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Figure 1 Simplified geological map showing area of interest 

Sample ID: KD000154

Latitude: 10.576916 Longitude: -8.8774976 

Geographic Coordinate System: WGS 1984 

Deposit/ Prospect or area:  Siguiri

Rock type/ Description:  Altered Diorite obtained from chips of drill core.

Sample type: Drill core chips 

Thin Section: N/A

Geochemistry: Yes

Zircon Concentrate/Morphology: Good (Figure 2). In general zircons present a 

teardrop shapt and are slightly rounded. A few grains are more elongated and 

tabular. Zoning is characteristic of high temperature rocks. Signs of 

metamictamization. In general zircons are relatively small at around 100 to 125 μm 
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Figure 2 CL image of selected analyzed zircon grains. 

 

Analytical Details: The sample is mounted on mount GH2, was analysed on the 21 

of June of 2013. 7 analysis of the standard M257 (561.3 Ma; U, 840 ppm) were 

performed during the session, the external spot-to-spot uncertainty of 0.50 % (1σ) 

and 238U/206Pb calibration uncertainty of 0.53 % (1σ). Applied common-Pb 

corrections were based on the Stacey and Kramers (1975) model for isotopic 

compositions. Intensity beam was 2.3 nA. Analytical cut off are established as 

follow: U<1000 ppm, common Pb<1 % and Discordancy<10 %. All analyses above 

the previously mentioned values were rejected, all the results report the 206Pb/207Pb 

age. 

Results: 23 analyses were performed on 21 zircons and three populations were 

identified (Figure 3) and 6 analyses were rejected.
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Interpretation: the crystallyzation age was interpreted from 11 zircons with a 

weight mean average age of 2110 ± 13, MSWD of 1.8 (Figure 4). I was not possible 

to determine a discordia age. 

A second population was determined from 5 analyses and yield an age of 2154 ± 12 

Ma, MSWD of 0.56 (Figure 5) and a Discordia plot age of 2156 ± 15 (lower 

intercept of 399 ± 640 MA) MSWD of 0.34 (Figure 6). this age is considered to be 

representing of inherited grains. 

The third population consist of only 1 analysis the yield an age of 2274 ± 22 Ma. 

Also inherited 

Figure 3 Tera-Wasserburg plot for all population.

238U/206Pb

20
7 P
b/

20
6 P
b



U-Pb SHRIMP Geochronology  Luis Parra 
 
 

KD000154 

Figure 4 Weight mean average for the interpreted crystallization age population. 

Figure 5 Weight mean average for all populations
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Figure 6 Tera-Wasserburg plot for interpreted inherited age
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Figure 1 Simplified map of eastern Guinea showing area of interest. 

Sample ID: KL000274

Latitude: 10.77452                   Longitude:  -8.91775

Geographic Coordinate System: WGS 1984 

Deposit/ Prospect or area: Koulekoun 

Rock type/ Description:  Altered dacite microporphyry. Hand specimen was 

composed by small chips obtained from drill core. 

Sample type: Drill core chips

Thin Section: N/A

Geochemistry: No
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Zircon Concentrate/Morphology: Zircon yield for a first batch was reported as 

zero; a second batch was send with similar results, a very careful hand picking 

allowed some grains to be mounted. Zircons were relatively small, less than 100 μm 

long by 25-40 μm wide most of them presented a teardrop shape. Oscillatory zoning 

is clear under CL imaging as well as metamictimization effecting large portion of a 

large number of grains. Additionally some grains are dark coloured under CL which 

might suggest large amounts of common Pb or high U concentrations (Figure 2). 

Figure 2 CL image of selected analyzed zircon grains.

Analytical Details: The sample is mounted on mount GH2, was analysed on 

SHRIMP A at the John de Laeter Centre for Isotope Research of Curtin University, 

Perth, Western Australia on June 22, 2013. 13 analysis of the standard M257 (561.3 
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Ma; U, 840 ppm) were performed during the session, 3 were rejected after which the 

external spot-to-spot uncertainty of 1.04 % (1σ) and 238U/206Pb calibration 

uncertainty of 038 % (1σ). Applied common-Pb corrections were based on the 

Stacey and Kramers (1975) model for isotopic compositions. Intensity beam was 1.2 

nA. Analytical cut off are established as follow: U<1000 ppm, common Pb<1 % and 

Discordancy<10 %. All analyses above the previously mentioned values were 

rejected, all the results report the 206Pb/207Pb age. 

