o il

EDINBURGH:

PRINTED FOR WILLIAM TAIT, 78, PRINCE’S STREET ;

AND CHARLES TAIT, 63, FLEET STREET,
LONDON.

1826.




TRANSACTIONS

OF THE

ROYAL SOCIETY

or

EDINBURGH.



11

II1.

IVv.

CONTENTS

oF

¢

YOLUME TENTH.

PART FIRST.

On the Existence of Two New Fluids in the Cavities of
Minerals, which are immiscible, and possess remark-

able Physical Properties. By Davip BREWSTER,

LL.D. F.R.S. Lond. & Sec. R.S. Edin. -.

Observations on the Comparative Anatomy of the Eye.
By Rosert Knox, M. D. Member of the Werne-
rian Society, and of the Medlco-Chlrurgxml So-
ciety of Edinburgh, - - -

Notice of an undescribed Vitrified Fort, in the Burni -

Isles, in the Kyles of Bute. By JamEs SmiTH, Esq.
of Jordanhill, F.R.S. Edin,, - - -
On the Formation of Chalcedony. By Sir G. S. Mac-
KENZIE, Baronet, F. R.S. Lond. & Edin,, -
Notice respecting the Vertebra of @ Whale, found in &
Bed of bluish Clay, near Dingwall. By Sir G.'S.
Mackenzig, F.R.S. Lond. & Edin. In a Letter fo
Dr Brewster, Sec. R.S. E. &e. - -
Description of Hopeite, a New Mineral from Alteu-
berg, near Aiz-la-Chapelle. By Davip BREWSTER,
LL.D. F.R. 8. Lond. & Sec. R.S. Edin, -

79

82

105

107



v CONTENTS.

VII. Astronomical Observatioris made at Paramatta and

Sydney. By his Excellency Sir THoMAs BRrisBANE, -

K.C.B. F.R.S. Lond. & Edin,, & M. RuMkER.
In a Letter to Dr BREwsTER, Sec. R. S. Edin.,
VIIL. On a’ Remarkable Case of Magnetic Intensity of a
Chronometer. By GEorGE Harvey, Esq.M.G.S.
M.A.S. &c. - - - - . -
IX. Remarks concerning the Natural-Historical Deter-
mination of Diallage. By W. Haipinger, Esq.
X. Investigation of Formule, for finding the Logarithms
of Trigonometrical Quantities from one another.

By WiLriam WaLracg, F.R.S. Edin,, and Profes- |
sor of Mathematics in the University of Edinburgh,

X1. 4 proposed Improvement in the Solution of a Case in
Plane Trigonometry. By WirLrLiam WaLLACE,
F.R.S. Edin. and Professor of Mathematics in the

University of Edinburgh, - - -
XI1. "Some Notices concerning the Plants of various Parts
of India, and concerning the Sanscrita Names of
those Regions. By Francis Hamivron, M.D.

. FR.S. & F. A.S. Lond. & Edin. - -

XIII. On a New Species of Double Refraction, accompany-
' ing a remarkable Structure in the Mineral called
Analcime. By Davip Brewster, LL.D. F.R.S.

Lond. & Sec. R. S. Edin. - - - -
XIV. On the Specific Heat of the Gases. By W. T. Hav-

craFT, Esq,, - -

XV. On the Forms of Crystalhsatwn qf the M meral called .

the Sulphato-tri-Carbonate of Lead. By W. Hai-
DINGER, Esq. F.R.S. E. - - -

112

117

127

148

168

171

187

195

217




OONTENTS

v

PART SECOND.

XV1. Inquiry into the Structure and probable Functions
of the Capsules forming the Canal of PETIT, and
of the Marsupium Nigrum, or the peculiar Vas-
cular Tissue traversing the Vitreous Humour in
the Eyes of Birds, Reptiles, and Fishes. By
Rosertr Kwnox, M. D. F.R.S. Eb,, and Con-
servator of the Museum of the Royal Co llege o
Surgeons, -

XVII. On an’ Anomalous Case of Vision with regard to
Colours. By GeorGce Harvey, Esq. F. R.S. E.

XVIII. Observations on the Germination of the Filices.
By the Reverend Joun Macvicar, Dundee.
Communicated by the Reverend Jou~ FrLEM-
iNng, D.D. F.R.S. E. &ec. -

XIX. Description of FrercusoNITE, a New Jllmeral
Species. By W. Haipinger, Esq. F. R.S. E.

XX. Biographical Account of ALExaNDER WILsoON,
M. D. late Professor of Practical Astronomy
in Glasgow. By the late Parrick WiLson,
A. M. Professor of Practical Astronomy in the
University of Glasgow, -

XXI. On the Determination of the Species, in Minera-
logy, according to the Principles of Professor
Mons. ByWiLrLiam Haipinger, Esq.F.R.S.E,

XXII. On the Consolidation of the Strata of the Earth.
By Sir James Havrr, Bart. F. R.S. Lond. &
Edin.

XXIII.. Observations before and afler the Superior Conjunc~
tion of Venus and the Sun, with the Mural

vil

Page

231

253

263

271

279
298

314



vill CONTENTS.

Circle at Paramatta, 1824. By His Excellency
Sir Taomas Brissane, K.C.B. F.R. S. Lond.
& Edin. - -
XXIV. Observations on Two Comets discovered at Para-
matta in 1824, by Mr Rumxer and Mr Dun-
Lor. Communicated by his Excellency Sir Tro-
mas BrisBang, K.C. B. F. R. S. Lond. & Edin.
in a Letter to Dr BrewsTer, Sec. R.S. Edin.
To which are added the Elements of their
Orbits, calculated by Mr Georce INNEs, and
Mr Jaues Gorpon, A. M. Aberdeen, -
XXV. On the Construction of Meteorological Instruments,
80 as exactly to determine their Indications dur-
ing Absence, at any given instant, or at successive
intervals of Time. By Henxry Home Brack-
ADDER, Esq. Surgeon, MED. sTaFF H. p. -
XXVI. An Eramination of Dr Parr’s Observations on
the Etymology of the word Sublimis. By Georce
Dunsar, A. M. F. R.S. E. Professor of Greek in
the University of Edinburgh, -
XXVIL. Results of the Thermometrical Observations made
at Leith Fort, every Hour of the Day and Night,
during the whole of the Years 1824 and 1825.
By Davip Berewster, LL.D.F.R.S. Lond. &
Sec. R.S. Ed. Corresponding Member of the
Academy of Sciences of Paris, &c. -
XXVIII. 4 Historical and Critical Introduction to an In-
quiry into the Revival of the Greek Literature in
Italy, after the Dark Ages. By Parrick
Fraser TvyrrLer, Esq. F.R.S.E. & Sec. Lit.

Class, - -

a-

332

337

3849

862




CONTRERNTS.

