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An unusual light green mineral, occurring in a mas-

sive two-footl wide vein enciosed in a varicolored siliceous
dolomite of kiddle Silurian age, was found by the New Jersey
dinc Eiploration Co. (Canada),; Ltd., during an investigation
of Lemieux Township, Gaspé Nord Céunty, Gaspé Peninsﬁla,
Quebec, Canada.

| The samples were submitted to the Research Department
of The New Jersey d4inc Company at Palmerton, Pennsyivania, where
X-ray; wet chemical, spectrograpnic, infrared, differential
thermal analysis,'and petrographic analyses suggested it to be
a previously undescribed nickel, magnesium, iron carbonate.
The name gaspelte has been selected for the nickel carbonate
end member, the new mineral being designated as magnésian
gaspeite. Its composit;on is (N10.98Mg0.86FeO.16)(003)2'
Oceurrence

| luagnesian gaspeite first was observed as a light
green,; massive rock occurring in a two=Loot wide vein enclosed
in a varicolored siliceous dolomite. The vein consists of
essentially pure magnesian gaspeite with minor amounts of
arnabergite,; magnesite and dolomite. kEnclosed in the magnesian
gaspelte are a small amount of serpentine and a (Cr, 4l) spinel

(5 to 10% and less than 5%, respectively). Well-formed crystals
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of millerite (NiS), niccolite (NiAs), annabergite
(N13(A504)2°8H20}, gersdorffite (NiAsS) and magnesite
(mgcos) are found outside of the vein zn the buff siliceous
dolomite.

The vein did not crop out but was exposed by a
bulldozer during road building oberations in the area.

The formation in which 1t occurs resus unconformably on
the Shickshock Series, a hornbilende-chlorite schist, of
Cambrian or PrecambrianAage and is overlsin by a quartzite
of iddle Silurian age.

Serpen;inized piugs of post kiddle Silurian and
pre lidddle Devonian age (lkcGerrigle, 1954) were intruded
into the siliceous dolomite.

neral separatio
kagnesian gaspeite crystals were isclated by

crushing the sample and separating the -100 to +150 mesh

. fraction on a Frantz isodyramic magnetic separator. It

separated rather sharply between 0.40 and 0.45 ampere with
cross slope &nd longitudirnal slope of 15° and 30°, respec-
tively. Tnils fraction was further cleaned with methylene
iodide (sp. gre = 3.33). The heavy fraction was retained

and one gram was submitted for cnemical analysis.
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Physical and Optical Properties

liagneslan gaspeite occurs as light green rhombo=-
hedral crystals up to 0.9 mm in length. The mineral has a
vitreous to dull luster, yellow=green sireak, an uneven
fracture, and good rhombohedral cleavage (1011). 1Its hard-
ness is 4.5 to 5.‘ The specific gravity of -100 to +150 mesh
magnesian gaspeite crystals, determined by vhe pycnometer
metnod using kerosene as the immersion liquid, 1is 3.71x0.01;
the calculated specific gravity is 3.748.

Magnesian gaspeite is lignt gresen in transmitted

lignt. The indices of refracticn, determined by the immersion

method*, were (W = 1.83x0.01 and § = 1.61+0.01; A = 0.22. It
is uniaxial negative.
Infrared &dbsorption Apalysig
An infrared spectrum of magnesian gaspeitle was
obtained with a Perkin~-Elmer Recording Spectrophotometer
liodel 13, using sodium chloride optics. Kbr pellets were
prepared using 0.25 and 0.50 milligrams, respectively, of
fine powder in 500 milligrams of KBr. The experimental
method was similar to tha%t described by Adler and Kerxr (1963).
The spectrum of magnesian gaépeite inciudes thres

major atsorpiion tands V3, V2 and vg at 7,00, 11,42 and 13.32

- *High refractive index phosphorus~suifur-methylene iodide

liquids were used for determination of %the ordinary ray :
West, 1936), S
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microns, respectively. 4 comparison of the spectrum of
magnesian gaspeite and other selected calcite-group cartbon-
ates obtained by Adler and Kerr (1963) i1s given in Table 1.
An examination of Table 1 indlcates that the
infrared specirum of magnesian gaspelte bears a closer
resemblance to those of magnesite and smithsonite than to

those of the other minerals of the calcite group.