Results: 18 analyses were performed on 13 zircons. 7 analyses were rejected due to 

high common Pb (> 1%): KL274-16, -13, -9, -14, -11, -4, and -3. The remaining 

grains were divided into two populations (Figure 3): Population interpreted as 

crystallisation age composed of 10 analyses; and (2) composed by one point 

interpreted as an inherited age.

Interpretation: Main population weight mean average age is 2121 ± 20 Ma (Figure 

4) and the intercept age is of 2133 ± 20 Ma (Figure 5), which is the interpreted 

crystallisation age. A more precise age was impossible to obtain due to the reduce 

amount of zircons and the damage of the few zircons mounted either due to fractures 

and cracks or due to mitamictimization. An inherited grain with an age of 2878 ± 9 

Ma.
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Figure 3 Accepted analyse, yellow population 1, interpreted as crystallisation age; blue population 2, 

inherited age 

 
Figure 4 Weight mean average for the interpreted crystallization age population.
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Figure 5 Tera-Wasserburg plot for population interpreted as the crystallization age showing the

intercept age.
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Figure 1 Simplified map of eastern Guinea showing area of interest.

 

Sample ID: KL000565

Latitude: 10.78728611 Longitude: -8.972577086

Geographic Coordinate System: WGS 1984 

Deposit/ Prospect or area: Siguiri 

Rock type/ Description: Granodiorite obtained from chips of drill core.

Sample type: Drill core chips 

Thin Section: N/A

Geochemistry: Yes

Zircon Concentrate/Morphology: Zircon yield was good.  Zircons were tabular 

elongated of multiple sizes, but overall they were small no more than 100 μm long 

by 20-30 μm wide. Oscilatory zoning is evident but not as clear as in other samples, 
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but still an indication of magmatic origin. Colouration of the grains suggest high 

common Pb or high U concentrations. (Figure 2) 

 

Figure 2 CL image of selected zircons.

Analytical Details: The sample is mounted on mount GH2, was analysed on 

SHRIMP A at the John de Laeter Centre for Isotope Research of Curtin University, 

Perth, Western Australia on June 22, 2013. 11 analysis of the standard M257 (561.3 

Ma; U, 840 ppm) were performed during the session, 3 were rejected after which the 

external spot-to-spot uncertainty of 1.13 % (1σ) and 238U/206Pb calibration 

uncertainty of 046 % (1σ). Applied common-Pb corrections were based on the 

Stacey and Kramers (1975) model for isotopic compositions. Intensity beam was 1.2 

nA. Analytical cut off are established as follow: U<1000 ppm, common Pb<1 % and 
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Discordancy<10 %. All analyses above the previously mentioned values were 

rejected, all the results report the 206Pb/207Pb age.

Results: 15 analyses on 10 zircons were performed. 8 analyses were rejected due to 

Discordancy values. After the rejection of the previously named points one 

population was established, which represents a coherent age group.

Interpretation: The resulting group show a weight mean average age of 2096 ± 10 

Ma, MSWD of 1.9 (Figure 3) and an intercept age of 2097.5 ± 6.5 Ma and a MSWD 

of 1.9, which was interpreted to be the crystallisation age (Figure 4)

 

 
Figure 3 Weight mean average for the interpreted crystallization age population. 
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Figure 4 Tera-Wasserburg plot for population interpreted as the crystallization age showing the 

intercept age. 
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Figure 1 Simplified map of eastern Guinea showing area of interest. 

 

Sample ID: KL000630

Latitude: 10.770462 Longitude: -8.9198518

Geographic Coordinate System: WGS 1984 

Deposit/ Prospect or area: Koulekoun 

Rock type/ Description:  Altered dacite porphyry. The sample is rich in quartz, and 

feldspar, problably K-feldspar, it also contain some plagioclase. Dominant colour is 

light grey mineral grain size is around 2 by 4 mm. White rectangular grains of 

possible plagioclase. Some opaques consisting mainly of pyrite and chalcopyrite. 

