
GM 33400
GASPEITE (NI, MG, FE) (CO3), A NEW CARBONATE FROM THE GASPE PENINSULA

http://gq.mines.gouv.qc.ca/documents/examine/GM33400
http://gq.mines.gouv.qc.ca/documents/sigeom/Licence.pdf
http://gq.mines.gouv.qc.ca/documents/sigeom/license.pdf


r:aa~,~•~s+iea~~~eù~ 	 i~T4&lpC~T~~ 

NEN JERSEY ZINC EXPL. CQ(Counce,2ette) 

GASPEITE, (N,i,,Mg,Pe) (CO ) 
(~i A NE CARBONATE FROM THE 

GASPE PENINSULA, QUEBEC 
by 

D.N. Kohts 
J.L. Rodda 

1966 



. GA s P E I `!' E,,._ 2 i l;lg4=`' i  ; ( C 23 /4, 
E: 	NEW r,.A: L't)n<<►I'E FRG;Hi Â:nL 

~ 
G4SPE PENïNSU7_A . ~;;Ep}~;C 

D. W. Kohis * 
J. L. iiodda* 

ABSTRACT 

by 1 
	

Mir,l. ̀ ; w des Richesses Naturelles, Québec 
SE7N1i.t. DE LA 

1 	DOCUMENTATION TECHNIQUE 

1 ~;~; ~~ 
~ 

i I~i8 

1 Qu1~: 	  

I No GM: 	33400 

`(Li LyJ 5C.:U Zi nc G . 	cd r c t' 

A new nickel carbonate mineral was found as a vein 

enclosed in siliceous dolomite in the Gaspé Peninsula, Quebec. 

1agnesium and to a lésser extent, iron y carbonates are in 

solid solution with the nickel carbonate. The name iaspeite  

has been selected for the nickel carbonate. end member, the new 

mineral being designated as magnesia:. gaspeite. It occurs 

associated with small amounts of millerite, niccolite, 

annabergite and gersdorffite. 

Laagresian gaspeite occurs as light green crystals 

up to 0.5 mm in length. The mineral is insoluble in water and 

very slowly soluble in nitric o_ hydrochloric acids. Its hard-

ness is about 4.5 to 5i density 3.711.0.01 g/cu3, vitreous to 

lusters yellows-grden streaks an ::naven fractures good 

znonbohed:al cleavage. It is uniaxial negative, with GU = 

1.3.3-:-.0.01 and E 	1.61±0.01; 	— 0.22. 
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X-ray  analysis shows that the crystals are rhombo- 

hedral with the following characteristics: ao  = 4.621+0.002 AU; 

co  = 14.93±0.02 AU; C = 3.231+0.006; arh  = 5.65±0.02 AU; a = 

48° 18.3'±5.5'; volume 276.0+0.9 AU3; cell contents 3 [(Ni098 

Lg0.86Fe0.16)(CO3)
2J in the hexagonal unit. The strongest 

X-ray linos are; 2.741 AU (100); 1.692 AU (45); 3.543 AU (36); 

2.098 AU (36); 1.932 AU (25); 2.317 AU (20). 

Infrared absorptions occur at 7.00, 11.42 and 13.32 

microns. 

Chemical analysis of the purified mineral gave Ni0 = 

35.0%, Aig0 = 17.3%, Fe0 = 5.7%,. CO2  = 42.0%, insoluble = 1.8%, 

total Si02 = 0.9%. 

• 's 



ntroduct,  o 

An unusual light green mineral, occurring in a mas- 

sive two-foot wide vein enclosed in a varicolored siliceous 

dolomite of Diddle Silurian age, was found by the New Jersey 

Zinc Exploration Co. (Canada), Ltd., during an investigation 

of Lemieux Township, Gaspé Nord County, Gaspé Peninsula, 

Quebec, Canada. 