" Differential Thermal Analvsis

4 D.T.A, device, using 22-gauge chromel-alumel
thermocouples, ﬁas employed in the analysis. The thermal
reactions were recorded on a standard electronic millivolt
recorder. lagnesian gaspeite was ground to ~200 mesh to
which 10% alundum was added. The heating rate varied from
6° to 15°C. per minute with alundum being used as é reference
standard. |

The decomposition of magnesian gaspeite begins
slowly at 520°C., reaches a peak at 6%0°C, and overlaps the
exothermic peak representing the oxidation of ferrous to
ferric iron. The latter reaches a peak at 735°C., Two
unexplained, small exothermic peaks are present at 790°C,
and 815°C., respectively.
d=xay Powder Data

An A-ray powder diffraction patiern of magnesian

gaspeite was taken in a 114.59-mm diameter Debye-Scherrer




camera with nickel-filtereé éopper radiation ( A = 1.5418 AU).
In making spacing measureménts, £ilm shr.nkage and camera
radius errors were taken into aascouwii by using the Straumanis
film mount and correction procedures. 7The interplanar spacings
and intensities for the observed lines are given in Table 2,
columns 4 and 9. The invencities were visually estimated Dby
comparison with a calibratsd intensity strip. |

Hexagonal cell constants, ag = 4.,621+0.002 AU and

, . 05529 , Cos9o
Co = 14.931+0,02 AU, were determined from 1/2 | Z—==—2 + ===
© 93z ! ¢ - Y [éin 0 0
extrapolations using reflections in the range 40° to 62°.
Interplanar spacings calculated from the X-ray cell constants

on a digital computer are listed in Table 2, column 3.

Compariscon of lagnesian Ga fpa**eL hQLO— N*CO3 end_a
Lo, 50*“—*“0 50

A comparison of the optical and crystallographic
data for magnesian gaspeite with tnose of MgCO3 and NiCOB
(Graf, 1961; Isaacs, 1963) shows the remarkable similarity
of magnesian gaspeite to those two compounds (Table 3, columns
1, 3, and 4). The physical constants for a hypotnetical solid
solution of N10.5O’mg0.50 were predicted by taking them midway
between those of kgCO3 and N2CO3 (Table 3, column 2). A com-
parison of the apy and ¢y values shows that the values for
magnesian gaspelits are c¢lose o0 those given for hio So,hbo 50
being between those given for hiO.SO’ng.EO and m5u03.
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The similarity of the crystalilographic data for
magneslian gaspeite, MgCOz, and NiCO3, and the similar ionic
size of nickel, magnesium, and iron suzgests that all three
have the same calcite-type stiruclure.
The optical properties and density of magnesian
gaspeite (Llable 3, column 1) are close %o those predicted
for a hypothetical so0lid solution of NiO.SO and kgO.SO'
Shemistry

A quaiitative spectrographic analysis is as follows:

A

approximate Order
of Laznitude

Niesosvesosessoaoescanss 10% or more
S 10%

Si and Feeeesrosesvennns 1%

Al, Mn, Cry Tleceevoecss 0.01-0,1%

5 0.014

Pby COuveeencsnosnscacas 0,001-0.01%
Beveevessscetannsennnns 0.00%7;

Cuy, Sny KOessesssessaas 0.0001%
The chemical analysis of purified magnesian gaspeite
- is as follows: 35.0% NiO, 17.3% Lg0, 5.7% FeO, 42.0% CO, by
ignition and absorption, 41.5% igrition loss, 1.8% insoluble,
0.9% total Si0p. It is xnown from X-ray cata that a small

amount of serpentine 15 present., The silica has therefore
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been assigned Vo serpsniine with 1t e uivalent wmagnesia.
The remaining magnesia, the nickel «na She iron, were cal-
culated as carbonates as chown in Tablae 4. 002 equivalent
to the metal values, 42.Ci, is in good agresment with COp by
ignition and absorpiion; 42.0%, and the ignition los:, 41.5%.
Ignition loss 1s all CO, excaept aboui 0.3% squivalent water
from the serpentine. Ths usual metnod of COp analysis, vy
evolution witn acid, absorptlon} and welghing could not be
usad here because of the extremely siow reaction of magnesian
gaspelte with mineral acidz.

