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Georgeite, a new amorphous copper carbonate 
from the Carr Boyd Mine, Western Australia 
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S U M M A R Y. Georgeite, an amorphous c o p p e r  c a r b o n a t e -  
hydrate, has been found in the oxidation zone of the Cart 
Boyd nickel deposit, Western Australia. It forms thin 
coatings mostly associated with malachite and chalcona- 
tronite on partly weathered tremolite rock containing 
disseminated copper and iron sulphides. 

Physical properties: Colour light blue, streak pale blue, 
lustre vitreous to earthy, fracture conchoidal, soft, sp. gr. 
2.55; transparent to sub-opaque (aggregates), n(NaD) = 
1.593, isotropic. Amorphous to X-rays and electron 
beam. 

Chemical microanalysis gave (wt%) CuO 54.9, ZnO 
o.4, Na20 2.7, CO2 2o.8, H20 21.7, sum Ioo. 5. After 
deduction of all Na20 and corresponding amounts of 
CuO, CO2, and H20 as chalconatronite 02.35 wt ~) the 
atomic ratios correspond to an empirical formula (Cus.0, 
Zn0.os)(CO3)a(OH)4.~2.6.3H20, the ideal formula being 
Cus(fO3)3(on)4.6H20. 

THE new mineral was found in I975 by the senior 
author at the dump from the 'glory hole' of the Cart 
Boyd Nickel Mine (3 ~176 04' S, I2I ~ 37' E) 80 km 
NNE of Kalgoorlie, Western Australia. It was 
named georgeite in honour of George Herbert 
Payne, past Chief of the Mineral Division, WA 
Government Chemical Laboratories. Both the 
mineral and the name have been approved by the 
Commission on New Minerals and Mineral 
Names, IMA. Type specimens are preserved in the 
collections of the WA Government Chemical Lab- 
oratories as MDC 5775. Additional specimens have 
been placed in the US National Museum and the 
Natural Science Museum, Tokyo, Japan. 

Occurrence. The nickel-copper mineralization at 
the Carr Boyd deposit occurs in an Archaean 
greenstone belt of the Kalgoorlie subprovince of 
the Yilgarn Block of the Western Australian Shield 
(Williams, i974). The geology of the mine area has 
been described in detail by Purvis et al. (I972). 

The dumps have been a prolific source of inter- 
esting minerals. Secondary minerals so far recorded 
from the deposit are: azurite, carrboydite (Nickel 
and Clark, 1977), chalconatronite (Embrey and 
Bridge, in prep.), epsomite, gasp~ite, glaukosphaer- 
ite (Pryce and Just, I974), gypsum, magnesite, 
malachite, morenosite, natrojarosite, nickelbl6dite 
(Nickel and Bridge, I977), nickelian magnesite, 
paratacamite, takovite (Nickel et al., I977), 
thenardite, and trona. 

The georgeite-containing material was found in 
a single large boulder of weathered tremolite rock 
containing disseminated chalcopyrite, pyrite, 
marcasite, covelline, and digenite and trace 
amounts of mackinawite, bornite, and blaubleib- 
ender covelline. Fracture surfaces in the rock were 
coated with nickelian magnesite, gypsum, mala- 
chite, chalconatronite, and georgeite. Many speci- 
mens show only the latter two or three minerals. 
Georgeite and chalconatronite appear to be formed 
by a reaction between malachite and meteoric 
solutions rich in Na ~ and CO 2- possibly, accord- 
ing to the equation. 

3Cu2CO3(OH)2 + 2Na § + 
(malachite) 

2HCO3 +7H20  
Cu 5(CO3)3(OH)4.6H 2 ~ "~ Na2Cu(CO3)2.3H 20 
(georgeite) 

Georgeite could have been formed also by decom- 
position of chalconatronite. 

5Na2Cu(CO3)2.3H20 ~:~ 
(chalconatronite) 

Cus(CO3)a(OH)4.6H20 + loNa ~ + 
(georgeite) 

4HCO~- + 3CO~- + 5H20 
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