The samples were submitted to the Research Department 

of The New Jersey Zinc Company at Palmerton, Pennsylvania, where 

X-ray, wet chemical, spectrographic, infrared, differential 

thermal analysis, and petrographic analyses suggested it to be 

a previously undescribed nickel, magnesium, iron carbonate. 

The name gaspeite has been selected for the nickel carbonate 

end member, the new mineral being designated as magnesian 

gaspeite. Its composition is (Ni-. g 	F   
98 0.86 e0.16)("3)2*    

Occurrence  

itivagnesian gaspeite first was observed as a light 

green, massive rock occurring in a two-foot wide vein enclosed 

In a varicolored siliceous dolomite. The vein consists of 

essentially pure magnesian gaspeita with minor amounts of 

annabergite, magnesite and dolomite. Enclosed in the magnesian 

gaspeite are a small amount of serpentine and a (Cr, Al) spinel 

(5 to 10% and less than 5%,respectively). Well-formed crystals 
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. of millerite (NiS), niccolite (NiAs), arnabergite 

(Ni3(As04)2.8H20), gersdorffite (NiA,,S) and magnesite 

(il►gCO3) are found outside of the vein in the buff siliceous 

dolomite. 

The vein did not crop out but was exposed by a 

bulldozer during road building operations in the area. 

The formation in which it occurs rests unconf ormably on 

the Shickshock Series, a hornblende-chlorite schist, of 

Cambrian.or Precambrian age and is overlain by a quartzite 

of twiddle Silurian age. 

Serpentinized plugs of post Biddle Silurian and 

pre 1Liddle Devonian age (L.cGerrigle, 1954) were intruded 

into the siliceous dolomite. 

diner. al S~p~rat iox~ 

Tagnesian gaspeite crystals were isolated 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 and longitudinal slope of 15° and 30°, respec-

tively. This fraction was further cleaned with methylene 

iodide (sp. gr. = 3.33). The heavy fraction was retained 

and one gram was submitted for'chemical analysis. 

~,. 
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Tkiagnesian gaspeite occurs as light green rhombo-

hedral crystals up to 0.5 mm in length. The mineral has a 

vitreous to dull luster, yellow-green streak, an uneven 

fracture, and good rhombohedral cleavage (1011). Its hard-

ness is 4.5 to 5. The specific gravity of -100 to +150 mesh 

magnesian gaspeite crystals, determined by the pycnomoter 

method using kerosene as the immersion liquid, is 3.71+0.01; 

the calculated specific gravity is 3.748. 

1agnesian gaspeite is light green in transmitted 

light. The indicés of refraction, determined by the Immersion 

method*, were W = 1.83±0.01 and 6 = 1.61+0.01; Q = 0.22. It 

is uniaxial negative. 

Infrared Absorption Apa;.vsi.s  

An infrared spectrum of magnesian gaspeite was 

obtained with a Perkin.-Elmer Recording Spectrophotometer 

i,:odel 13, using sodium chloride optics. Kiîr 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 that described by Adler and Kerr (1963). 

The spectrum of magnesian gaspeite includes three 

major absorption bands v3, v2 and v4 at 7.00, 11.42 and 13.32 

*High refractive index phosphorus--sulfur--methylene iodide 
liquids 

 
wore used for determination of the ordinary ray 

(+pest, 1936). 
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microns, respectively. A comparison of the spectrum of 

magnesian gaspeite and other selected calcite-group carbon-

ates obtained by Adler and Kerr (1963) is given in Table 1. 

An examination of Table 1 indicates that the 

infrared spectrum of magnesian gaspeite bears a closer 

resemblance to those of magnesite and smithsonite than to 

those of the other minerals of the calcite group. 

Differential Thermal Anal.vslg 

A D.T.A. device, using 22-gauge chromel-alumel 

thermocouples, was 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 a reference 

standard. 

The decomposition of magnesian gaspeite begins 

slowly at 520°C., reaches a peak at 690°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. 

ay Pov~der D.. 