Some very small dark green, black minerals, biotite, hornblende? (Figure 2) 
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Figure 2 Hand specimen 

Sample type: Drill core altered diorite

Thin Section: thin section show a very altered samples. Only quartz grains are do 

not show any alteration and are identifiable and they represent no more than 5 % of 

the total mineral assemblage. Matrix presumably plagioclase rich as is all with 

serecite and very fine grained. Some remanet of large plagioclase grains are visible. 

Also possible actinolite. Some biotite? Alteration makes identifieying minerals very 

difficult. Most likely a diorite.

Figure 3: Thin section of selected sample
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Geochemistry: N/A

Zircon Concentrate/Morphology: zircon concentrate was very low. Overall zircons 

are relatively small zircons are characteristics of shallow intrusions or volcanics. 

Zoning is easily recognizable. Metamictimization of edges and outer zones is 

evident. Shape is for the most part teardrop to slightly rounded, but a few grains are 

slightly elongated. (Figure 4)

 

Figure 4 CL image of selected zircons.

Analytical Details: The sample is mounted on mount GU1, was analysed on 

SHRIMP A at the John de Laeter Centre for Isotope Research of Curtin University, 

Perth, Western Australia on June 22, 2013. 13 analysis of the standard M257 (561.3 

Ma; U, 840 ppm) were performed during the session, the external spot-to-spot 

uncertainty of 051 % (1σ) and 238U/206Pb calibration uncertainty of 0.50 % (1σ). 

Applied common-Pb corrections were based on the Stacey and Kramers (1975) 

model for isotopic compositions. Intensity beam was 2.3 nA. Analytical cut off are 

established as follow: U<1000 ppm, common Pb<1 % and Discordancy<10 %. All 
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analyses above the previously mentioned values were rejected, all the results report 

the 206Pb/207Pb age. 

Results: 17 analyses were performed on 12 zircons. 5 analyses were rejected and 

two populations were identified (Figure 5).  

Figure 5 Tera-Wasserburg plot for all population. 

Interpretation: Main population interpreted as the crystallization age represented by 

11 analyses yield ages of 2078 ± 14 Ma, MSWD 1.9 (Weight mean average age) and 

Discordia age of 2066 ± 19 (MSWD of 0.97) with a lower intercet age of 918 ± 500 

Ma (Figures 6 and 7). 

The second population interpreted to be an inherited age was determined from 1 

anaylis with an age of 2131 ± 12 Ma . 
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Figure 6 Weight mean average for the interpreted crystallization age population. 

Figure 7 Tera-Wasserburg plot for population interpreted as the crystallization age showing the 
intercept age. 
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Figure 1 Simplified geological map of the southern Mali showing area of interest. 

Sample ID: ML12-066

Latitude: 11.1923 Longitude: -7.77283

Geographic Coordinate System: WGS_1984

Deposit/ Prospect: Bougouni region

Sample type: Surface

Rock type/ Description: Granodiorite.  Plag-Bt-amph.  Xenoliths of mafic.  

Magmatic texture.  Magma mixing.  Some Sed xenoliths. (Figure 2) 
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Figure 2 Hand specimen 

 

Thin Section: Granodioirte, coarse grained, plagioclase dominated, just a few k-

feldspar grains are visible. Quartz is present. No significant alteration. Large 

amounts of biotite which is for most part reddish brown, some chlorite is present 

 

Figure 3 Thin section image 

Geochemistry: Yes 

Zircon Concentrate/Morphology: Zircon yield was. Zircons are mainly euhedral to 

subhedral elongated tabular grains of approximately 75 to 150 μm long and 50 to 75 
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μm wide. Zircon had rounded terminations and some of them presented an overall 

more rounded shape as they appear to have been more equant. Grain present clear 

oscillatory zoning but they also have signs ofextensive metamictimization. Inherited 

cores appear in some grains as well as intrusions. (Figure 4)  

 

Figure 4 CL image of selected analyzed zircon grains.

Analytical Details: The sample is mounted on mount ML11, was analyzed on 

SHRIMP A at the John de Laeter Centre for Isotope Research of Curtin University, 

Perth, Western Australia on February 15, 2013. 18 analysis of the standard M257 

(561.4 Ma; U, 830 ppm) were performed during the session, the external spot-to-spot 

uncertainty of 1.49 % (1σ) and 238U/206Pb calibration uncertainty of 0.44 % (1σ). 

