

Tides on the coast of Great Britain, ix,

333.

in the port of London, Mr. Lub-
bock on, vii. 124; x. 227.

, spring, on, vii. 464.

and winds, graphical register of,

ix. 359.

Tiedemann and Gmelin's reply to Dr.

Prout on the presence of free acids in

the stomach, iv. 3; Dr. Prout 's re-

marks on, iv. 120.

Timbuctoo, arrival of Major Laing at,

i. 314.

Time and space, tables for their conver-

sion into each other, vii. 31.

Tirhoot, nitrous atmosphere of, ix. 151.

Titanic acid, preparation of, iv. 308.

Titanium, reduction of, xi. 153.

, deutochloride of, ammoniacal, viii.

388.

Torpedo, Sir H. Davy's experiments on

the, v. 300; vi. 81.

Torsion balances, viii. 58.

Torsion, modulus of, Mr. Bevan on the,
v. 378; vi. 419,

Tortoise, alligator, anatomy of the, x.

462.

Tourmalines, analyses of, iii. 460.

Transits, Prof. Encke on, v. 274.

Transit instrument, axis of a, Mr. Nix-
on's new method of levelling, x. 284.

Transylvania, on the geology of, ix. 134.

Trap-rocks, iii. 458.

Tredgold (T.) on the steam-engine, iii.

219.

,
new theory of the resistance of

fluids, iii. 249.

Trevelyan's (W. C.) description of the

Winch suspension bridge, iv. 386.
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Trigonometrical survey, longitudes of

the, Dr. Tiarks, iv. 364
; v. 52.

Trigonometrical longitudes of Dr.

Tiarks, Mr. Ivory on the, iv. 432.

Triangles, plane, symmetrical properties

of, ii. 26.

Trimmer (J.) on the diluvial deposits of

Caernarvonshire, and on the discovery
of marine shells in diluvial sand and

gravel on the summit of Moel Try-
fane, x. 143.

Tripe (C), observations on a mineral

from near Hay Tor, i. 38.

Tubes formed by lightning, iv. 228.

Tulley's achromatic microscope, vii.353.

Turner (Dr.) on chloride of barium, vi.

53; viii. 181.

on a mode of ascertaining the va-

lue of manganese ores, ix. 235.

,
chemical examination of the ox-

ides of manganese, iv. 22, 96.

,
letter to Mr. R. Phillips on the

oxides of manganese, vi. 283.

,
Mr. R. Phillips's remarks on, v.

209; his reply to, v. 254; vi. 283.

on the volatility of oxalic acid, ix.

161.

, chemical examination of wad, viii.

75.

on a specimen of varvicite, viii.

284.

Tweed, geology of the banks of, ix. 13,

85.

Tyrolese Alps, on the tertiary and se-

condary rocks of the, v. 401.

Ulmium (ulmic acid) and azulmic acid,

viii. 226.

Ulva marina, manufacture of paper
from, vii. 236.

Ultramarine, artificial, iii. 232; iv. 228
;

vii. 244.

Unio, the genus, observations on, viii.

376.

,
six new species of, iv. 372.

United States, Hassler's plans for a sur-

vey of the coast of, vi. 401.

Unity of plan and of composition in ani-

mals, vii. 382.

Upeneus, ix. 460.

Uralian platinum, new metals in, ii. 391 .

Urea, preparation of, vi. 312.

Ure (Dr.) analysis of gunpowder, viii.

384.

his new system of geology, Prof.

Sedgwick on, vii. 310.

on the thermostat, or heat-go-

vernor, x. 295.

Urinary concretions, v. 224.

Urine, butyric acid in, viii. 297.

, human, rosacic acid in, vi. 147.
Utzchneider (Mr.) on Guinand's glass

for telescopes, vii. 351.

Valley of the Thames, vi. 61.

Valleys, on the excavation of, vii. 210.
293.