An X-ray powder diffraction pattern of magnesian 

gaspeite was taken in a 114.59-mm diameter Debye-Scherrer 
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camera with nickel-filtered copper radiation (A = 1.5418 AU). 

In making spacing measurements, film shrinkage and camera 

radius errors were taken int6 açrcount by using the Straumanis 

film mount and correction procedures. The ir:terplanar spacings 

and intensities for the observed lines are given in Table 2, 

columns 4 and 5. The intensities were visually estimated by 

comparison with a calibrated intensity strip. 

Hexagonal cell constants, ao  = 4.621±0.002 AU and 

co = 14.93±0.02 AU, were determined from 1/2 C 7''2a  + Co'2G  
Sin 6 	8 

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. 

Comparison of k gnepian Gaspe;,+e, ; gCO3 y  N{  CO3  and. a  
jpcthetica1.. .U. S olu ti  c  :  1,

0.50 	0.50 

A comparison of the optical and crystallographic 

data for magnesian gaspeite with those of JgCO3 and NiCO3  

(Graf, 19612 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 hypothetical solid 

solution of Ni0.50,Ig0.50 were predicted by taking them midway 

between those of kgCO3 and - NIC03 (Table 3, column 2). A com-

parison of the ao  and co  values shows that the values for 

magnesian gaspeite are close to those given for Ni0.50,kig0.50 

being between those given for Ni0.50914g0.50 and  `gCO3. 
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The similarity of the crystallographic data for 

magnesian gaspeite, MgCO3 , and NiCO3, and the similar ionic 

size - of nickel, magnesi%m, and iron suotiests that all three 

have the same calcite-type structure. 

The optical properties and density of magnesian. 

gaspeite (Table 3,  column 1) are close to those predicted 

for a hypothetical solid solution of Ni0.50  and 

.Q.14.4.stry 

Lg0. 50 * 

A qualitative spectrographic analysis is as follows: 

Approximate 0r der 
of L -nitude 

Ni 	10% or more 

Mg 	10% 

Si and Fe 	 1% 

Al, Mn, Cr, Ti 	0.01-0.1% 

Ti 	0.01% 

Pb, Co 	0.001-0.01% 

B 	0.001% 

Cu, Sn, Mo 	 0.0001% 

The chemical analysis of purified magnesian gaspeite 

is as follows; 35.0% NiO, 17.3% 40, 5.7% FeO, 42.0% CO2  by 

ignition and absorption, 41.5% ignition loss, 1.8% insoluble, 

0.9% total Si02. It is known from X-ray data that a small 

amount of serpentine is present. The silica has therefore 



been assigned to serpentine with it.. w,uivalent magnesia. 

The remaining magnesia, the nickel r.r.c the iron, were cal-

culated as carbonates az s -,own in Table 4. CO2  equivalent 

to the metal value, 42.C%s is in good agreement with CO-) by 

ignition and absorptions  42.0%, and the ignition loss, 41.5%. 

Ignition loss is all CO2  except about, 0.3% equivalent water 

from the serpentine. The uaua1 method of CO2 analysis, by 

evolution with acid, absorptions  and weighing could not be 

used here because of the extremely slow reaction of magnesian 

gaspeite with mineral acids. 

The formula of magresian gaspeite derived from the 

analysis is (Ni0.98 g0.86F"0.16)(CO )2. From the similar ion 

sizes of the three metals it is reasonable to suppose that 

variation in composition Is possible and that this is one 

member of a solid solution series. 

Discus 

Chu-slang, Kuo-flu:, and Chen-ea (1964) have described 

a series of magnesium-nickel carbonates from the oxidizing zone 

of a nickeli:'erous copper .sulfide deposit in an arid region of 

China. The NIO content varies from 0.77  to 29.31% with the 

molal per cent of  nickel always less than magnesium. Their 

data suggest that these n.ckelif emus magnesites are part of 

a solid solution series. A s immary of the reported physical 



properties of the 29.31% N10 carbonate is as follows: co = 

1.728; v = 1.534; d = 3.36 g/cc; ao  = 4.637*0.001 AU; and 

co  = 15.004±0.001 AU. These values, very close :o those of 

magnesite, are not the values expected for magnesite con-

taining 29.31% Ni0. 

