
146 Oraton and  &hUer-Purpurite, a slew Mineral. 

ART. XIX.-t 'wpdte, a new dlinerd;" by L. C. GRATON 
and W. T. SCHALLER. 

172 troduct ion. 

IN the central rtion of the Carolinas there occurs a belt of 
metamorphic roc f' s penetrated by narrow dikes of pegmatite, 
many of which contain lithium minerals. There can be little 
question but that tlie dikes of pegmatite represent the final 
product of a parent magma wh~ch lias crystallized as granite 
and appears almost continuously along the extent of this belt. 

Attention was first directed to these pegmatite8 by the 
discovery of cassiterite in them. In tlie autumn of 1904, one 
of the WI-item made an examination of tliese tin de osits for Y the U. S. Geological Survey. During the course of t ]is study, 
Mr. J. L. Daniels, superintendent of the Faires tin mine at 
K i n p  Mountain, Gaston County, N. C., called attention to a 

ur lish material enconntered within a few feet of the surface L tee workings of that mine. Thanks are due to Mr. Daniels, 
who kindly p up plied much of the material obtained. Prelimi- 
~iary examination failed to identify tlie material with any 
known mineral, although its properties seemed to be those of 
a definite crystalline compound. Chemical analysia shows that 
the material is a new mineral, being a hydrous manganic ferric 
phosphate-the only manganic phos~liate known. 

The most striking feature of thls ~nineral is its purple or 
dark reddish color, and for this reason it has been named 
purpurite, from the Latin purpwra, purple or dark red. 

Slnce the discovery of this mineral in North Carolina, the 
same mineral has been noticed on some specimens from San 
Diego County, California, These had been coltected by one of 
the writers, and through the courtesy of Mr. F. M. Sickler, of 
Pala, several more specimens from this 1ocalit.y have been 
ol)tained. They are from one of tlie lithium-bearing pegma- 
tite dikea on Hiriart Hill, Pala, San Diego County. The 
niirleral occurs with triphylite, and possesses the same purple 
color as the North Carolina specimens. Under the microscope, 
the appearance and roperties of the mineral from the two 
Imalities are idcuticay. Tl~elo is, lio\verer, not enough of the 
California rnaterial for clie~nical exs~nination. 

Occurre~kce and Phyrricnl Prope~*tien ; by L. C. GRATON. 
Tlle mineral pnrpurite is found in sri~all irregular masses in 

the tin-bearing pe rnatite dikes, and in the near-by schist at 
the Faires mine. I n most cases it occurs it1 narrow lenses or 
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veinlets, and appears to have been de osit.ed from solution in 
cavities. Occas~onally, however, it is l' ound in the midst of the 

matite as if it were an original mineral. 
?he question of the origin of purpurite is one of intereat. 
Pegmat~te dikes believed to be closely related to the tin-bear- 
ing dikes carry the rare-earth pllosphate, monazite. Among 
the primary minerals of the tin-bearing egmatitea are cassi- 
terite, tourmaline, apatite, spodumene, lepi f olite, and a yellowish 
brown, iithia-bearing phosphate which is doubtless lithiopliilite. 
The last two minerals have been found only in small quantities. 
Partially decomposed specimens of this pegmatite frequently 
show much man.pnese dioxide as thin mammillary coating on 
the other minerals. Ilmenite is often included in crystals of 
cassiterite. I t  is evident, therefore, that theelements manganese 
and iron (as monoxides), lithium, and phosphorus (as phosphate) 
were primary components of the pe a t ~ t e  magma. 