, Mr. de la Beche on, vi. 241.
Valtz's elements of the comet in Pega-

sus, viii. 51.

Vanadiate of ammonia, J. Prideaux's

experiments on the, x. 209.

Vanadium, M. Berzelius on, x. 321
; xi.

7.

, M. Sefstrom on, x. 151.

Vaporization, limits to, Mr. Faraday on,
viii. 383.

Vapour, new phsenomena of, iii. 74.

, theory of, v. 69.

Variations, on the calculus of, viii. 321.

Varvicite, Mr. R. Phillips on, vi. 282.

,
Dr. Turner on, vii. 284.

Varvinsky (Mr.) on iodine and fluosi-

licic acid, ii. 426.

Vauquelin's analysis of Ipecacuanha
Branea, iv. 459.

Vegetable albumen and gelatine, iv. 69.

fossils, vi. 133
;

viii. 16.
——

matter, nitrate of silver as a test

for, v. 310.

products, analysis of some, iii.

150; viii. 386.

,
calcareous crystals in the tissues

of, vi. 147.

, organic texture of, viii. 76.

Vegeto-alkalies, electro-chemical de-

composition of, ix. 237.

, new, v. 151
;

vii. 233, 461.

Veins, mineral, remarks on, vi. 17.

Velocity of cannon-balls, method of as-

certaining, iv. 65.

of sound, i. 12, 249, 336
;
viii. 60.

Venus, iv. 392.

, occultation of, i. 212.

Vernon's (Rev. W. V.) analysis of an
aluminous mineral, v. 178.

on a discovery of fossil bones near

North ClifT, vi. 225.

further examination of the fossil

bones at North Cliff, vii. 1.

examination of a crystalline sub-

stance from the zinc foundry at Fili-

sur, and experiments on some ancient

glass beads, vii. 401.

on the orange phosphate of lead,

i. 321.
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Vertebra, fossil, i. 74.

Vessels, a new method of propelling,
W. Hale on, x. 41.

Vesuvius, on the ancient and present
state of, xi. 56.

Vibrations of air, xi. 463.

of strings and rods, viii. 70.

Vigors (Mr.) on Gould's Century of

Birds, xi. 293.

on the genus Ortyx, ix. 54.

on Strix personata, ix. 461.

Vision, recrossed, J. Fearn on, x. 294.

—i—
, single and erect, on the causes of,

iii. 406.

Vitrified fort of Dunnochgoil, iv. 1 23.

Vlacq's tables of logarithms, corrections

in, i. 353.

Voice, human, Sir C. Bell on the, xi.

451.

Volatile salts, separation of, v. 232.

Volcanic island in the Mediterranean,
xi. 57, 446.

Volcanoes of Guatemala, ii. 117.

in the island of TenerhTe, viii.

198.

,
on the phaenomena of, Sir H.

Davy on, iv. 85.

Volumescope, Dr. Hare on the, vi.

171.

Walchner (Dr.) reply to Mr.W. Phillips's
remarks on the hyalosiderite, ii. 179.

analysis of allophane, ii. 310.

Wackenroder (Dr. H.) examination of

diopside, iii. 349.

Wad, chemical examination of, viii. 75.

Wagnerite, Mr. Levy on, i. 133.

Wales, South, on the coal-basin of, xi.

110.

Walker (R.) on the artificial production
of cold, iii. 401 ; iv. 11.

Walker (W.) on the stability of canoes,
v.301.

Wallace's Elements of Algebra, review

of, iv. 370.

Warrington (Mr.) examination of a na-

tive sulphuret of bismuth, ix. 29.

Wartmann (Mr.) observations on the

comet in Pegasus, vii. 446.

Watches, new alloy for the pivot-holes

of, ix. 71.

Waterston (Mr.) exposition of a new

dynamico-chemical principle, x. 170;
alterations and errata in, x. 317.