Isaacs (1963) synthesized a series of Ni-•1g carbon-

ates and found complete solid solubility between the end 

members at 450°C. Recently Goldsmith and Northrup (1965), 

using different methods, reported that a miscibility gap 

exists in the 1gCO3-NiCO3 system up to at least 750°C. 

The optical, crystallographic and density 'values of 

magnesian gaspeite with 35.0% N10 are close to those expected 

from a solid solution of the two end members and ,suggest that 

a solid solution series does exist between MgCO3 and NiCO3. 

Allnowledgmen 4 

The writers express appreciation to other members 

of The New Jersey Zinc Company who gave assistance during the 

course of the investigation and in the preparation of the manu-

script. 



lief orQa5. 	aÿ..ï 

Adler, h. H. and Derr, P. F. (1963) 
Infrared Absorption. it eq.ueacy Trends for Anhydrous 
Norma: Carbonates: American 	 V. 48, 
pp 124-137. 

Chu-slang 	Kuo-f n.) F. ~ and :;hen-ea, S. (1.964) 
Hoshiite (A. New 	 Acta Geologica Sinica) 
v. 44, No. 2, pp 213-218.. 

Goldsmith) J. R. and Northrup, D. A. (1965) 
Subsolidus Phase Relations in the Systems 
CaCO -LigCO3-CoCO 	 1i and CaCO - CO3-NiCO3: Journal 
of Gtology, V. 73, No. 6) 16p 817-829. 

Graf, D. L. (1961) 
Crystallographic Tables for the Rhombohedral 
Carbonates; American tlireralogist, v. 46) 
pp 1283-131.6. 

Isaacs, T. (1963) 
The mineralogy and Chemistry of the Nickel 
Carbonates: Mineralogical Lag.) v. 33, 
pp 663-678. 

licGe_rigle, H. W. (1954) 
The Tourelle and Cot:_rcelette Areas, Gaspe Peninsula: 
Department of kires, Quebec, Geol. Rept. 62) p 63. • 

West, C. D. (1936) 
Immersion Liquids of High Refractive Index: 
American Mineralogist) v. 21, pp 245-249. 



Table 1 - Coulka7 1 4sx..of„...ÿs`l~ ~.;~1r4.:a.r Suc J: um of  

~.a pi'.es1.4iZ Gasaf:-~:. :g ~{~ fi:~~ ~~ .a_.Othtz 

. X1M1â....Car?:ta►2 

Wavelength 
(Iw.ror.$) 

k:.nera? 

  

Lç~calttz 

 

    

kagnesian Gaspeite Gaspe Peni.nsa.lz, Quebec, Canada 

kagnesite 	 Tulare Co., California 

Dolomite 	 Guanajuato, kexico 

Calcite 	 New Mexico 

Smithsonite 	Brdken Hill, N.S. Wales 

Siderite 	 Braundord, Germany 

tihodochrosite 	Butte, Montana 

Y 3_ _m2__ 74_ 

7.00 11.42 13.32 

6.86 11.28 13.35 

6.95 11.35 13.72 

7.02 11.40 14.02 

7.04 11.48 13.42 

7.06 11.53 13.54 

7.07 11.54 13.75 



X-v.v P,wur. Da;a ar 

PaRDWan 0a.f.pal:il 

Ca1.,. , Aal 
(1) (2) (3) 7-47-

~ 
(5) 

_41._ tr4. 1r 1,hk1 ~hk1 

01.2 110 3.527 3.543 36 

10.4 211 2.730 2.741 100 

00.6 222 2.488 2.495 3 

11.0 101 2.311 2.317 20 

11.3 210 2.096 2.098~ 30 
, 

20.2 200 1.933 1.932 25. 