XXIX. On the Refractive Power of the Two New Fluids in
Minerals, with Additional Observations on the

Nature and Properties of these Substances. By
Davip Brewster, LL.D. F.R.S. Lond., Sec.
R.S. Edin, and Corresponding Member of the
Academy of Sciences of Paris, -

XXX. Observations on Two Species of Pholas, found on
the Sea coast in the neighbourhood of Edinburgh,
By Joun Stark, Esq. M. W. S, Commumw-
ted by Dr BREWSTER,

XXXI. Description of a new Register Thermometer, with-
out any Index ; the principle being applicable to
the most delicate Mercurial Thermometers. By
H. H. BLACKADDER, Esq. F. R.S. E. -

XXXII. On a new Photometer, founded on the Principles
of Bouguer. By WirLLiam Rircmig, A. M.
Rector of Tain Academy. Communicated by
Dr BREWSTER, - - -

-HISTORY OF THE SOCIETY, - N -

Laws of the Society, enacted 28d May 1811, and altered
on the 26th February 1820, 34th January 1823, lSth
 January 1824, and 9th January 1826, -

List of the (M&-e—Bearers and Members elected since

. March 3: 1823, -
List of the present Ordmarg/ Membm of th Socwty in-
the order of their electzon, - - -5
. S
- ‘ '(_'

Page

428



CONTENTS.

. | Page
List of Non-resident and Foreign Members, elected under

the old Laws, - - - 475,
List of Honorary and Foreign Members, elected under

the new Laws, - 476
List of deceased Members, and qf Members reatgned,from

1828 to 1826, - - 478
PreseNTs received by the Society since 1822, - 479
w & i L

f'

' L -



I. On the Existence of Two New Fluids in the Cavities of Mine-
rals, which are immiscible, and possess remarkable Physical
Properties. By Davip Brewster, LL.D. F.R.S. Lond. &
Sec. R. S. Edin.

(Read March 8. and 17. 1828.)

I~ the year 1818, my attention was accidentally directed to the
subject of water in crystallised bodies, by the explosion of a crys-
tal of Topaz, which I had exposed to a red heat, for the pur-
pose of expelling its colouring matter. This violent disruption
of the specimen, which was shivered into a thousand films, of ex-
treme tenuity, arose from the expansion of the imprisoned fluid,
and induced me to institute a series of experiments, for the pur-
pose of determining the nature of the fluid, the form of the cavi-
ties which contained it, and the arrangement of these cavities in
reference to the crystalline form of the mineral *.

Small portions of fluid had been long ago observed by mine-
ralogists in Topaz, Rock-Crystal, and Fluor-Spar. Mr SivricHT
found them also in Calcareous Spar, Sulphate of Barytes, and Sul-
phate of Lime ; and I detected them in the Emerald, in Beryl,

® An account of these experiments was announced for publication in 1819, in
the 1st Number of the Edinburgh Philosophical Journal; but the desire of ob-
taining more general resulta prevented me from publishing it at that time.

VOL. X. P. I. A



2 Dr BRrEwSTER on the Existence of Two New Fluids

Cymophane, Peridot, Feldspar, and in the following crystals form-
ed by aqueous solution.

Sulphate of Iron. Sulphate of Ammopia and Magnesia.
Sulphate of Zinc. Nitrate of Silver.

Sulphate of Copper. : Nitrate of Strontian.

Sulphate of Nickel. Muriate of Barytes.

Sulphate of Soda. Acetate of Lead.

Sulphate of Magnesia. Oxymuriate of Potash.

Sulphate of Ammonia. Muriate of Barytes.

Sulphate of Magnesia and Iron. Oxalic Acid.

Sulphate of Soda and Magnesia. Tartrate of Potash and Soda.

Sulphate of Alumine and Ammonia. Carbonate of Potash.

Being persuaded, from these results, that water will be found
in every crystal deposited from a solution, I was next desirous of
finding it in crystals formed by heat, or by sublimation ; but in
no case have I been able to discover the slightest trace of its ex-
istence ; and, in the absence of all other information on the sub-
ject, I considered this result as highly favourable to the aqueous
origin of those minerals in which water has been discovered.

Sir HumpaRY DaAvy was, we believe, the first philosopher
who conceived the idea of opening the cavities of crystals, and of
examining chemically the nature of the fluid which they contain,
and of the gas by which it is sometimes accompanied ; and the
experiments which he undertook for this purpose, were con-
ducted with that sagacity and address which characterise all his
labours. Upon opening the cavities in a variety of rock-crystals
of different localities, -and collecting -the fluids in fine capillary
tubes, he discovered, that, in every case, except one, the fluid
was Water nearly pure ;—that, in this single case, it seemed to
be Naphtha ;—that the gas was in two cases 4zote, and was about
65 times more rare than that of the atmosphere ;—that, in one
case, the gas (the nature of which is not mentioned) was compres-
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sed about 10 times more than atmospheric air; and that in the
naphtha cavity there was almost a perfect vacuum *.

Such was the state of the subject, when my attention was
again turned to the examination of these cavities.

In resuming this enquiry, I have been fortunate, not only in
possessing many excellent specimens of my own, but in having
the free use of an interesting collection, belonging to Mr Siv-
riGHT of Meggetland; and though I have employed only the
microscope, and the agency of heat and of light, T have been led
to results of considerable generality and interest. This physical
method of determining the properties of minute quantities of
matter, though often very difficult, and sometimes perplexing in
its manipulations, carries with it a degree of evidence not infe-
rior to that of chemical analysis ; while it possesses the advantage
of examining the substance in its original and unchanged condi-
- tion, and may be applied, in many cases, where the chemist can-
not avail himself of any of the resources of his art.

When the cavities in crystals are very large, which seems to
be the case principally when they contain water, the elegant me-
thod pursued by the distinguished President of the Royal Socie-
ty of London will afford precise results, and may be expected to
add greatly to our knowledge of this mysterious subject. Lea-
ving, therefore, this branch of the enquiry in the skilful hands of
Sir HumpaRY Davy, I have pursued the subject under a more
general form, and have studied the phenomena in their various
relations to the principles and methods of general physics.

® Philosophical Transactions, 1822, p. S67.
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4 Dr BrewsTER on the Existence of Two New Fluids

Secr. L.  On the Existence of a New Fluid in the Cavities of
Minerals.

In examining the cavities of crystallised bodies, I observed
the most striking difference in the phenomena presented by the
fluids which they enclosed. Impressed with the opinion that
the fluid was water, I tried every method of explaining, upon or-
dinary principles, the phenomena which were thus presented to
me, but the results of a more minute examination were incom-
patible with such a supposition, and rendered it necessary to
ascribe them to new fluids, possessing new physical properties.
In order to convey to the Society a correct idea of the methods
of observation, and the train of reasoning by which I was led to
this conclusion, I shall give a detailed account of the pheno-
mena, as exhibited in different minerals.

1. Topazes from New Holland, Scotland, and Brazil.

As the cavities in the New Holland topazes are frequently
arranged in strata parallel or slightly inclined to its most eminent
cleavage, or the one perpendicular to the axis of the prism, they
are peculiarly fitted for carrying on this enquiry. The facility
with which this mineral may be split, allows us to dispense with
the aid of the lapidary, and to study the phenomena through
perfectly flat and highly polished surfaces.