Watkins's (F.) Popular Sketch of Elec-

tro-Magnetism, review of, iv. 220.

Water, heat evolved by compressing,
ii. 392.

Water, action ofperchloride ofcyanogen
on, v. 232.

, quantity of, afforded by springs,
viii. 58.

decomposed by galvanized wires

separated from the galvanic pile, viii.

229.

, discharge of a jet of, under water,
viii. 342.

,
on a substance that inflames upon

contact with, i. 74.

and bromine, power of, in con-

ducting electricity, iii. 151.

and carbonic acid, action of metals

on, vii. 317.

of the Mediterranean, on, v. 379.

springs, on the presence of iodine

&c. in, vii. 910.

, Thames, purification of, v. 442
;

vii. 268.

raised to temperatures moderately

higher than that of the atmosphere,
Dr. Hall on the effect of, upon Batra-

chian reptiles, x. 41.

Water-cement, an artificial, ix. 442.

Water-spouts, Mr. Main on, iii. 114;
viii. 26.

Watt's steam-engine, viii. 306.

Wax, stearic acid from, ii. 390.

Weaverj(T.) on the geology of the South
of Ireland, viii. 147.

Weber (Dr. W.) on Savart's experi-
ments on the motions of membranes,
iii. 336.

on the interference of sound, iii.

o42.

Webster's (Dr.) English Dictionary, ix.

398.

Websterite found in the plastic clay of

Auteuil, iv. 81.

Weisse's planetary tables, errata in, ix.

245.

Wells, on the influence of the season on
the water of, xi. 58.

,
on the rise and fall of water in,

xi. 88.

Wensleydale, Mr. Nixon on the heights
of the principal hills of, v. 350, 431.

Western Sussex, on the geology of, iv.

38.

Westwood (J. O.) on the Paussidce, viii.

62.

Weymouth, on the geology of, vii. 454.

Whale, rib of, found in the diluvium of

Brighton cliffs, iv. 72.

Wheatstone (Mr.) on the vibrations of

air, xi. 463.
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Whewell (Prof.) on Ricardo's Principles
of Political (Economy, ix. 462.

on isomorphism, in reply to Mr.

Brooke, x. 401.

paper on isomorphism, remarks on,
xi. 21.

White (J.) on cast iron bridges, xi.

81.

design for the New London Bridge,
xi. 183, 264, 333.

,
Mr. Brayley on his remarks re-

specting the cement used in building
Waterloo Bridge, xi. 301 .

White (W. H.) on the variation of the

needle, vi. 153.

Whitebait and shad, Mr. Yarrell on the

identity of, vi. 253.

Williams (Rev. D.) on the caves and
fissures of the Western district of the

Mendip .Hills, x. 223.

Williams, King, on a new paddle-wheel,
vii. 96

;
Mr. E. Galloway on, vii. 408.

Willis (Mr.) on sound, ix. 462.

Winch (Mr.) on the geology of the

banks of the Tweed, ix. 13, 85.

Winch bridge, the oldest suspension

bridge in England, iv. 386.

Windsor Forest, mineral springs in,

analysis of, vi. 148.

Witham (H.) on the vegetable fossils

found at Lennel Braes in Berwick-

shire, viii. 16.

on the vegetation of the first pe-
riod of the world, vii. 23

;
some fur-

ther remarks on, by Mr. Pattison,
vii. 185.

Wohler (T.) on glucinum and yttrium,
v. 392.

on the artificial formation of urea,

iv. 309.

Wollaston (Dr. W. H.), his present to

the Astronomical Society, vi. 66.

,
a short account of his discoveries,

vii. 34, 228.

on a differential barometer, v.

305.

on a microscopic doublet, v. 300.

on a method of renderingplatinum
malleable, v. 65

;
vi. 1.

method of comparing the light of

the sun with that of the fixed stars, v.

377.

on the water of the Mediterranean,
v. 379.

Wollastonite, xi. 190.