The formula 0f magnesian gaspelte derived f:om the

- i Fa 0.),. XYrom ti imil io
analysis is (N10.98hg0.86 O.lé)(c 5)2 m the similar ion

sizes of the three metals i% i:s reasonable to suppose that
variation in composition is possible and that this is one
member of a solid solutlion series,
Discuziion

Chu-siang, Kuo-fun, and Cher-ea (1964} have described
a series of magnesium-nickel cartonates from the oxidizing zone
of a nickeliferous copper aulfide deposit in an arid region of
Chins., The Ni0 sonsert varies from 0.77 %0 29.31% with the
mclal psr cent 2f nickel alwayvs less than magnesiua. Their
data sugisess that Yhese nickesliferous magnesites are part of

a s0lid solutlion seriez. & summary of the reported physical




- 8 -

properties of the 29.31% NiO carbonate 1s as follows: (U =
1.728; s = 15345 d = 3.36 g/cc; ag = 4.637x0.001 AU; and
Co = 15.60410.001 AU, These values, very close %0 those of
magngsite, are not the values expectsd for magnesite con-
taining 29.31% N10,

Isaacs (1963) synthesized a series of Ni-lig carbon-
.ates and found complete solid solubiiity betweeh the end
members at 450°C, Recehtly Goldsmith and Northrup (1965),
using different methods, reported that a miscibility gap
exists in the Mg§03-N1003 system up to at least 750°C.

The optical, crystallographic and density values of |
magnesian gaspeite with 35.0% NiO are close to those expected
from a solid solution of the two end members and suggest that
a solid solution series does exist between Mg003 and NiCO3.
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Iable 1 = Comparilscn ¢f ths Irfrered Specirum of
Magpegsian Gaspeits with Thosa of Othepr

kineral

kagnaesian Gaspeite

liagneslte

Dolomite

Calcite

Smithsonite
_Siderite

Rhodochrosite

dnhydrcus Carkonatos

Locality

S . A .

Gaspe Peninsula, Quebec, Canada

Tulare Co., Caiifcrnia
Guanajuato, Mexico

New lexico

Brdken Hill, N.S. Wales
Braundord,; Germany

Butte, Montana

Wavelength

(Mizrons)
N M, 7~ SN, ¥ W
7.00 1l.42 13.32
6.86 11.28 13.39
6.99 11.39 13.72
7.02 11.40 14,02
7.04 11,48 13.42
7.06 11.53 13.54
11.54 13.75

7.07




=able 2 = X-rsy Powder Data for

MBagpesian Gaspsiue
Caleniated
(2) (3)
i R o Shkl
110 3.527
211 2.730
222 2.488
101 2,311
210 2,056
200 1.933
220 1.764
332 1,691
201 1.505
213 1.483
310 1.402
422 1.365
432 1,348
320 1.342
112 1.334
444 1.24%
442 2.197
411 L
dewsQ
236
202 1.155

eagared

—

A

(& &
Shkz L.
34543 3
2,741 10
2,495
2.317 2
2,098 3
1.932 2
1.766 1
1.692 4
1.506
1.48% 1
1.401
1.366
1.349
1,337 1
1.242
1.295
1,176
1.156

o




411
440

530

Calculated
(3
shxl
1.064
1.048
0.9¢6
0.954
0.911
0.8%2
0.d882
0.873

0.843

0.824

. Measured

Shkl
1.064

048

| o

0.567

't

0.954
0.910
0.892
c.B82
0.574
0.844

0.524
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