Applied common-Pb corrections were based on the Stacey and Kramers (1975) 

model for isotopic compositions. Intensity beam was 2.2-2.0 nA. Analytical cut off 

are established as follow: U<1000 ppm, common Pb<1 % and Discordancy<10 %. 

All analyses above the previously mentioned values were rejected, all the results 

report the 206Pb/207Pb age. 
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Results: 14 analyses were performed on 10 zircons of different size. 2 analyses were 

rejected and the remaining analyses defined a single population. 

Interpretation: the identified population of 12 analyses yield a mean weight 

average age of 2099 ± 6 Ma, MSWD of 1.5, interpreted crystallization age (Figure 

5); intercept age of 2099 ± 8, MSWD of 1.7 (Figure 6).

Figure 5 Weight mean average for the interpreted crystallization age population. 
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Figure 6 Tera-Wasserburg plot for population interpreted as the crystallization age showing the 

intercept age.
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Figure 1 Simplified geological map of the southern Mali showing area of interest.

 

Sample ID: ML12-068 

 

Latitude: 10.471  Longitude: -7.0471

Geographic Coordinate System: WGS_1984

Deposit/ Prospect: Morila region

Sample type: Surface

Rock type/ Description: Granite pinkinsh in color, mostly k-felspar> over 

plagioclase. Quartz is abundant. Equigranular medium rained. (Figure 2)  
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Figure 2 Hand specimen 

Thin Section: traces of sulphides other trace minerals include zircons, titanite some 

hematite. Major minerals k-felspar, quartz and plagioclase. Some biotite, small 

amounts of horblende. Chlorite in the bitite is present as well as some minor serecitic 

alteration 

Granite 

 

Figure 3 Thin section image
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Geochemistry: Yes 

Zircon Concentrate/Morphology: Zircon yield was abundant. Zircons are mainly 

euhedral to subhedral elongated tabular grains of approximately 100 to 150 μm long 

and 50 to 75 μm wide. Also some grains hag a more equan-tear drop shape. These 

grains present oscillatory and in some cases a faint zoning in CL images and in some 

cases in BSE images. The CL images also show some inherited. The edges of the 

rims around these cores also show some metamictization. Additionally some of the 

zircons show extensive cracks and fractures. (Figure 4) 

 

Figure 3 CL image of selected analyzed zircon grains.
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Analytical Details: The sample is mounted on mount ML11, was analyzed on the 15 

of February of 2013. 18 analysis of the standard BR266 (559 Ma; U, 903 ppm) were 

performed during the session, the external spot-to-spot uncertainty of 1.49 % (1σ) 

and 238U/206Pb calibration uncertainty of 0.44 % (1σ). Applied common-Pb 

corrections were based on the Stacey and Kramers (1975) model for isotopic 

compositions. Intensity beam was 2.2-2.0 nA. Analytical cut off are established as 

follow: U<1000 ppm, common Pb<1 % and Discordancy<10 %. All analyses above 

the previously mentioned values were rejected, all the results report the 206Pb/207Pb 

age. 

Results: 21 analyses were performed on 21 zircons of different size. 7 analyses were 

rejected. For the present study the minimum number of analyses required to generate 

a reliable age is 4. 

Interpretation: One single population was identified; (1) Consisting of 14 analyses, 

with a mean weight average age of 2104 ± 7 Ma, MSWD of 1.7, interpreted 

crystallization age (Figure 5); intercept age of 2084 ± 10, MSWD of 1.05 (Figure 6).
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Figure 5 Weight mean average for the interpreted crystallization age population. 

Figure 6 Tera-Wasserburg plot for population interpreted as the crystallization age showing the 
intercept age. 
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Figure 1 Simplified geological map of the southern Mali showing area of interest. 

 

Sample ID: ML12-070

Latitude: 10.5208  Longitude: -7.09607

Geographic Coordinate System: WGS_1984

Deposit/ Prospect: Morila region

Sample type: Surface

Rock type/ Description: Orthogranite.  Sediment and mafic xenoliths.  2-10mm 

plag phenos.  Ghost clasts.   Slightly banded in places.  Alignment of clasts. (Figure 

2) 
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Figure 2 Hand specimen 

Thin Section: some k-feldspa, plagioclase, quartz, this is a granite! Biotite, chlorite, 

apatite and zircons are common no alteration. (Figure 3)  

 

Figure 3 Thin section image of sample BE2.