In examining these specimens with the microscope, we ob-
serve the cavities arranged in strata. These cavities are some-
times beautifully crystallised, and sometimes amorphous, some-
times extremely shallow, and at other times deep. They have
often the shape of long canals, with parallel sides and round
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terminations, and at other times their form is not far from that
of a circle.

The cavities now described, are filled with a colourless and
transparent fluid, as shewn at ABCD, Fig, 1. Plate 1., and have
almost always a vacuity V, of a circular form, which moves by an
inclination of the plate to different parts of the cavity. The
depth of the cavity may be easily estimated, by the breadth of
its bounding line ABCD, which, in the flat cavities, is generally
the same as that of the circle V. In very shallow cavities, this
boundary is a narrow line, scarcely visible, and in deep ones it is
broad, with a penumbral termination inwards, arising from the
deviation of the light at the separating surfaces of the fluid and
the topaz, and at that of the fluid and the vacuity.

When the hand is applied to the crystal, the heat of it gra-
dually expands the fluid. The vacuity V consequently dimi-
nishes, and being in a short time reduced to a physical point, it
entirely disappears. When the fluid again cools, by withdraw-
ing the hand, it of course contracts, and quits the sides of the
cavity. The vacuity V reappears, increasing till it resumes its
former magnitude ; and it deserves particular notice, that the
evanescence and reappearance of the vacuity takes place simul-
taneously in many hundred cavities, of the same general form,
which may be seen in the field of view.

In order to obtain an accurate measure of the temperature
at which the vacuity reappears, which is almost the same as that
at which it vanishes, I plunged the topaz in heated water, and
by méans of an accurate thermometer, I obtained the following
results :

.. Temperature at which the
Nature of the Cavdfea. Vacuity rea ed.
1. Topaz from New Holland, with shallow cavities, 74 3° Fabhr.

T4
2. Blue Topaz from Aberdeenshire, with cavities of { ™

different forms, - - gg i
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Nature of the Cavities. To;ﬁr;u:e at which the

8. Colourless Topaz from Brazil, with only one
cavity g'sth of an inch long, #3d of an inch

broad, and ;th of an inch wide, - 7%

4. Topaz from New Holland, with ]arge and
rugged cavities, - 793

5. Topaz from New Holland, wnth a very ﬂat
cavity, 81

A very long and very m'egular amty in the
same crystal, - 821
6. Another colourless Topaz from Braztl - 833§

7. Another colourless Topaz from Brazil with a deep cavity, 83 3

The reappearance of the vacuity at different temperatures in dif-
ferent cavities of the same crystal, admits of an easy explana-
tion. In those which are of the same size and form, and equi-
distant from the cooling surface, the vacuities disappear at the
same time; but in those which are deep, and in those which,
though shallow, are near the cooling surface, the vacuities reap-
pear at a lower temperature. In very shallow cavities, the ad-
hesion of the fluid to the sides of the cavity prevents the va-
cuity from reappearing so soon as it would otherwise do; while
in cavities that have a rough or irregular bottom, they reappear
earlier.

When the cavities are very small and narrow, only one va-
cuity reappears ; but when they are large, several small circular
vacuities make their appearance, and gradually unite into one,
though sometimes they remain permanently separate. When
the cavities are deep, a very remarkable phenomenon accompa-
nies the reappearance of the vacuity. At the instant that the
fluid has acquired the temperature at which it quits the sides of
the cavity, a rapid ebullition takes place, and the transparent ca-
vity is for a moment opaque, with an infinite number of minute
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vacuities, which instantly unite into one vacuity, that gradually
goes on enlarging as the temperature diminishes.

In order to determine the expansion which takes plaoe by a
given increment of temperature, I measured the relative size of
the vacuity, and the cavity at the temperature of 50° and 80°,
the temperature at which the fluid had expanded so as wholly
to fill the cavity. In many cases this could be estimated with
tolerable accuracy, and it may be stated in general, from the esti-
mates and measures taken by myself, and by others, to whom I
shewed the cavities, that the fluid expands fully one-fourtk of its
size, by an increment of 30° of heat.

Hence, since water expands Fzd of its bulk in passing from
41° its state of maximum density, to 212° it will expand ;1;th
of its bulk for 80°% and 115 <+ 4 = 81}; that is, the fluid con-
tained in the cavities is above 80 times more expansible than
water, by an increment of 30° of heat at the temperature of 50°.

This extraordinary result proved beyond a doubt, that the
substance contained in the cavity was a new fluid, differing from
all known fluids in its high expansibility, and resembling in this
respect a gaseous more than a fluid body.

In order to confirm this result, I was desirous of examining
the other physical properties of this remarkable substance. I
could not fail to notice, in the deep cavities especially, the singu-
lar volubility of the fluid, and its slight adherence to the sides of
the cavity, as indicated by the motion of the vacuity V. In
small eavities containing water, the adhesion of the fluid to the
stone is so strong, that the air-bubble moves with extreme diffi-
culty, and even when very large, it often ehanges its place by
starts, or remains stationary at the bottem or in the middle of
the cavity. In the present case, however, the vacuity moved
about with great facility, and in the cavity, ;;th of an inch long,
by ;%5th and +:d of an inch wide and deep, the slightest tap of the
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finger on the microscope caused the air-bubble to tremble and
oscillate in this miscroscopic level. Hence the new fluid is dis-
tinguished by a second physical property, no less remarkable than
the first.

Although I now entertained no doubt of the accuracy of the
conclusion, that the fluid was a new one, yet I conceived it
might be possible to obtain at least an approximate measure
of its refractive power, and thus to put its novelty beyond the
reach of a doubt. In order to do this, it became necessary to
observe the manner in which the total reflexion of the upper
surface of the cavity was modified by the contact of the fluid,
and, if possible, to measure the angle at which total reflexion was
effected, by the separating surface of the fluid and the solid. For
this purpose I took a plate of topaz AB, Fig. 2., with a stratum
of cavities m n, perfectly parallel to the natural surface of the
plate. I then placed upon each surface the rectangular prisms
ABC, ABD, and introduced between them a thin film of oil of
cassia. Rays of light RS, RS were then allowed to fall upon the
stratum of cavities m n, so that the rays reflected from the upper
surface of the cavity could be examined by a microscope whose
object lens is LL. Upon making this arrangement, the stratum
of cavities was seen in the most beautiful manner. The vacuity
V, Fig. 8. of a cavity seen in this way, shone with all the bril-
liancy of total reflexion, the separating surface of the new fluid
ABCD, and the cavity, exhibited a faint grey tint, while the sur-
rounding portions of the solid topaz were comparatively black.
The variations which the vacuity V undergoes by heat are now
finely seen, and at a temperature of 80° it vanishes in a brilliant
speck, leaving the whole of the cavity ABCD of the same uni-
form tint as in Fig. 4. :

The phenomena now described are not so distinctly seen
when the stratum mn is deeply seated beneath the surface of
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the topaz, in consequence of the duplication and overlapping of
the images formed by double refraction.

