IX. Remarks on ¢ MINERAL from GREENLAND, supposed

to be CrysTaLrisEp GaporLiNIiTE. By THoMAS
Arvaxn, Esq. F.R.S. Eb.

[Read 21st November 1808],

MONG a parcel of minerals which I procured laft {pring,
there are {pecimens of two very rare foflils ; one of them,
the Cryolite, the other I believe a variety of the Gadolinite.
The former, is accurately defcribed in the different mineralo-
gical works, and I have little to add to the information con-
tained in them. But the Gadolinite appears to be very imper-
fectly known, and has never yet been defcribed as a crystallifed
fofiil.

TuE minerals in queftion were found on board a Danifth
prize, captured on her paflage from Iceland to Copenhagen, and
were fold with the reft of her cargo at Leith. On examination,
I was furprifed to find they correfponded fo little with the fof-
fils which are ufually brought from that ifland, and confe-
quently endeavoured to trace from the thip’s papers, any parti-
culars that might lead to the knowledge of their geographic
origin. All 1 could learn was, that they were {er . from Davis’
Straits by a Miffionary. '

I consiDER this limited information, however, {ufficient to
fix on the coaft of Greenland as the place from whence they

had
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had been brought ; the only Cryolite known in Europe having
been fent by a Miilionary from Greenland to Copenhagen.

Tue Gadolinite, from its extreme {carcity, is a mineral
to be found in very few cabinets; and when this colleGtion
fell into my hands, was one of thofe I knew only by de-
fcription. T was led to fufpect that fome of the minerals
in this parcel belonged to that fpecies, by obferving, im-
bedded in a piece of granite, fome {mall fhapelefs mafles,
whofe external charaters appeared to correfpond entirely with
thofe afligrned to the gadolinite ; but on reference to the mi-
neralogical works which treat of this ftone, I found more diffi-
culty than could have been fuppofed in afcertaining whether
they did fo or not. The inveftigation, however, furnithed a
ftrong proot of the fuperiority of chemical teft over external
character ; for although the fhape, luftre, fracture, and geogno-
ftic relations, left me {carcely any room to doubt, yet on apply-
ing the blow-pipe and acids, it was quite evident, that the ftone
I firft tried could not be gadolinite. I examined with great care
the reft of the parcel, and picked out {everal, which, though very
different, refembled in various refpects the one that originally at-
tracted attention; and with a view to fatisfy myfelf, I fent
duplicates to a friend in London, from whom I learnt, that
one of thofe which I fuppofed to be gadolinite was certain-
ly that mineral. Notwithftanding the very refpectable autho-
rity I had obtained, to which I was inclined to pay the utmoft
deference, it was not till after minute and repeated inveftiga-
tions that I found myfelf difpofed to fubmit to it; the phyfical
characters of the fpecimen in queftion differed fo very widely
from thofe I was taught to expeét.

It is more than twenty years fince the gadolinite was firft
obferved by M. ARRHENTIUS, in an old quarry at Roflagie, near
Ytterby in Sweden. It was defcribed by Mr Gever, and by
him confidered as a black zeolite.

In
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" In 1794, M. Ganorin analyfed it, and found that it con-
tained 38 fer cent. of an unknown earth, whofe properties
approached to alumine in fome relpects, and to calcare-
cus eartih in others; but that it effentially differed from both,
as well as froin every other known earth.

In 1797 M. ExXEBERG repeated the analyfis of M. Gano-
Lin, and obtained 474 per cent. of the new earth. This in-
creafe of quantity he attributed to the greater purity of the
{pecimens he fubmit-ed to experiment, and in confequence of
having confirmed the difcovery of Gapovrin, he called the
ftone after him, and gave the name of Yttria to the earth.

ANALYSES by VAuQuEL ~ and, KLaproTH have fince ap-
peared. The quantity of yttria obferved by the former
amounted only to 35 per ceni.; but the latter ftates 5¢3 per
cent. '

TuEe {mall portions of this mineral, which, from its rarity,
it is n;atural to. conclude were at the difpofal of thefe celebrated
chemifts, may in fome meafure account for the diverfity of
their refults ; but it is likewife by no means impofiible, that the
mineral itfelt may have varied in the proportions of its chemi-
cal ingredients.

TrE ditference which we find in the mineralogical- defcrip-
tions of this foifil hitherto only found in one fpot, is much
more dithcult to account for. If the information I have other-
wife obtained be correct, of which I have not the flighteft
doubt, we cannot help attributing a certain degree of carelefl~
nefs to {ome of the authors, particularly the French writers,
who have {uch opportunities at command ¥, of inveftigating
cvery point relative to natural hiftory. The great veneration -

Vou. VL. P.1I. Xx they

* Lucas notes the Gadolinite as one of the minerals in the collefion at the
Fardin de Plantes.
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they entertain for the talents and accuracy of the celebrated
Haiiy, may induce them to think his obfervations require no
concurring teftimony ; and, on the other hand, the pupils of
the German School, confider no mineral deferving a place in
their {yftem, till it has been examined and clafled by their illu-
ftrious mafter, whofe authority will be handed down by them
with equal refpect to pofterity. :

IT is unneceflary to occupy the time of the Society, in gi-
ving a comparative view of the different defcriptions of the
Gadolinite. I {fhall only notice a few prominent features.

IT is defcribed by every one of the authors, as poflefling a
fpecific gravity of upwards of 4, and as acting powerfully upon
the magnet. This laft character is noticed by Profeffor Jame-
soN, in the firt account he gives of the gadolinite ; but in the
fecond it is omiitted, along with {ome others. KraproTH takes
no notice of its magnetic power, but ftates the fpecific gravity
at 4.237.