The mineral resunled to be lithiopgite is always surrounded 
by a coating otblack, secondary material. In  one case, a nar- ~ 

row zone of purpurite was found between the lithiophilite and 
the black mlneral. I t  is believed that tliis single occurrence 
furnishes the explanation of the origin of purpurite. A lithia- 
man noueferrous phosphate, robably lithio hilite, wss 
attac k ed by oxidizing solutions. Bhe lithia was a I most wholly 
carried away, while of the remaining elements, iron and man- 
ganese were oxidized to the state of sesquioxides and were 
recrystallized with the phosplioric acid and water to form 
purpurite. The trace of lith~um which tliis mineral contains 
is a remnant of that from the lithiophilite. In sonie cases the 
recrystallization took place without transportation of the 
materials, forming pseudomorphous replacements, but in 

de ited. 
R"" - era1 the materials were carried in solution to cavities and t ere 

Erpur i t e  is probably orthorhombic, but no specimens have 
been found which show crystal outline. A cleavage which is 
probably pinacoidal is of rather perfect development, but the 
cleavage surfaces are often curved as if the orientation of 
adjoining grains were not exactly tile same. A second cleav- 

e, presumably at right angles, is considerably less distinct. 
R e  mineral has an uneven fracture and is rather brittle. I t  
is scratched without difficulty by the knife, brlt 011 the other 
hand just scratches fluorite, and hence has a hardness of 4-4.5. 
Mr. Schaller detertnined the specific gravity as approximately 
3.15. In color the mincral is a ricli deep red or reddish pur- 
ple, son~etimes with a slight bronzy iridescence, and not 
uncomtnonly darker on the cleavage planes. The powder and 
the streak have a decided purple or deep rose color. The 
mineral has a peculiar satiny luster or sheen, more noticeable 
on fracture surfaces than on cleavage planes. 
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Although transparent in very thin pieces, the ordinary thin 
section allows the psssage of very little liglit tlirougli urpurite. 
The colors in transmitted light are very beautiful. $ leochro- 
ism is noticeable. Parallel to tlie cleavage the color is a deep 
scarlet, inclining to rose-red, while across the cleavage the 
absorption is greater and the color becomes a 1)eantiful purple. 
This absor tion, it will be noticed, is ~irnilar to that of tourma- 
line and a I' ew other minerals, in which the greatest absorption 
is at right angles tu the direction of cleavage or elongation. 
Extinction is gerierally parallel ; an inclinatiori up to three or 
four degrees, whic11 has been observed in a few ~nstancea, has 

robably been due to tlie orientation of tlie sections examined. 
f t  may be, howerer, tliat the mineral is monoclinic, with a 
very small extinction angle. Sections which were transparelit 
were not of sufficient size to give an interference figure. 1L'o 
sections sllowi~ig tile intersecting cleavages mere seen, and in 
all the sections examined tlie traces of the cleavages are parallel 
to the direction of greater elasticity of the section; so if the 
mineral is biaxial, the intersection of the cleavages is parallel 
to a. Tliis is also the direction of least absorption. The 
refractive index is sornemhat greater than tliat of Canada bal- 
sam and robably lies between 1-60 and 1-65. The difference 
of tlie inlices or the double refraction is liigli, and although it 
could not be messured at all accurately, is robably not n~ucll P below -060. One effect of this higli doub e refraction on the 
very thin sections examined is that under crossed nicols the 
mineral appears to transmit as much and as brilliant light aa 
witliout polarization. The red interference colors are verj  
striking. 

The pur le mineral ia alwa s covered or surroulided by a f f greater or ess thickness of a b ack or brownish black material 
of pitcliy lnster and uneven or sub-conclioidal fracture. This 
material, which is soluble in hydrochloric acid, lias been found 
by Mr. Schaller to contain iron, manganese, phosplioric acid, 
and water. Under a lens tlie black material cnn be seen to 
encroacli upon the purpurite, eating in along the cleavage 
planes and gradually replacing the purple mineral. I t  is 
undoubtedly a deco~riposition product of purpnrite and is cer- 
tainly the san~e as that wliicli snl-rounds the supposed lithioplii- 
lite. Vieired wit11 the aid of the niicro~cope it appears to be 
a definite mineral, having an i~i~perfect cleavag?, and a brown- 
is11 yellow color in transniitted liglit. Extinct~on is nearly or 
uite parallel to the cleavage, and tlie trace of the cleavage is 

%e direction of least refractive i d e s  of the scotions examined. 
Pleochroisln is distinct and, as ill the case wit11 purpurite, 
absorption is greatest across the cleavage. The index of refrac- 
tion is greater than that of Canada balsao~, and the double refrac- 
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tion is probably ratlier high. I t  is hoped that sufficient of this 
material for analysis will soon be obtained. 