This inconvenience, however, may be nearly removed, by ma-
king the plate of topaz very thin; or it may be entirely reme-
died, in plates of any size, by causing the incident rays RS RS,
Fig. 2., to pass along one of the resultant axes of the topaz, while
the reflected rays SL SL pass along the other resultant axis.

In order to compare the angle at which total reflexion took
place at the upper surfaces of the fluid and the cavity, with that
which would have taken place had the fluid been water, I placed
a drop of water on part of the lower surface of the plate AB,
and I found that the light reflected at the same angle of inci-
dence, was much more brilliant from the separating surface of
the new fluid and the cavity, than from the separating surface of
the topaz and the water, a result which indicated, in the most
unequivocal manner, that the new fluid had a refractive power
inferior to water, and that it differed in this respect from every
other known fluid. '

Although, in this estimate, I attended carefully to the cir-
cumstance, that, in the one case, the light reflected from the
bottom of the cavity was combined with that reflected from its
surface, and therefore used deep cavities, where the two re-
flexions could to a certain degree be separated ; yet, in order to
remove any doubt that might remain on the subject, I took a
plate of topaz. that contained water, or, to speak more correctly,
a fluid which did not expand by heat, and upon comparing the
reflexions from the cavities, the difference was most palpable.

In one specimen I measured.the difference between the
angles of incidence at which total reflexion took place, at the
separating surface of the new fluid and topaz, and at the separa-
ting surface of water and topaz, and I estimated that the re-
fractive power of the new fluid was below 1.800, that of water
being 1.336.

VOL.X. P. L B
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In one specimen of Amethyst 1 was enabled to determine,
that the angle of total reflexion took place at 51° 26’, and, con-
sequently, that the refractive power of the Fluid, or m, was =
m’ =4 sin 51° 26’ = 1.21066, m’ being taken equal to 1.5484, the
ordinary refractive power of Amethyst.

Many other details might have been added under the present
head, in support of these conclusions; but they are necessarily
reserved for the next section, with which they have a more im-
mediate connection.

2. Cymophane or Chrysoberyl from Brazil.

In several specimens of this mineral I have discovered strata
of cavities, which contain the new flud. One of these is re-
markable for having two strata parallel to one another; one of
which, about }th of an inch square, contains no fewer than 30,000
cavities, filled with the new fluid, which expands and fills the
cavity with the heat of the hand. The cavities are in general
very small ; but I succeeded in determining that the vacuities all
reappear simultaneously, at a temperature of 831°.

8. Quartz-Crystals from Quebec.

In examining the crystals of quartz from Quebec, I have
found that almost every specimen of it contains cavities with the
new fluid.

In one crystal the vacuity reappeared at 76°. Another va-
cuity in the same crystal reappeared at 80°; while another, al-
most in contact with this, required a temperature of 125° to
make the fluid fill the cavity.

In another specimen of the. crystals there are cavities where
the new fluid expands fully. 4d of its bulk, by an additional tem-
perature of 80°; and though they are very shallow, the vacuities
reappear in the form of several smaller vacuities, and exhibit an
appearance as if the fluid were thick and viscid.
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While I was applying a heat not above 170° to some of these
specimens, they frequently leapt from the plate of glass on which
they lay, and at other times threw off, with an explosion, consi-
derable fragments. In one of these experiments, I was fortunate
enough to observe a phenomenon which will be considered a
very remarkable one. When the compound microscope was ad-

justed to a distinct view of a stratum of globules containing the
~ new fluid, but particularly to a vast number of minute specks,
which the microscope had not power to resolve, a heat of about
150° which happened to be applied to the specimen, produced
a sort of crackling noise, which arose from the bursting of the
cavities near the surface. Upon looking into the microscope, I
was astonished to observe a great number of darkish brown glo-
bules rising through the solid quartz, like globules of air in wa-
ter. In examining them more minutely, I observed, as shewn
in Fig. 5., that they took their origin from the minute specks or
cavities, which gradually enlarged and went off in the form of a
globule. This phenomenon lasted fully five minutes, when the
specimen burst into two or three pieces. While examining the
cavities of one of the fragments, I found that several of the large
ones, with flat faces, had beenr emptied of their contents, through
a fissure parallel to their flat faces, and that the faces of the fis-
sure had closed up, so as to transmit a brownish light, while a
bright light was freely transmitted through the polished faces of
the cavities as shewn in Fig. 6 *.

Had only one of the cavities shewn in Fig. 6. existed, the
fluids which it contained might have escaped through a narrow
fissure, not wider than its own breadth; and this narrow fissure

® In a specimen of Topaz which split in the fire, I found that a quantity
of the new fluid had got into a fissure, where it has been permanently detained

without reaching the surface. It exhibits the same brown tint as the globules, at
particular inclinations. -

B2



12 Dr BRrEwSTER on the Existence of Two New Fluids

might, in virtue of the elasticity of the stone, have closed up
completely, so as to transmit the light as freely as if it had never
existed. This process is by no means a hypothetical one. I
have repeatedly formed these fissures in glass, and have some-
times seen them close up in a few minutes, without leaving a
trace of their existence behind. When they are wide, a day, a
week, and sometimes a month was necessary, to effect the re-
union of their sides *.

These circumstances enable us to give a satisfactory expla-
nation of the remarkable phenomenon represented in Fig. 5.
When the expansive force of the imprisoned fluid was sufficient
to make it penetrate the stone, it would probably escape at the
weakest point of the cavity, and pass to the surface through a
narrow channel, which the elasticity of the stone would imme-
diately close up. These fissures would probably lie in the di-
rection of the cleavage, and this seemed to be the path which
the globules took in their oblique ascent, as represented in
Fig. 5. '

4. Amethyst from Siberia.

The greatest quantity of the new fluid which I have yet
seen, exists in a specimen of Amethyst belonging to THoMAs
Arvrav, Esq.  This very interesting specimen is represented in
Fig. 7., where a, b, ¢, d, ¢, represent five cavities parallel to each
other. The largest of these is ¢ of an inch in length, and ;,th
of an inch in breadth; andthe vacuity is about one-fourth part
of the whole cavity. By the heat of the hand the fluid swells,
and fills all the cavities, and when the vacuity has been consi-
derably reduced by heat, it moves from one end of the cavity to
the other, with a degree of volubility truly surprising. By a

* A full account of these experiments will be found in the Philosophical Tran-
sactions for 1816, p. 78. :
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careful experiment, I found that the vacuity disappeared at a
temperature of 834°; and when it was made to reappear by ra-
pid cooling, an ebullition took place, as in the deep cavities of
topaz. :

As the cavities in this specimen were terminated with cry-
stallised summits at a, b, ¢, d, I was enabled to observe a curious
optical phenomenon, which accompanied the expansion of the
fluid. Whenever the vacuity was so much reduced by the ex-
pansion of the fluid, that it could be made to occupy one of the
crystallised summits, and afterwards to vanish, it left behind it,
on that summit, a system of beautiful concentric coloured rings,
which were constantly varying in tint, in diameter, and in num-
ber. These rings had the highest order of colours in their cen-
tre, and continued while the fluid preserved its expanded state ;
but they invariably disappeared when the fluid was allowed to
contract by cold, as if the substance which formed them had as-
sumed a gaseous form, and entered into the vacuity.