02.4 220 1.764 1.766 10 

01.8 332 1.691 1.692 45 

21.1 201 1.505 1.506 4 

12.2 211 1.483 1.485 10 

21.4 310 1.402 1.401 9 

20.8 422 1.365 1.366 3 

11.9 432 1.348 
1.349 2 

12.5 320 1.34? 

03.0 il 2 1.334 1.337 11 

00.12 444 1.244 , 	~•+ .... •s ~ . , 

02.10 4413 1.197 1.195 2 

30.6 411 
1.176 1.175 5 

03.6 330 

22.0 202 1.155 1.156 2 



(1) 
U1 

(2) 
~+ 	'.r 	1 i1r ..• .4 

Calculated_ 

	

(3) 	 ~4) 

	

31i~
.
~ 	 jrik1 

13.4 

22.6 

40.4 

31.8 

23.2 

32.4 

04.8 

14.0 

32.7 

23.8 

41.6 

14.6 

321 

420 

400 

512 

312 

411 
, 

440 
, 1 

5^0 ~ 

530 

510 

431 

1.On4 ' 

1.048 

0.966 

0.954 

0.911 

0.892 

0.882 

0.873 

0.843 

0.824 

1.064 

1.043 

0.967 

0.954 

0.910 

0.892 

c.882 

0.874 

0.844 

0.524 

5  

3 

3 

4 

4 

1 

2 

2 

2 

2 

Zr,~>>~~Fa 
C5.7 
i 
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Gaspe.:,e 

ao 

co 

C = co/ao 

arh 

oC 

4.62'.1-0.002 

14.93 +0.02 

3,.31±0.006 

5.65 +0.c.2 

, 3.2? 	.~ 

5.6273 

3.2411 

5.6752 

3.2024 

5.5795 

480 18.3'5.5' 
	

48° ")5.31 
	

4fi° 10.9' 
	

48° 39.7' 

4.6330 

15.016 

4.5975 

14.723 

~-, 
71- .0...„.7V 

14.889 

• f.. 4♦ 
, a • 

Table ~ - Co;T+p~~~ ~r .~f_ ~.:i~~ ~`~u~ Table r 	:.~' 	ia ~t,ÇG3a. 
i n Z  , t ~„Si . . . 1 ~ ~~~.~..~f+rL w.•...• wJ••0.rr.•w.O • CV.1.1ti;j.h • r'0 

( ? 

	

1 	

? 

♦ 
IUGI g.1i:9 ... .'.1 	 \ 2 I 
Ga s p - i` e, 	 rw ~ 

'000-0.50 7 n 	n.,J ~~ S 0 

	

Gaspe, ~,.~> ùsc, 	►
~.>v 	. 

Local ~ty 	 C:.r.ad,A 
hef'e4 eI:cPP: 	eà:lt P~,Z- . 	 ~~ 

Optical 
.Constants 

Gu 

6 

~ „çe ll 
;onstants (AU) 

1.83 

1.61 

0•22 

, o• • 
+..V ~,~ 

1.615 

0.200 

1.700 

1.509 

0.191 

1.930 . 

1.721 

0.209 

r!••••,. ;:••••••••e,  

Pr P c'es•.l" P:9kt'~.. 

J`Jf' 4,rI Ç t 

G.4r(:jr,:..l 
Isaa..Q2 (.15,611 

Volume 
(iie ,Û~nal) 

Density-g/cc 

Calculated 

Ob: erved 

276.00+0.90 

~•7-~ 	 33.67n 

3 r ' 	. .; ..+0.0.. 2.96 4.388 

*riYpothetical sol:.d col..ztioh~~it. physi3.1 cors ;ants midway betwen 
those of the two wnd me:nter s. 
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° {~~ p h ~ + ̀.b  .~ 

.1 

kgO 	• MgVC- J4•3 42.5 

N10 .)5.0 NiCC1 55.= 49.E 

FeO J•i FeCO3 9..b 8.3 

CO2 

Totals 101.2 99.0 100.0 


