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Introduction. The presence of the world class Ni-

Cu-PGE sulfide ores in the Sudbury impact structure 
[1, 2] has driven efforts to study the distribution of 
sulfides in other large impact craters. In addition, some 
impact-related base metals deposits had been reported 
from Serpent Mound, Crooked Creek, Decaturville, 
and Siljan Ring impact structures [3–7]. In this brief 
report, we give some data about a Cu-Ni occurrence 
related to the Suavjärvi circular structure (Russian 
Karelia), which is a deeply eroded and metamorphosed 
impact site of Early Proterozoic (>2300 Ma). 

The Suavjärvi impact structure. The Suavjärvi 
structure, centered at 63°07’N, 33°23’E, has been dis-
tinguished in cosmic images as a distinctly circular 
photoanomaly of 16 km in diameter, and has been sub-
sequently confirmed by geophysical, petrographical, 
and mineralogical (including PDFs in quartz) evi-
dences [8, 9]. On the present surface of the area of the 
structure, fractured granitized gneisses and shists of 
Archean intruded by granites of Early Proterozoic are 
exposed. Small areas of 2–4 km length and of 0,5-2 
km wide in both northeastern and southwestern do-
mains of the structure are only sites where erosion 
remnants of the polymict breccia occur fixing the scars 
of the annular depression (Fig. 1). This breccia con-
sists of blocks and boulders of both above-mentioned 
basement rocks and metavolcanites and fillites of Early 
Proterozoic cemented by albite-epidote-actinolite shist.  

Sulfide mineralization. Granitic lithologies com-
posing blocks within polymict megabreccia contain 
permanently disseminated cubic grains of pyrite (with 
low nickel and cobalt contents) up to 2 mm in size. In 
places, pyrite contributes up to 0,5% of rock volume. 
In addition, scarce disseminated pyrite occurs every-
where within crushed carbonate-micaceous matter ce-
menting megabreccia. 

In the northeastern megabreccia exposure, close to 
the Gormozero Lake, megabreccia is cemented by 
massive sulfide ores that consist mostly of coarse-
grained fractured pyrrhotite aggregate (80-90%). 
Abundant chalcopyrite lens-like inclusions hosted by 
pyrrhotite contribute 1-3%; in addition, micro-
inclusions of pentlandite and sphalerite are observed. 
Along thin fissures, pyrrhotite is replaced by secon-
dary sub-amorphous melnicovite-marcasite spots that 

transferring to aggregates of subhedral pyrite grains 
(Fig. 2). 

Composition of sulfides. From X-ray data, pyr-
rhotite consists of intimate coalescence of hexagonal 
(4H) and monoclinic (1M) structural varieties. Ni and 
Co aren’t abundant in this pyrrhotite; they are essen-
tially lesser compared with secondary pyrite, the latter 
containing some Cu, Zn, and As in addition (See Ta-
ble). In totals, Ni and Co concentrations in the 
Suavjärvi sulfide ore are estimated to be 0.21 wt.% 
and 0.76% wt.%, respectively. 

The sulfur isotope composition of pyrrhotite that 
composing the bulk of ore has been measured 
δ34S=0.2‰ CDT is similar that of target rocks; this is 
in concordance with data from other impact craters 
[10]. 

Conclusions. The sulfide ore in the Suavjärvi im-
pact structure is an example of impact-generated epi-
genetic Ni-Cu-Zn mineralization. Because of deep 
erosion and metamorphism modified strongly the 
Suavjärvi structure, a small remnant of impact-related 
ores is remained alone. The position of the ore at the 
lowest part of the annular trough resembles base met-
als ore locations in other impact structures (f.e., Siljan 
Ring [5]). The presence of massive sulfide ores at the 
Suavjärvi structure gives additional proofs that ore-
forming processes are common in impact craters. 
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Fig. 1. Sketch geological map of the Suavjärvi im-
pact structure. 

 
Fig. 2. (right) Photographs of a sulfide ore from the 

Suavjärvi structure (polished section, oblique reflected 
light). At top  – a general texture of the ore, at bottom 
– pyrite-marcasite veinlets replacing an original pyr-
rhotite. 
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Table. Microprobe analyses (wt.%) of sulfides from Suavjärvi sulfide ore. 

Mineral Content in ore, 
vol.% S Fe Co Ni Cu Zn As Sum 

Pyrrhotite 
(min/max) 80-90 38,31 

38,46 
60,46 
61,95 

0,00 
0,02 

0,10 
0,20 – – – 100,58

Pyrite 10-15 51,97 47,83 0,09 0,33 0,07 0,25 0,35 100,89
Chalcopyrite 1-3 33,79 31,75 – – 34,72 0,30 – 100,56
Sphalerite <<1 31,38 8,14 – – 0,36 60,88 – 100,75
Pentlandite <0,1 30,97 33,37 1,73 33,49 – – – 99,56 
Sulfide ore 100 39,76 59,65 0,03 0,21 0,76 0,17 0,04 100,61

Pyrite from target granite 52,86 46,06 0,01 0,08 – – – 99,01 
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