Sect. I1. On the coexistence of two Immiscible Fluids, of different
Physical Properties, in the Cavities of Minerals, and accom-
panied with a vacuity.

Although many of the cavities which have been described in
the preceding section, contain only the new fluid, yet in a very
great number, particularly in Topaz, another phenomenon pre-
sents itself, which requires a very minute examination. This
phenomenon, as exhibited in Topaz, is represented in Figures 8,
9, and 10, where V is the vacuity, NNN the new fluid, and
WWW another fluid, which we shall distinguish by the name
of the Second Fluid. This second fluid WW commonly occupies
the angles of triangular cavities, as in Fig. 8, or the terminations
of longitudinal ones. It is always separated from the new fluid
by a curved surface m n, m n, &c. It never expands perceptibly
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with heat, and never mixes with the new fluid NN. By a little
management, the vacuity V may be made to come in contact
with the bounding lines m n, m n, &c.; but it never affects its
curvature, and seldom enters the fluid W.. When the vacuity
V has been made to vanish by heat, these bounding lines remain
exactly the same.

Having at first observed this second fluid only in the angles
of cavities, as in Fig. 8., I experienced considerable difficulty in
establishing its fluidity. The improbability of two fluids exist-
ing in a transparent state, in absolute contact, without mixing
in the slightest degree, induced some of my scientific friends
to refer it to an optical illusion, and to consider the line which
separated it from the new fluid as a septum or partition in the
cavity. The beautiful curvature of the bounding line, and its
perfect similarity to that of two contiguous fluids, rendered
this conjecture untenable. It was next supposed to be a va-
cuity into which the new fluid could not expand itself; but
though this idea explained the curvature of the bounding line,
it was inconsistent with other facts, and especially with the im-
portant one, that the second fluid acted upon light neither like
topaz nor a vacuum, but like water.

These difficulties were gradually overcome by more numerous
observations.

Although the cavities were generally like those in Fig. 8,
where V is the vacuity, NN the new fluid, and WW the sup-
posed second fluid; yet I found several in which the second
fluid filled a great part of the cavity, as in Fig. 9, where NN is
the new fluid, and W the second fluid, or as in Fig. 10.,, where a
vacuity V also appeared within the globule N of the new fluid.

This great enlargement in the quantity of the second fluid,
removed most of the difficulties which had formerly presented
themselves ; but something was still wanting to prove its fluidity.
This desideratum was fortunately obtained in a specimen of to-
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paz belonging to Mr Siveieur. In examining this specimen, I
observed a very remarkable cavity, of the form shewn in Fig. 11,
where A, B and C are three separate portions of the new fluid,
insulated by the interposition of the second fluid DEF. The
first portion A of the new fluid had four vacuities V, X, Y, Z,
while the other two portions B, C, had no vacuity. Having of-
ten succeeded in making the vacuities pass from one branch of a
cavity to another branch, I did not doubt that the vacuities of
the portions B and C had passed over the second fluid into the
portion A. In order to determine this, I took an accurate draw-
ing of all the phenomena at a temperature of 50° as represented
in Fig. 11, and I carefully watched the changes which took place,
by raising the temperature to 83°. The new fluid at A gra-
dually expanded itself, till it filled up all the four cavities V, X,
Y, Z; but as the portions B, C, had no cavities for this purpose,
they could only expand themselves, by pushing back the sup-
posed second fluid DEF. This actually happened. The second
fluid quitted entirely the edge of the cavity at F. The two
portions of new fluid B, C, were immediately united into one ;
and the second fluid having retreated to its new limit m » n’ 0, and
being itself but slightly expansible, like common fluids, its other
limit necessarily advanced to p ¢ . This experiment, which I
have often repeated, and shewn to others, involves one of those
rare combinations of ecircumstances, which Nature sometimes pre-
sents to us, in order to lay open some of the most mysterious of
her operations. Had the portions B, C, of the new fiwid been
accompanied, as is usual, with their vaeuities, the interpesed se-
cond fluid would have remained' immoveable between the two
equal and opposite expansions : but from the accidental circum-
~ stance of these vacuities having passed over into the other branch
A of the cavity, the second fluid is placed in a sort of unstable
equilibrium, and, like the arms of a lever, it yields to every varia-
tion of the power and of the resistance.
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If any additional evidence were wanted on this subject, we
have only to examine the mode in which the two portions of the
new fluid B, C, are united into one by a disunion of the second
fluid at g 4, and again separated by its reunion. Upon the ap-
plication of heat, the summits g, 4, become more acute, and gra-
dually approach to each other, till they suddenly unite, and
force back the surface of the second fluid into the line m n n’ o.
A portion of the second fluid, however, is retained by capillary
attraction, in the angular meeting of the planes, between ¢ and
F, and between d and F, and also a small portion at £, a pheno-
menon which affords an ocular explanation of the immobility of
the second fluid in the terminations and angles of cavities.
When the fluids again cool, the surface » n’ approaches to c 4,
and when 7 is near c, the surface n n’ of the second fluid and
that of the same fluid in ¢ d, suddenly start into union, in virtue
of their mutual attraction, and the portions B and C are again
separated.

By allowing the specimen to rest in particular positions, I
have often driven part of the vacuity V towards X, so as to unite
all the three vacuities X, Y and Z into one; and in like manner
I have caused the vacuities Y, Z and part of X to disappear and
unite with the vacuity V.

In order to examine the refractive power of the second fluid,
I made the arrangement represented in Fig. 2, and found that
the second fluid W always reflected less light than the new fluid,
and consequently that its refractive power approached nearer to
topaz than the new fluid. By the same means I determined,
that the angle at which total reflection took place at the separat-
ing surface from the topaz, was very nearly the same as if the se-
cond fluid were water.

The fortunate circumstance of the cavities B, C, being without
a vacuity, and the consequent mobility of their bounding lines
a b ¢, d ef, enabled me to compare the optical properties of the
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two fluids, by means of transmitted light. The sides of the ca-
vity being inclined to one another, like those of a prism, it is
manifest, that if a b ¢ is the boundary of two fluids of equal re-
fractive power, the image of a luminous object will have the
same deviation, by the refraction of both. As the cavity, how-
ever, is too minute to permit an image to be distinctly seen
through it, it becomes necessary to look with a microscope at
the illumination of the surface of the cavity, and if the two re-
fractive powers are equal, the portion above a b ¢ will be dark,
when the portion below it is dark, and vice versa. 1 found, how-
ever, that the portion of fluid B a b ¢ was often dark, when the
second fluid below a b ¢ was light, and I therefore concluded that
this arose from their unequal refraction. To this conclusion it
may be objected, that the inclination of the refracting faces
might accidentally be different behind B a b ¢, although it is not
likely that the portion possessing this difference of inclination
would be bounded by a curve line a b ¢. I therefore applied heat
to the specimen, and, by expanding the new fluid at B and C,
the bounding lines were made to move from abc, def, to mnn’o,
‘and I remarked, that, during this change of position, the boun-
dary of the two fluids was always the boundary of the unequal
shades produced by unequal refraction.

