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Introduction:  The rare mineral chromferide was 

discovered in impact melt rocks of the El’gygytgyn 
crater, Chukotka.  Chromferide, Fe3.0Cr0.6, was, as a 
new mineral, described first from gold ore deposits of 
the South Urals by Novgorodova and co-workers [1-2] 
and confirmed by Hawthorne et al. [3]. Here we 
describe the discovery of accessory mineralization of 
chromferide in impact melt rocks from the 
El’gygytgyn impact structure in Chukotka, 
northeastern Russia.  

The El’gygytgyn impact structure is 18 km in di-
ameter and has an age of 3.6 Ma, and was formed in 
volcanic rocks of predominantly siliceous composition 
of the late Cretaceous age (e.g., [4 - 6]). The structure 
is a circular depression, about 14 km in diameter, sur-
rounded by uplifted rim up to 200 m height. The deep-
est part of crater floor is occupied by Lake 
El’gygytgyn, currently about 14 km in diameter, which 
is surrounded by lacustrine terraces up to 80 m in 
height.  

Impact melt rocks, aerodynamically shaped glass 
bodies, and shock-metamorphosed volcanic target 
rocks did not preserve in initial state on the recent ero-
sional level, but were redeposited in terraces of the 
crater lake (e.g., [4, 5]). Local flows of impact melt 
rocks and suevite blanket were the probable sources of 
impact rocks. Suevites and impact breccias in initial 
state were discovered later in the central part of the 
crater under lacustrine sediments in drill hole 5011-3 
cored within the framework of an International Conti-
nental Scientific Drilling Program drilling project in 
2008 to 2009 (see Koeberl et al. [7], for details).  

Samples and Methods:  The presence of the rare 
mineral chromferide was determined by electron mi-
croscopic investigation of impact melt rocks from lo-
cation in terrace deposits of the southern beach of 
Lake El’gygytgyn. Impact melt rocks are dark grey to 
dark brownish-grey vesicular clast-rich rocks with 
partially devitrified glassy matrix. Clasts are shock 
metamorphosed volcanic rocks and minerals of pre-
dominantly high stages of shock metamorphism, in-
cluding diaplectic glasses of quartz and feldspars. 
Abundant gas bubbles of predominantly round shape 
line the aggregations of tabular crystallites of feldspar. 

Results:  Aggregations and grains of chromferide 
occur in contraction cracks in matrix, and rarely on the 

inner surface of gas bubbles. Contraction cracks, from 
several up to 10-15 µm thickness, are of irregular 
shape, sometimes they branch out.  Chromferide forms 
intergrowths and separate grains in the cracks (Fig.1), 
its some dense aggregations completely fill narrow 
sections of cracks. Chromferide grains are of irregular 
form, but rarely have lamellar shapes.  

The second form of chromferide localization in 
impact melt rocks is presented by its crystallization on 
the inner surface of gas bubbles (Fig. 2). In some 
grains of chromferide, we noted the presence of a la-
mellar structure in connection with its formation in 
open space. In some cases, the joint crystallization of 
chromferide and Ti-bearing hematite was observed.    

 Composition of chromferide (Table 1) corresponds 
to formula Fe7Cr1 or Fe3.0Cr0.4, and Fe/Cr ratio is ~7 
that and match with this ratio of the standard mineral 
as determined by Novgorodova [1] and Novgorodova 
et al. [2]. The occurrence of chromferide in contraction 
cracks and gas vesicles in impact melt rocks provide 
evidence of its late formation, after the complete solid-
ification of the impact melt rock that host the crystals. 
The temperature of chromferide crystallization in im-
pact melt rocks of El’gygytgyn is unknown, but for 
chromferide from the gold ore deposits, Novgorodova 
et al. [2] assumed this temperature to be around 400oC. 

Discussion and Conclusions: The enrichment of 
impact melt rocks and impact glasses in the element 
chromium relative to the contents in the volcanic target 
rocks of the El’gygytgyn impact structure was already 
noted in previous studies from trace element analyses 
(e.g., by Valter et al. [8], Kapustkina et al. [9], and 
Gurov and Koeberl [5], as well as chromium isotopic 
studies by Foriel et al. [10]. Thus, we assume that the 
most likely source of chromium in chromferide was 
the impacting asteroid. 
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Table 1. Electron microprobe analyses (EDS data) 

of chromferide from the El’gygytgyn crater and from a 
gold ore deposit of the Urals (original discovery 
location). 
____________________________________________ 

                            1            2            3 
     Fe              86.85      87.00      88.91 
     Cr              11.65      12.98      11.30 
     Si               1.29           −             – 
    Total         99.79      99.98     100.21     

  
____________________________________________ 

 
1 –Sample E-900-12, average of 5 analyses; 2 – 

Sample E-900-1, average of 4 analyses; 3 - chrom-
feride by Novgorodova et al. (1986). 

 
 

 
 
Figure 1. Chromferide (white) in open contraction 
crack in devitrified glass matrix. Crystallites in matrix 
(grey) are hypersthene (sample E-900-12). 
 

 
 
Figure 2. Chromferide in gas bubble in glassy matrix. 
Inner surface of the bubble is lined with aggregations 
of feldspar (upper left and center of image).  Aggrega-
tions and grains of chromferide (white) occur on the 
inner surface of the bubble (center and upper right of 
image). Isometric crystallites are hematite (light grey 
in upper part of image). Joint crystallization of chrom-
feride and hematite in a crack is visible (lower left) (E-
900-12). 
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