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Introduction:  Several young basaltic/basanitic 

volcanic centers occur in NW Spitsbergen in Svalbard, 

Norway, with associated mantle xenoliths and car-

bonate globules.  First described as immiscible liquids 

[1], the carbonates are now interpreted as hydrothermal 

alteration [2, 3]. The carbonates are considered good 

analogs to Martian surface rocks, and the xenoliths 

have mineralogy generally similar to that seen in Mar-

tian meteorites [2, 4]. 

The focus of this study is to examine the carbonate 

occurrences and compare these to Martian meteorite 

Allan Hills 84001 (ALH 84001).  This is a continua-

tion of the work of [5].  Eventually the plan is to com-

pare chemical zoning of the two sets of samples. 

 

Methodology: Samples were collected by earlier 

expeditions to Spitsbergen, including AMASE expedi-

tions.  The general field relationships are described by 

[6, 7]. Thirty-nine different Spitsbergen thin sections 

were examined optically in the first phase of this re-

search.  In several cases multiple samples from certain 

localities were examined. 

 

Discussion:  Samples are of three types: basanitic 

or basaltic glass with phenocrysts of clinopyroxene, 

breccias of differing glass types, and xenoliths of oli-

vine and pyroxene with or without spinel.  Some sam-

ples contain carbonate while other samples from near-

by areas do not, demonstrating inhomogeneity.  Of 

interest are carbonate globules that are half ellipsoids 

or disks similar to descriptions of [2] of samples from 

this area.  They are described as cored by ankerite, 

siderite and magnesite, with a distinct dolomite (dolo-

mite, magnesite, and/or calcite) layer.  Figure 1 shows 

an example filling a vug in basaltic glass, associated 

with zeolite minerals.  The carbonate occurs in vesicles 

as in fig. 1.  Figure 2 shows an association in a xeno-

lith, with glass.  The carbonate globules can be small or 

large, and clear, pale brown, or dark red-brown in 

plane light. Figure 3 shows an association of zoned 

carbonates with dark red-brown centers.  Zoning as 

shown by different colors is common. 

Figure 4 is a plane light image of ALH 84001 

showing partial brown carbonate globules or disks with 

a thin black magnetite layer, with pale rims. General 

similarity of the carbonate globules in ALH 84001 and 

Spitsbergen carbonates as noted by [2] and others is  

 
 

Fig. 1 Layered carbonate (brown) associated with 

zeolites lining a vesicle or vug in a glassy sample. 

Larger carbonate ellipsoid on the right is approximate-

ly 200 microns in size. Thin section 01 SVF 10. 

 

 
Fig. 2.  Group of smaller carbonate ellipsoids asso-

ciated with glass, among olivine crystals in a mantle 

xenolith.  Grouping is about 150 microns across.  Thin 

section WWB 21. 
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Figure 3.  Carbonate globules or ellipsoids with 

very dark brown cores and lighter rims. Surrounding 

crystals are olivine. Sample WWB 19.  

 

 

 
 

Figure 4: Plane light photomicrograph of partial 

zoned carbonate globules in ALH 84001.  Clear area at 

top: crack.  Large black areas: chromite. Other crystals 

are orthopyroxene.  Note brown cores, thin black mag-

netite layer, and clear carbonate rim.  Major globule is 

0.3 mm across. 

 

apparent.  No magnetite layers are observable in 

Spitsbergen samples however. 

 

As  described by [4], the ALH 84001 carbonates 

exhibit chemical zoning from Ca-rich cores to ankerite-

dolomite {Ca(Mg,Fe)(CO3)2} compositions, to outer 

rims of magnesite-siderite {(Mg,Fe,Ca)CO3} solid so-

lution compositions.  Similarities between the ALH 

84001 carbonates and the Spitsbergen occurrences 

imply a similar origin for each.  Study of the Earth ana-

log Spitsbergen parageneses may provide insight into 

possible hydrothermal origin of carbonates on Mars. 

 

Further work:  At the time of the preparation of 

this abstract, two uncovered thin sections of ALH 

84001 were being prepared by The US Antarctic Me-

teorite Program (ANSMET) for chemical analysis of 

carbonate zoning.  Results will be reported in due 

course.  Further sections of Spitsbergen samples will be 

made to measure the chemistry of the carbonate occur-

rences, and a detailed comparison will be made. 
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