As the arrangement of the fluids which enabled me to make
these experiments, possesses a peculiar interest, I have carefully
looked for similar cavities, but I have not succeeded in finding
more than a few examples, one of which is represented in
Fig. 12, as it appears at the temperature of 32°. This cavity
consists of two wide portions, separated by a narrow channel
The new fluid occupies the portion between c ¢, d d, and also that
between a @ and b b, these two portions being separated by the
second fluid d d, a . The whole vacuity exists at V. If we now
apply heat, the new fluid at N and N expands, and the bounda-
ries d d, a a and b b, advance towards B. The vacuity V becomes

VOL. X. P. 1. c
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an elliptical bubble, and finally vanishes. When this takes place,
the boundary 6 6 has of course disappeared, and dd and aa
have advanced to d’d’ and &/, and cc is invisible, in conse-
quence of the new fluid having spread over it, as it were, in the
manner described in the folowing section.

Another cavity, consisting of three separate portions, AB,
CDE, FGHK, is shewn in Fig. 18, and is remarkable, in conse-
quence of each of these masses being eonnected with the ad-
jacent one, by a portion of the second fluid, which moves be-
tween them like a ‘piston through the extremely narrow chan-

nels BC, EF. As the portion of new fluid between 2 and ef
~ expands without having an air-bubble, it pushes the portion of
the second fluid B a b through BC into C&’ §’. In like manner,
the second fluid ¢ d EF ¢ d varies its position with the expan-
sion of the fluids on each side of it. When the vacuity V dis-
appears, a portion of the second fluid shews itself in the space
D%k, and it again withdraws itself when the vacuity V touches
the sides of the triangular cavity.

In some cavities where there is a large proportion of the se-
cond fluid, the vacuities sometimes form two-thirds and even
three-fourths of the space occupied by the expansible fluid when
the cavity is full, and yet these vacuities are filled at the usual
temperature of 83°. In these cases, the circular vacuity did not
contract by heat, but extended itself till it disappeared. This
effect admitted of an easy solution, by supposing the surface of
the fluid to rise gradually by expansion ; but I found, by opti-
cal observations, that the vacuity occupied the whole thickness
of the cavity, and that it vanished by extension, when it was
held in a vertical direction. This remarkable fact will be fully
explained in the 5th section. -

-In some specimens, the faces of the cavities are accidentally
inclined to the surfaces, nearly at the angles of total reflection
from the surface of the new fluid, so that all the part of the ca-
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vity which it occupied appears of a brownish-blue colour, while
the part occupied by the seeond fluid is perfectly transparent.
This phenomenon explains, in many cases, the apparent opacity
of the cavities, which become perfectly transparent by inclining
the specimen. When the stratum ef cavities is very much in-
clined, all of them appear like black specks, and hence they have
been generally considered by lapidaries as opaque particles.

Two immiscible fluids, possessing the properties now descri-
bed, exist also in Quartz, Amethyst, and Cymophane, and I have
reason to conclude that the one never occurs without the other,
as I have in almost every case discovered the second fluid in ca-
vities, where the difficulties of observation had at first prevented
me from detecting it.

Sect. III. On the Phenomena of Two Immiseible Fluids without
a Vacuity n the Cavities of Minerals.

The preceding results conduct us gradually to the develop-
ment and explanation of phenomena, which, had they been ob-
served alone, would have occasioned no inconsiderable per-
plexity.

" In the same specimen of topaz, I have noticed the two classes
of cavities which form the subject of the two preceding sections ;
and, along with them, I have likewise found a third class, such
as AB, Fig. 18, which differs in no respect from those of the
first class, shewn in Fig. 1., when examined by the microscope
alone. Their difference, however, becomes very manifest by the
agency of heat and light. .

When heat is applied to these cavities, the mrcu]ar space N,
Fig. 14, in place of diminishing, as it does.in Fig. 1, actually
incredses,. as in Fig. 15, as if the fluid WW had eontracted with

c2
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heat. This perplexing fact induced me to examine the cavity
under the circumstances of total reflexion, and it was then ap-
parent, that N was neither a vacuity nor a space filled with gas,
but a portion of the new fluid floating as it were on the second
fluid WW. :

This phenomenon was analogous to what takes place in
the right hand portion of the cavity in Fig. 11.; but, as there
were here no vacuities into which the expansion of the new
fluid could push the second fluid, the difficulty remained un-
solved.

It may be proper to mention, that the cavities which present
this phenomenon are most frequently connected by a dark line
with other cavities, accompanied with 'vacuities, as shewn at N,
in Fig. 16, and 17. In Fig. 16, by a considerable cold, I have
caused a small vacuity to appear at V ; but it sometimes remains,
and sometimes disappears.

As there are cavities, however, such as that in Fig. 14., where
no connection can be traced with other cavities, and where the
fluid N seems to expand, and WW to contract, it is necessary to
seek for some explanation of this singular anomaly. That the
expansions and contractions are here only apparent, cannot, we
think, be doubted. Let AB, therefore, Plate II. Fig. 18. be a
section of the cavity in Fig. 14., where the new fluid NN floats
as it were on the other. When NN is heated, the effect of the
heat will tend to diminish the cohesive force of the fluid WW,
and to make the fluid WW spread itself into a thinner film, as
shewn in Fig. 19, so that it seems to occupy a greater space, as
shewn in Fig. 15.

In support of this explanation, I may adduce the case of other
cavities in topaz, such as those shewn in Figs. 20. and 21., where
the globule N of the new fluid never expands with heat,—an
effect which is probably owing to its occupying the whole thick-
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ness of the cavity, and not a portion of that thickness, as in
Fig. 18 *.

With the view of confirming this explanation, I took a cavity
AB, Fig. 22, in which the new fluid N occupied the whole or
one side of the cavity, and the second fluid W the whole of the
other side. Having made the vacuity vanish, and increased the
heat to about 200° the effect of this was to expand N, and make
the boundary @b move very slowly towards A; but in a short
time, a portion of the fluid W, which had thus been pressed out
along the bottom of the cavity, made its appearance at the end
B, and gradually increased in quantity as a b moved towards A.
The new fluid then occupied the space between the dotted lines
cd and ef, which contained a greater area than the space be-
tween a b and B. The portion ¢fB of the second fluid remained
for two hours in the position shewn in the figure; but being
connected below N with the other portion cd A, it was drawn
over to the other side, and occupied its original position, as
shewn by A ab.