Wood, alteration of the colour in, by
oxygen, viii. 224.

Wood, charring of, at low temperatures,
viii. 383.

Wood, strength of different kinds of, xi,

179, 241.

Woolfs steam-engines, vii. 421, 424;
viii. 305.

Woolrich (J.) on the use of chlorine in

destroying fire-damp, ii. 309.

Writing discovered when fraudulently
erased, xi. 304.

Writing ink, on, ii. 111.

, indelible, ii. 393.

Yarrell (W.) dissection of a chinchilla,
ix. 227.

notes on the Ctenodactylus Mas-
sonii, ix. 449.

specific characters of Cygnus Be-
tvickii&nd C. Ferus, &c, vii. 146, 194.

reply on the discovery of Cygnus
Bewickii, viii. 128.

on the change of the plumage of
hen pheasants, ii. 66.

on the identity of whitebait and
shad, vi. 253.

on the organs of voice in birds, vi.

136.

Yates (Rev. J.) on the formation of al-

luvial deposits, ix. 48.

Yelloly (Dr.) on urinary concretions,
v. 224.

Yew, analysis of, v. 151.

Yorkshire, the diluvial currents of, J.

Phillips on, ii. 138.

, principal beds of Ingleborough
hill and Moughton fell in, heights of,

iii. 13.

,
the hills in the vicinity of Dent,

Hawes, and Sedbergh in, heights of,

iii. 82, 189.

, Phillips's Geology of, review of, ix.

342, 430.

Yorkshire Philosophical Society and
New Museum, vii. 213.

Young (Dr. T.), short account of the

scientific labours of, vii. 35.

Young's (J. R.) elementary treatise on
the differential calculus, review of, x.

287.

Younge (R.) on DSsorme's experiments
on currents of air, iii. 282.

Yttrium, v. 322.

Z. on Mr. De la Beche's classification

of European rocks, vii. 189.

Zanthopicrite, a new vegetable colouring

principle, ii. 69.

Zeagonite and Phillipsite, H. J. Brooke
on the identity of, x. 109.
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Zenith distance, on the effect of achange
of polar distance, on the reduction of

a, ix. 338.

Zero, natural, Sir G. Cayley on, v.

88.

Zinc, action of sulphuric acid on, viii.

298.

,
chromate of, as a pigment, vii.

60.

, sulphuret of, artificial, i. 72.

, sulphate of, and chromate of pot-

ash, Dr. Thomson on, iii. 81.

Zoizite, H. J. Brooke on the charac-

ers of, x. 265.

Zone of the 29th September, 1 828, (au-
rora borealis) iv. 1 8, 337, 389, 392,

393, 453, 463, 464.

Zoological Society, ix. 52, 140, 222,

366, 449
;
x. 55, 145, 229, 302, 389,

447; xi. 62, 132, 288,457.

Zoology, i. 213, 391, 466; ii. 54, 66,

126, 207, 313; iii. 46, 68, 117.

[The Zoological references to the suc-

ceeding volumes will be found distri-

buted wider their respective heads

throughout the Index, except the fol-

lowing :]

Zoology : new species of wild swan, vii.

146, 194; viii. 128.

: Fleming's dichotomous system,
vii. 430.

: Marsupial animals of Australia,

xi. 59.

: on the unity of organization in

animals, vii. 379.

Zurlite, or zurlonite, x. 190.
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ADVERTISEMENT.

The present is a General Index to the Philosophical

Magazine and Annals, referring in one alphabet to the

contents of the eleven volumes which constitute that

Series, extending from January 1827 to June 1832.

Forming the only Index to the tenth and eleventh vo-

lumes, it may be bound up with the latter ;
or it may

be preserved, in a separate form, to be bound up here-

after, with a similar Index to the first ten volumes of

the present, or Third Series, which will be published on

the conclusion of the Tenth Volume, in 1837.

December 1st, 1835.
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