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            Introduction: The Talemzane circular 
depression appears with three other Algerian structures 
(Amguid, Ouarkziz and Tin Bider) in the Earth Impact 
Database. The simple bowl-shaped crater is located at 
33°19' N and  004°02' E.  It has a diameter of 1750 m 
and an elevated rim up to 67 m above the crater floor. 
The crater is emplaced in Senonian or Eocene 
limestones. A meteoritic origin of the crater was 
proposed following an investigation from the air  by  
Karpoff (1953) and the breccias around the structure 
[1,2]. No impact shock effects were known from this 
structure [1,2,3,4,5]. 
        We newly investigated this crater in the search for 
potential impact melt lithologies. Polished thin sections 
of impact melt-bearing breccias material were 
examined by petrographic microscopy. Backscattered 
electron (BSE) images were made in order to 
characterize microstuctures. Chemical analyses were 
carried out using a CAMECA SX-100 electron 
microprobe (Université Pierre et Marie Curie, Paris, 
France). 
          Mapping of Talemzane Impact Crater: We 
have carried detailed mapping of the structure [4, 5] 
which has allow distinguishing:  
-Senonian or Eocene beds of thin limestone and flint 
(target rock) with dips of 20° near the crater center and 
of about 80° near the rim. 
- Breccias: 1) Polymict breccias, 2) Monomict breccias. 
Breccias elements are connected by calcitic matrix, 3) 
Impact melt-bearing breccias, 4) Limestone breccias 
(accumulations of large scattered blocks of limestone), 
5) Proximal ejecta up to 500 m from the rim and 6) 
Breccias dikes. 
- Crystalline limestone layer that is located 
systematically beneath limestone breccias and showing  
dark grains strongly magnetic. 
-Marble outcrops occur in association with the 
crystalline limestone layer. 
            Evidence of Impact-generated Carbonate 
Melts: The impact melt-bearing breccias comprise 
fragmented target rocks set within two matrix phases 
(silicate-rich glass and calcite). 
            SEM backscattered electron imagery of samples 
from the breccias reveals textural evidence for the 
presence of immiscible impact-generated melts  

 

 
 
 
 
between the CaCO3-rich and silicate-rich phases of the 
matrix. This evidence includes 1)  coalesced, or  
partially coalesced, calcite globules and blebs within 
silicate glass (Fig .2 and 3b), 2) intermingling, but not 
blending, of calcite with silicate- rich glass  (Fig .2) ,  
3) individual  calcite  spheres and globules within 
silicate-rich glass (Fig .2) and 4) sharp menisci and 
budding between silicate and carbonate glasses (Figs. 2 
and 3a), (see also [6] and compare recent review by 
[7]).). These provide evidence for carbonates and 
silicate glasses being in the liquid state at the same 
time. 

 
 
 
 
 
          Electron microprobe analyses yielded detectable   
enrichment in Al and Si of the matrix-forming calcite 
(Table .1). 
 In contrast with sedimentary, metamorphic, 
hydrothermal  and shocked (but not melted) calcites, 
carbonatitic (i.e., igneous)  calcites are the only 

Fig. 2: Backscattered electron photomicrograph of impact bearing-
breccias showing intermingled `tunnels' of calcite (Cc) and Si-Al-
Mg-rich glass (Glass). Note the transformation of glass into clay 
on the right side of the picture 
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Fig. 1: a) photograph of Talemzane impact melt bearing-breccias. 
b) Plane-polarized light photomicrographs of Talemzane impact 
melt-bearing breccias (particle size ~500 µm) showing fluidal 
textures of melt intrusion into clasts (dark area).  
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naturally occurring examples to contain elevated 
concentrations of Si and Al [6]. This suggests that the 
matrix-forming calcite from the breccias crystallized 
from a melt 

Analysis    calcite 1        calcite 2      calcite 3  
SiO2               4,0 3,1 2,2 
Al2O3 0,7 0,7 0,6 
FeO 0,4 0,1 0,3 
MgO 0,8 1,9 1,1 
CaO 55,5 55,3 54,2 
K2O    0,1 - - 
Total 62,1 61,3 58,8 

 
.  
         The silicate component of the matrix consists of 
Si-Al-Mg-rich glass generally transformed into clay 
(compare [8]).  Si-Mg-Al-rich glasses within the matrix 
yielded totals of about 85% (Table .2, analysis 1,2). We 
also recognize Si-rich glass `enclaves' with high totals 
(Table. 2, Analysis 3, see also [6]). The low totals of 
the glasses suggest that they contain significant 
amounts of volatiles (H2O and CO2) [6].  
 

Analysis      glass 1         glass 2           glass 3  
SiO2               58,3 58,3 97,3 
Al2O2 10,3 10,5 - 
FeO 1,3 2,7 - 
MgO 10,8 11,6 - 
CaO 5,0 0,5 - 
K2O    0,1 0,4 - 
Total 86,6 85,2 97,8 

 
 
 
 
      Some clasts are penetrated by calcite and silicate 
injections. These textures indicate that the matrix 
(calcite- and silicate-rich glass) was initially a hot  
liquid (Fig. 3).  
            

 
 

             Conclusions: The phase relations of CaCO3 
[9]  indicate that melting is the dominant response of 
carbonates to hypervelocity impact. Field studies, SEM 
backscattered electron imagery and Electron 
microprobe analyses of samples from the impact melt-
bearing breccias reveals textural and chemical evidence 
for the melting of limestone and flint during formation 
of the Talemzane impact crater. These evidence which 
include 1) High Si- Al content of calcite, 2) 
Microtextural evidence for liquid immiscibility 
between the CaCO3-rich and silicate-rich phases of the 
matrix and 3) Fluidal textures of melt intrusion into and 
around clasts, indicate that the carbonate-silicate matrix 
was originally a melt. 
        The low totals of the Si-Al-Mg-rich glasses 
suggest that they contain significant amounts of 
volatiles [6]. Fully quantitative analysis on these 
glasses leads to quantify shock-released CO2 from 
limestone.   
         The occurrence of such melts might be in some 
analogy to the Steinheim 3,8 km impact breccias 
(Germany) [10],  the carbonatic impact melt rocks 
reported from the larger, ~24 km Haughton impact 
structure in arctic Canada [6] and the 24 km Ries 
Crater-fill suevite (Germany) [8].   
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Table 1: Electron microprobe analyses of various carbonate from 
the impact melt-bearing breccias. 
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Fig .3: Evidence for the infiltration of a) calcite-silicate matrix 
into clasts and b) calcite matrix around glass and clay. Note 
calcite occurring as irregular blebs and globules within the glass. 

Table 2: Electron microprobe analyses of glasses from the 
impact melt-bearing breccias. 
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