In one of the Quebec crystals of Quartz, where the cavities
are filled with a slightly yellowish fluid, I observed a very deep
cavity, such as that shewn in Fig. 23., where the globule N ex-
panded very considerably to the width of n» by a considerable
heat. I sought in vain for a vacuity, which, however, might
have been concealed in a cavity of such a depth, and of such ir-
regularity of surface ; but, upon plunging the crystal in hot wa-
ter, and applying the microscope, I observed two very minute
globules, either of vacuity or something else, floating within N,
which gradually diminished and disappeared. During another

* In Figs. 20. and 21. there are small squares, such as S, S, within the cavities,
which seem to be filled up with crystallized matter. These squares being sometimes
united only by contact with the surface of the cavity, exhibit very brilliantly the
colours of thin plates.
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experiment with this crystal, one of the cavities burst, with a
heat not above 150° and the fracture round the cavity was co-
vered with specks of an inspissated fluid *.

The formation of cavities with two fluids, and without any
vacuity, admits of an easy explanation, when they are connected
with other cavities, as in Figs. 15. 16,, as there can be no doubt,
from the phenomena already described, that part of the fluid W
has passed through the narrow channel which connects the cavi-
ties. When the cavities, however, are entirely insulated, the ex-
planation is more difficult.

Sect. IV. On the Changes which these Fluids have undergone in
partacular C1yatals

In the absence of all information respecting the nature and
constitution of these fluids, it becomes interesting to ascertain,
whether time, or accidental causes, have produced any per-
ceptible changes in their physical properties With this view, I
have examined an immense variety of specimens, and have been
led to results of considerable interest.

In some specimens of topaz containing the two fluids, I have
observed several cavities in which the new fluid N is quite
opaque, as at a, Fig. 24,, and others in which it has the appear-
ance shewn at b.

There are some cavities, such as that shewn at ¢, where
the fluid seems to have left a crust, lining the interior of it,
and there are others where a sort of black farinaeeous matter
appears, both within and around the cavities, that appear to
have been burst by some accidental cause.

® This crystal is the one referred to in page 11.
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- The most unequivocal proofs, however, of a change in the
fluid, are obtained from various topazes, where the induration of
the fluid is perfectly obvious to the eye. It resembles a resinous
substance, and has a sort of cellular structure, like that shewn
at d, Fig. 24., where the vacnity retains its circular form. No
change whatever is produced upon these appearances by heat.
In the figure at ¢, the fluid N, with its vacuity V, still exists,
and the latter vanishing with heat; but the mduratlorn is dis-
tinctly seen at the lower end of the cavity.

In . otber specimens the same cellular structure appears, but
the vacuity has lost, in different degrees, its circular form, as
shewn at f.

Similar phenomena occur in cymophane and fekpar, in the
last of which the induration of the fluid is most distinct.

Sect. V. On the Vaporisation and Decomposition of the New
Fluid at low Temperatures, when enclosed in the Cavities of
Minerals.

Let ABCD, Plate IL. Fig. 80. be the summit of a crystallised
cavity in topaz, and let the length . of the cavity be in a vertical
direction, so that SS is the second fluid, NN the new fluid,
bounded by a circular line a b ¢ g, and V the vacuity in the new
fluid, bounded by the circle. ef gh. . Let the face ABCD be
placed under a compound microseope, so that the rays of a lumi-
nous body incident upon it, may be reflected at an angle léss than
that of total reflexion. When the observer naw looks through
the, microscope, the temperature of the room being 50° he will
see the second fluid SS shining with a very fegble reflected light,
the new fluid NN with a light perceptibly brighter, and the va-
cuity VV with a light of considerable brilliancy. . The boundaries
abed, efgh, are marked by a well defined outline, and also by
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concentric coloured rings of thin plates, produced by the extreme
thinness of each of the fluids at the edges.

If we now raise the temperature of the room gradually to
58° we shall observe a brown spot appear in the centre of the
vacuity V. This spot marks the visible commencement of eva-
poration from the new fluid below, and arises from the attenuated
vapour which attaches itself to the roof of the cavity. As the
heat increases, the brown spot enlarges, and becomes very dark.
It is then succeeded by white, and one or more rings rise in the
centre of the vacuity. The vapour then seems to form a drop,
and all the rings disappear, by retiring to the centre, but only to
reappear with new lustre. During the application of heat, the
circle efgh is in a state of constant contraction and dilatation,
like the pupil of the eye when exposed to light, being always
greatest when the rings disappear, and contracting its dimensions
when they are again formed.

When the vaporisation is so feeble as to shew itself only by
a single ring of one or two tints of the second order, they may
be made to disappear instantly by the slight degree of heat
produced by a single breath upon the crystal ; aud the same ef-
fect is produced by the approximation of a heated body. When
the heat reaches the fluid, however, it makes it throw off fresh
vapour, and the rings again appear.

If we put a drop of ether upon the crystal when the rings
are in a state of rapid play, the cold occasioned by its evapora-
tion immediately causes them to disappear, till the temperature
again rises.

When the temperature is perfectly uniform, the rings remain
stationary, and it is interesting to observe the first ring produced
by the vapour swelling out to meet the first ring at the margin
of the fluid, and sometimes coming so near it, that the darkest
parts of both form a broad black band.
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As the heat increases, the vacuity V advances to the summit
AB, and disappears at 79}° exhibiting several curious pheno-
mena, which we have not room to describe. One of these, how-
ever, is so singular that it deserves to be particularly noticed.
After V has disappeared entirely, a brown spot comes from the
summit AB, and takes its station in the centre of the ring of the
new fluid abcd. This brown tint sometimes rises to higher or-
ders of colours; but disappears by the application of heat. That
the coloured rings formed within VV are vapour, and not a film
of the fluid itself, may be inferred from its never mixing with
the fluid with which it is in immediate contact. It might, how-
ever, be a fluid substance, arising either from the decomposition
of the fluid itself, or from the condensation of gaseous matter
within the vacuity ; though this is not very probable, from its
constant disappearance when it has accumulated to a certain de-
gree, and its constant reproduction while the temperature re-
mains the same.

These views respecting the vaporisation of the expansible
fluid, have been fully confirmed by the discovery of the cavities
already noticed, in which the expansible fluid occupies only one-
third or one-fourth of the cavity. Cavities of this kind are repre-
sented in Fig. 26., where AB is the cavity, V the vacuity in the
expansible fluid m nop, and A m n, B p o the second fluid. When
heat is applied to this cavity, the vacuity V does not contract, as
in ordinary cases, but expands, till its circumference coincides
with the boundary mnop. This unexpected effect might have
arisen from the expansible fluid occupying the lower part of the
cavity below V, as in the section, Fig. 27. In this case cefd
might have been the vacuity, and the surface of the fluid ef
might have risen by heat, and gradually filled the vacuity V, while
its boundary cd retired to m and n as the surface ¢f ascended.
In order to determine if this supposition was true, I placed AB

VOL.X. P. I D
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vertically between two rectangular prisms of glass; and having
examined in succession the light reflected from the surfhces mp
and no, I found that it had suffered total reflexion, both from
the side cd and the side gk of the vacuity, and consequently
that the vacuity opcupied the whole thickness of the cavity.
After the heat was applied, the sides cd and g 4 continued equal-
ly luminous, and when cg and d% had retreated to mn and po,
as shewn in Fig. 28, it became quite manifest, that the space
mn op was not filled with the expanded fuid, but with the fluid
in the state of vapour. The coloured rings at first appeared both
on the faces cd and g A, and when the whole was converted into
vapour they disappeared, and the light reflected from both the
surfaces m p, n o, which was now uniform, was not that of total
reflexion, nor yet that of the expanded fluid, but of an interme-
diate intensity, corresponding to that of a dense vapour, with a
refractive power much lower than 1.21066.