Tlie occurrence of purpurite in material collected from 
California by Mr. Schaller thro\vs additional light on the 
origin and association of this mineral. I t  occurs with a black 
material which appears to be identical with that described 
above, and both are undoubtedly decomposition products of 
the accompanying tripliylite, the iron-rich member of the 
lithia-manganous-ferrous phosphate series, of which lithiophi- 
lite is the manganese-rich end. 

The small tiumber and rarity of minerals containing man- 
ic oxide, Mn,O,, may be due to the relative instability of 

E t  base in comparison with manganese dioxide. 

C h i c d  Composition ; WALDEMAR T. SCHALLER. 
About a gram of ynre material was separated by Mr. Graton. 

This was divided into several portions, using about a fifth of a 
gram for each determination. The most interesting part of 
the analysis was to determine tlie state of oxidation of the 
manganese. When tlie mineral is treated with hydrochloric 
acid, chlorine is readily given off. The manganese present 
can tlierefore not be in the tnanganous etate, and the absence 
of ferrous iron and the presence of ferric iron suggested that 
the manganese was present as a manganic salt. Sucli was 
found to be the ewe. 

A fifth of agram mas dilssolved in sulpliuric acid with a known 
amount of-ferrous an~monin~ri snlpliate. All precautions were 
observed to avoid the presence of air, the entire operation being 
conducted in an at~nospl~ere of arbon dioxide. Tlie water 
used had been boiled and cooled out of contact with air. Just 
before the iron sulphate was introduced into the flask contain- 
in the tnineral, an equal quantity was removed from tlie stock 
so f' ution and titrated wit11 pcrmangauate. Thus, the amount 
of ferrous iron introduced into the flask with the mineral was 
known. After tlie mineral had been decomposed by the sul- 
phnric acid, tlie flask was cooled ant1 tlie sollltion titrated, the 
amount of iron snlphate osidized hy the liberation of oxygen 
from tlie mineral being cieterrnined in this way. Froni these 
data the amount of Rin,O, was calculated and found to be 
30.47 per cent. 

A second sarn le was decomposed by li~-drochloric acid and 
the chlorine evo f' ved pwed  illto a solution of potassium iodide. 
The liberated iodine was then titrated with sodium thiosul- 
pliate, the latter being standardized with pnre copper. Cal- 
culating from the resnlts obtained, the amount of Nn,O, was 
found to be 27-93 per cent. Though these results vary some- 
what, yet, considering tlie small amount of material used 
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(1/5 gram) and the many operations necessary, the agreement 
is as close as could be expected. The average of the two 
results is 29.20 per cent. 

A direct determination of the total manganese, wei hed as 
anliydrous sulphate, gave as the amount of Mn,O, in t f e rnin- 
eral, 29.35 per cent, which agrees alniost exactly with the 
average of the two indirect determinations. 