TuE French writers defcribe the colour as black and reddith
black. The German as raven or greenifh black. Thefe varia-
tions, with feveral athers which may be obferved on referring
to the different authors, thew that {fome incorre&nefs muft ex-
ift. But the moft remarkable of all is, that the gadolinite, if
ever magnetic, is not always {o; for the fpecimens in the poffef-
fion of the CouNT DE BouRNON are not, nor, as he informs me,
are any that he has ever feen. It is therefore reafonable to
conclude, that magnetifm in the gadolinite may depend on
accidental caufes.

Tue following is the defcription of the foflil, which I fup-
pole to be that fubftance in a cryflallifed ftate; although no-
thing thort of analyfis can afford indifputable teftimony of the
identity of any mineral fo little known,

SPECIFIC
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SrECIFIC GRAVITY, 3.4802. The fpecimen weighed 1136.39
grains. Its furface is a little decompofed, and it has alio
fome minute particles of felfpar intermixed with it; both
of which would affe& the refult in fome degree ; but nei-
ther were of fuch amount as to do {o in any confiderable
degree. (

HarpnEgss: fufficient to refift fteel, and fcratch glafs, but
not quartz.

LusTRE : {hining, approaching to refinous.

FrRACTURE : uneven, verging to flat conchoidal.

Corour : pitch black, which I confider velvet black with a
fhade of brown; when pounded, of a greenith grey co-
lour.

Figure: it occurs cryftallifed. The fimpleft figure, and
perhaps the primitive form, is a rhomboidal pritm, whofe
planes meet under angles of 120° and 60°. In fome
of the f{pecimens, the acute angle is replaced by one
face, in others by two, thereby forming fix and eight
fided prifms. All the fpecimens I pofleis are only frag-
ments of cryftals none of which retain any part-of a ter-
mination. They occur imbedded ia fel{par, probably gra-
nite.

CuemicarL CHARACTERS: before the blow-pipe froths up,
and melts, but only partially, leaving a brown fcoria ; with
borax it melts into a black glafs. When pounded, and
heated in diluted nitric acid, it tinges the liquid of a ftraw
colour ; and, fome time after cooling, gelatinates.

TrE principal diftinguithing chara@er of the gadolinite, is
its forming a jelly with acid, a charadter belonging to few
other minerals. The Mezotype Lazulite, Apophilite, AEdelite,
and Oxide of Zinc, fo far as I know, alone poflefs the fame qua-
lity ; and it cannot eafily be miftaken for any of them.

Xx 2 Ir
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IT has not the fmalleft attraction for the magnet; it does
not decrepitate and difperfe when expofed to the blow-pipe ; it
is not in any fhape tranfparent.

Tne Swediih foflil occurs in roundith amorphous mafles, im-
bedded and diffeminated in a granitic rock, having the external
{urfaces covered with a flight whitifh coating, perhaps from
the attuchment of micaceous particles. 'l here is no fuch ap-
pearance on the furface of the cryftallifed gadolinirte.

TrE fituation which this mineral fhould hold in the {yftem
has been a matter of difliculty among mineralogifts. Haiiy has
placed it in the clafs of Earthy Foflils, immediately after his
Anatafe and Dioptafe,~—rather an unfortunate fitnation, both
thefe having been recognifed as ores of known metals, titanium
and copper, fince the publication of his admirable treatife.

WERNER, on account of its weight, has clafled it among
the metals ; and from its natural alliances, and chemical com-
pofition, has given it a place among the irons *.  If weight en-
titled it to be claflfed among the metals, feveral other minerals
have an equal claim to the fame fituation.  Of its natural alli-
ances we know very little, farther than that the Swedifh di-
firi& where it 1s found abounds in iron; and as to its chemi-
cal compofition, if 17} per ceat. of iron be {ufhcient to counter-
balance 59iths of a new earth, it would be right to arrange it
accordingly. = The analyfes of fo many chemifts of known ce-
lebrity, are certainly fufficient to juftify the conftitution of a
new {pecies for its reception. WERNER, however, may feel
himfelf licenfed in this arrangement, as he does not confider it
neceffary that a mineral compound fhall preferve the charac-
ters of its components ; but that any of the components may
give to the compofition characters fufliciently marked, to de-
termine its relations. It is upon this diftinction that he founds
the difference between the predominant and characteriftic prin-
ciples t.

THE
* JAMESON, vol, il p. €13.
4+ BrocHANT, vol. i. p. 44,
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TuEe arrangement of BRONGNIART appears much more ju-
dicious; he has placed it at the commencement of the Earthy
Minerals, and afligns as a reaflon, that it is unique in its com-
pofition ; and if placed in any other fituation, it would interrupt
the feries, either in refpect to its compofition or external cha-
racters.

Or the Cryolite I have very little to obferve, in addition to the
defcriptions given in the different mineralogical works. The
{pecific gravity I found to be 2.961; Haiiy ftates it at 2.949.
Among the various mafles I examined, there was no trace of
cryftallization, farther than the cleavage, which is threefold,
and nearly at right angles. The mafles broke in two dircc-
tions, (which may be fuppofed the fides of the prifm), with
great facility, leaving a very fimooth furface ; but the tranfverfe
cleavage was more difficult, and by no means {o fmooth. Se-
veral of the fpecimens being mixed with galena, pyrites, and
cryftals of fparry iron-ore, it would appear that the cryolite is
a vein-ftone ; but I was not {o fortunate as to find any of it at-
tached to a rock fpecimen, fo as to throw light on its geo-
gnoftic relations.