Geochemistry: Yes 

Zircon Concentrate/Morphology: Zircon yield was abundant. Zircons are mainly 

euhedral to subhedral elongated tabular grains of approximately 100 to 150 μm long 



U-Pb SHRIMP Geochronology  Luis Parra 
 
 

ML12-070 

and 50 to 75 μm wide. These grains present oscillatory zoning in CL images and in 

some cases in BSE images. The CL images also show some inherited cores with 

metamictization along the edges. The edges of the rims around these cores also show 

some metamictization. Additionally some of the zircons show extensive cracks and 

fractures. (Figure 4)  

 

Figure 4 CL image of selected analyzed zircon grains.

Analytical Details: The sample is mounted on mount ML11, was analyzed on the 15 

of February of 2013. 18 analysis of the standard M257(559 Ma; U, 903 ppm) were 

performed during the session, the external spot-to-spot uncertainty of 1.49 % (1σ) 

and 238U/206Pb calibration uncertainty of 0.44 % (1σ). Applied common-Pb

corrections were based on the Stacey and Kramers (1975) model for isotopic 

compositions. Intensity beam was 2.2-2.0 nA. Analytical cut off are established as 
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follow: U<1000 ppm, common Pb<1 % and Discordancy<10 %. All analyses above 

the previously mentioned values were rejected, all the results report the 206Pb/207Pb 

age. 

Results: 30 analyses were performed on 25 zircons of different size. 12 analyses 

were rejected. For the present study the minimum number of analyses required to 

generate a reliable age is 4. 

Interpretation: Three age groups were identified (Figure 5). 

 

Figure 6 Tera-Wasserburg plot for all population s 

One population consisting of 9 analyses, with a mean weight average age of 2121 ±

8 Ma, MSWD of 2.1 (Figure 6), interpreted crystallization age; intercept age of 2120 

± 9, MSWD of 2.2 (Figure 7). 
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Figure 6 Weight mean average for the interpreted crystallization age population. 

 

Figure 7 Tera-Wasserburg plot for population interpreted as the crystallization age showing the 
intercept age. 
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Second population compose of 8 analyses: yield weight mean average age of 2152 ±

5 Ma (Figure 8) and intercept age of 2150 ± 7 Ma and interpreted to be an inherited 

age (Figure 9). 

Figure 8 Weight mean average for all population.

 

Figure 7 Tera-Wasserburg plot for interpreted inherited age 

 

238U/206Pb

20
7 P
b/

20
6 P
b



U-Pb SHRIMP Geochronology  Luis Parra 
 
 

ML12-070 

Third population is composed of 1 grain with an age of 2207 ± 5 Ma. 
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Figure 1 Simplified geological map of the southern Mali showing area of interest. 

Sample ID: ML12-078

Latitude: 11.12722  Longitude: -6.842896247

Geographic Coordinate System: WGS_1984

Deposit/ Prospect: Morila region

Sample type: Surface

Rock type/ Description: granite, strongly foliated qtz, plagioclase and k-felspar are 

present. K-feldspar> plagioclase, biotite mica ric, sulphides? (Figure 2) 
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Figure 2 Hand specimen 

Thin Section: Shows greater quartz content than hand specimen sample. K-

feldspar> plagioclase (Granite). Feldspar grains appear in some cases elongated and 

bounded by smaller relatively rounded quartz grains, the foliation is particularly 

evident across the biotite mica which appears to “flow” around qtz and feldspar 

grains. Large portions of the biotite are chloratized, (Figure 3)    

 

Figure 3 Thin section of selected sample
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Geochemistry: Yes 

Zircon Concentrate/Morphology: Zircon yield was relatively poor only a few 

zircons were suitable for dating. Zircons are mainly euhedral to subhedral elongated 

tabular grains of approximately 75 to 125 μm long and 30 to 60 μm wide. These 

grains present oscillatory zoning in CL images. The CL images also show some 

inherited cores with metamictization along the edges. The edges of the rims around 

these cores also show some metamictization. Additionally some of the zircons show 

extensive cracks and fractures. (Figure 4) 

 

Figure 4 CL image of selected zircons.