Tlie remaining constituents were determined as follows: A 
portion of tlie m~neral was diasolved in liydrochloric acid and 
a known weiglit of iron added (as ferric cllloride). A basic 
acetate separation mas then made, boiling tlie solution for fif- 
teen minutes, which according to Bunsen will precipitate all 
the pllosphoric acid with tile iron arid will not precipitate any 
manganese. T l ~ e  rccipitate mas dissolved in li~drochloric acid, 
and reprecipitated) by an~~nonia, after the addition of some 
arnmouiuui chloride. The two filtrates were united, man- 
ganese precipitated by hydrogen aulphide and finally weighed 
as anl~gdrous manganese sulyllate. Calcinrn was tlien tlirowri 
0114 dissolved and reprecipitated and nlagnesia found to be 
absent. The iron-phosphate precipitate was dissolved in 
hydrocl~loric acid arid divided into two portions. In tlie one, 
the iron and pl~ospl~oric acid were preci itirted by ammonia 
and weighed. This was then fused up wit i' 1 sodium bisulphate 
and tested for nlanganese with silver nitrate and arnmoniuni 
persulphate. None was present. I11 the second portion, the 
iron was reduced by hydrogen sulphide and titrated with per- 
manganatc. Pliosplioric acid was determiued in the usual way 
and a secorid value obtained by tlie difference between the iron 
and tlie iron lus pliosplioric acid. The alkalies were deter- 
mined by the % awrence Sinit11 method. The final solution of 
clllorides gave a strong spectroscopic test for lithiurn. Tlie 
water below 1 0 5 O  was deternlined directly, l~sing a toluene 
bath. T l ~ e  total water was deternlined directly by heating in . 
s glaas tube according to Penfield. Tlie \v\.ater is all given off 
at a low ten~l)eraturc, that at 105' being giren off very readily, 
and at one t ~ ~ n e .  Furtlier heating at 105" failed to remove 
any more. T l ~ c  values obtained are 8s follo\vs : 

Av. Ratio. 
Fe,O, -_. . - - - -  15.89, . 15.89 1-03 
bfn,O ,.--. .--. 29.35, 30-47, 27.93 29.25 I.93 } 9-96 
P,o, - .--. --.. 47'64, 46'96 47-30 3'47 
H,O . - - - - .  .-. 5.26 5.26 3-04 
a - - -  . 1-48 1.48 
a - - - - - - -84 .84 
L O  - -  tr. tr. 
n o .  .52 ' 5  2 

100.54 
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The aniount of water given off at 10.5' is 3.31 per cent. As 
all of the water is so readily given off, it is most probably pre- 
sent as water of crystallization. 

Considering that the calcium and soda require some phos- 
phoric acid, the ratio of R1,O, : P,O, : H,O is approximately 
3 : 3: 3. Combining the ratio of the calciunl and sodium with 
that of the iron and manganese, and reducing these to their 
hydrogen equivalent, the ratio becomes 

H,".,,P,,,O ,,,, + 3.04H,O 

0 J .  . 0 4 . 0 4 ]  + .92H,O. 

The acid is therefore H,PO, The forniula for the mineral 
then becomes It"',O, . P,O,+ II,O. 

I t  is not known in just what state of combination tlie eal. 
cium and sodiuni are. They most probably represent some 
slight impurity. If the n~angal~ic and ferric oxides are iso- 
morphous in tlie sense that manganous and ferrorls oxides are, 
tlie ratio of Mn,O, to Fe,O, being nearly 2: 1 is of no signifi- 
cance and the forlniila then should not be written Fe,O,. 
2Mn,O,. 3P,0,+3H90,' but (Mn"', Fer"),O,. P,O,+H,O, the 
mineral purpurite being near the manganic end of an isomorph- 
ous series having ae its two end members : 

There are only a few hydrous phosphates of the normal 
division in which tlie base is trivalent, sucl~ as scoroclite arid 
strengite. 1111 of these, however, contain more water than the 
mineral here described. 

TVliile no nlanganic pl~ospliates were noted in tlie literature, 
there are a number of arseltates containing 1\111,0,, wit11 none 
of which, however, can prlrpurite be classed. Syuadelphite, 
Ainkite, arsenio leite, and perhaps Iiematolite, contain Mn,O, 
wit11 .11,0, or !?e,0,, wl~ile in di~rnngite and arseniosiderite, 
hln,O, is reported in ~ ~ n a l l  amounts. 

The mineral fuses easily and readily gives off water in a 
closed tribe beco~ningyello\visl~ bro\vn. I t  is readily soluble to 
a clear solution in Ii~drocl~loric acid, while in nitric acid a 
black oxide of manganese ~eparates out. T l ~ e  specific gravity 
deterl~~ined on the po~rtlered mineral hy the Thoulet solution 
is approximately 3.15. 