There is another set of phenomena of exquisite beauty to an
optical observer, which seem to arise either .from the decompo-
sition of -the fluid, or the oondensauon of gaseous matter in t.he
vacuity.

When heat is apphed to the cauty, the new ﬂtud has its sur-
face in a state of constant agitation, resembling in the elosest
manner a surflice into which a fluid is' discharging itself by drops.
When the vaeuity is just filled up, one or more- drops quit ‘the
point where the vacuity disappeared, and pass along the surface
of the cavity, like a drop of oil adhering to it in close con-
tact, and never mixing with the fluid. " Each of these drops be-
gins in e short time to spzead arcuhrly, and to- exhibit within
its dise an immense ‘number "of: closé coloirred- - rings: By slow
cooling the drops become thinner, hnd the rings less numérous,
and more ¢ompletely displayed, till' théy entively disappear at-a
particular temperature. Whenﬂle cooling is e%cted qmckly, the

/"“'\}
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matter which composes the thin plate that exhibits the rings,
discharges itself rapidly in gaseous bubbles.

When the drops quit the point where the vacuity vamshes,
and pass over one of the summits of the cavity, they often leave
an irregular streak, which also gives the colours of thin plates ;
and sometimes the circular expansion of the drops extends with-
in the circular vacuity, and thus displays two imtersecting sys-
tems of coloured rings, which proves, in the most incontrover-
tible manner, that the vapour within the vacuity will not mix
with the fluid which composes the drops. The drops now de-
scribed often quit the vacuity before it is filled up by the ex-
pansion of the fluid, and one of them will sometimes remain on
the margin of the vacuity, which can be easily seen through it. -

Sect. VI. On the Phenomena of the two New Fluids when taken
out of the Cavities.

From the extreme minuteness of the cavities in topaz, my
first attempts to extract the fluid were not attended with much
success ; but:I at last fell upon a method by which I have open-
ed more than a hundred cavities. .

When the most expansible of the new ﬂmds ﬁrst runs from
the cavity upon the surface of the topas, it neither remains still,
like the fixed oils, nor disappears, like evaporable fluids. Under
the influence, no doubt, of heat and moisture, it is in a state of
constant motion, now spreading itself in a thin plate over a large
surface, and. now contracting itself into a deeper and much less
extended drop*. These contractions and extensions are mark-

® A round hemispherical drop often stretches itself into a plane of more than
twelve times its original area.
: D2
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ed by a very beautiful optical phenomenon. When the fluid has
extended itself into a thin plate, it ceases to reflect light, like
the most attenuated part of the soap-bubble, and when it is again
accumulated into a thicker drop, it is covered with all the co-
loured rings of thin plates. When one of the drops of fluid is
very minute and perfectly circular, it resembles, in the most ac-
curate manner, the small drops which pass from the vacuity, and
which have been described in the preceding section.

After performing these motions, which sometimes last for ten
or twelve minutes, the fluid suddenly disappears, and leaves be-
hind it a residue of minute and separate particles, which are
opaque by reflected, but transparent by transmitted light.
Upon examining this residue with a single microscope held
in the hand, I was surprised to see it again start into a
fluid state, and to extend and contract itself as before. This
was owing to the moisture of the hand; and I can at any time
- revive the indurated substance, by the approach of a moist body.
A portion of the fluid, which I took out of a cavity twenty days
ago, is still capable of being restored to a fluid state by mois-
ture. This portion was shewn to an eminent naturalist, the
Reverend Dr FLemiNG of Flisk, who remarked, that, had he ob-
served it accidentally, he would have ascribed its apparent vi-
tality to the movements of some of the animals of the genus
Planaria. .

After the cavity has remained open for one or two days, the
second fluid comes out of it, and hardens very speedily into a
yellowish resinous-looking substance, which is perfectly transpa-
rent. This substance absorbs moisture, but with less avidity
than the other. It is not volatilized by heat. It is not soluble
in water or alcohol; but it is rapidly dissolved with efferves-
cence by the sulphuric acid. The nitric and muriatic acids also

dissolve it. :
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The residue of the first fluid is volatilized by heat ; and it
is also dissolved, but without effervescence, by the sulphuric, the
nitric, and the muriatic acids. After standing some time, both
these substances acquire a brilliant lustre, as if some metallic
body entered into their composition *.

Sect. VII. On the Existence of Moveable Crystals in a Fluid
Cavity of Quartz.

Although particles of opaque solid matter have been observed
in the cavities of crystals containing fluid, as will be described
in the next section, yet, so far as I can find, no crystallized
body, and, indeed, no matter capable of crystallization, has ever
been discovered in them. The quantities of salineé impregna-
tion, indicated by a scarcely perceptible cloudiness in solutions
of silver and muriate of barytes, were so minute in Sir HuMpaRrY
Davy’s experiments, that he considered the water as nearly pure.
I was, therefore, in no small degree surprised, when I discover-
ed, in a cavity of a quartz crystal from Quebec, from the cabinet
of Mr ALLaN, not only insulated crystals, but a tolerably large
group, which were moveable through the fluid upon turning the
specimen . The crystal was perfectly sound round the cavity,

* In opened specimens, which had stood more than a month exposed to the air,
I observed small green spheres resting on the surface. They were soft and semi-
transparent, like green wax, and varied from 4;th to ;},th of an inch in dia-
meter. They were not acted upon by any of the above mentioned acids, and were
therefore a distinct substance from that of the two new fluids. They occurred in no
fewer than 25 out of 40 crystals, three being sometimes found in one specimen ;
and there can be no doubt that they consisted of fluid matter which had oozed out
of the crevices of the mineral.

+ There were also numerous opaque particles in the cavity, which descended
slowly in the fluid.
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which had a sort of triangular form, one of the sides of the tri-
angle being about one-tenth of an inch long. The fluid was
quite transparent ; and, as the air-bubble was not perceptibly di-
minished by heat, there is every reason to think that the fluid is
water. The crystals were transparent to a considerable degree,
and had a white milky tint, when seen by reflected light.

In considering the circumstan-es of this singular phenome-
non, we are led to suppose, that the included crystals had been
dissolved in the fluid at the time of its being shut up in
the quartz, and had afterwards been deposited from the solution.
The ingenious supposition of Sir Humpary Davy, that a liquid
hydrate of silica may exist at high temperatures, and may con-
tain small quantities of atmospheric air, will no doubt explain
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