Analytical Details: The sample is mounted on mount ML11, was analyzed on the 15 

of February of 2013. 18 analysis of the standard M257 (561.3. Ma; U, 830 ppm) 

were performed during the session, the external spot-to-spot uncertainty of 1.49 %

(1σ) and 238U/206Pb calibration uncertainty of 0.44 % (1σ). Applied common-Pb 
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corrections were based on the Stacey and Kramers (1975) model for isotopic 

compositions. Intensity beam was 2.2-2.0 nA. Analytical cut off are established as 

follow: U<1000 ppm, common Pb<1 % and Discordancy<10 %. All analyses above 

the previously mentioned values were rejected, all the results report the 206Pb/207Pb 

age. 

Results: 20 analyses were performed on 13 zircons of different size. 9 analyses 

were. 6 age groups where identified (Figure 5) 

Interpretation: 1) 5 analyses, with a mean weight average age of 2122 ± 12 Ma, 

MSWD of 2.2, interpreted crystallization age (Figure 6); intercept age of 2136 ± 15, 

MSWD of 1.5 (Figure 7).

The second group consisted of two inherited analysis with an age of 2145 ± 6 Ma 

and 2150 ± 6 Ma. 

Third age group is composed by 1 analysis and yield an age of 2212 ± 6 Ma while 

the fourth age group was also one analysis with an age of 2329 ± 7 Ma. Finally the 

last age group was composed of two analyses with ages of 2570 and 2571 and errors 

of 42 and 10 Ma respectively. 
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Figure 4 Tera-Wasserburg plot for all populations.

Figure 6 Weight mean average for the interpreted crystallization age population. 

238U/206Pb

20
7 P
b/

20
6 P
b



U-Pb SHRIMP Geochronology  Luis Parra 
 
 

ML12-078 

Figure 7 Tera-Wasserburg plot for population interpreted as the crystallization age showing the 
intercept age.
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Figure 1 Simplified geological map of the southern Mali showing area of interest. 

Sample ID: ML12-079A

Latitude: 11.12372  Longitude: -6.82612153

Geographic Coordinate System: WGS_1984

Deposit/ Prospect: Morila region

Sample type: Surface

Rock type/ Description: Gneissic granite. Foliated/ banded mainly dark in color. 

Mineral aligments is mainly shown by black mineral which is mainly dominated by 
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biotite. Other minerals mainly quartz and possible k-feldspar are still sub-rounded. 

Biotite display its characteristic cleavage and is easily recognizable. k-feldspar is 

relatively form of large crystals of around 5 mm, quartz appear to be smaller.

 

Figure 2 Hand specimen

Thin Section: show a deformed but not too altered sample. Large amount of biotite 

as well as some hornblende Plagioclase is less abundant than k-feldspars. Quartz 

around 20 % relatively medium grained. Banded aspect is given by the deformations 

of the micas and hornblende
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Figure 3 thin section image

Geochemistry: Yes 

Zircon Concentrate/Morphology: Zircon yield was abundant. Zircons are mainly 

euhedral to subhedral elongated tabular grains of approximately and of variable sizes 

the larger ones are approximatedly 150 to 225 μm long and 100 to 150 μm wide,

while the smaller zircons are of approximately 75 to 125 μm long and 30 to 60 μm 

wide. These grains present oscillatory zoning in CL images and in some cases in 

BSE images. Most grain present relatively sharp to slightly sub-rounded termination. 

Cl images show sclear oscillatory zoning as well as small signs of 

metamictamization and inclusions. 
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Figure 4 CL image of selected zircons

Analytical Details: The sample is mounted on mount ML12, was analyzed on 

SHRIMP A at the John de Laeter Centre for Isotope Research of Curtin University, 

Perth, Western Australia on 22 of April of 2013. 13 analysis of the standard M257 

(561.3 Ma; U, 830 ppm) were performed during the session, the external spot-to-spot 

uncertainty of 0.94 % (1σ) and 238U/206Pb calibration uncertainty of 0.37 % (1σ). 

Applied common-Pb corrections were based on the Stacey and Kramers (1975) 

model for isotopic compositions. Intensity beam was 2.2-2.0 nA. Analytical cut off 

are established as follow: U<1000 ppm, common Pb<1 % and Discordancy<10 %. 

All analyses above the previously mentioned values were rejected, all the results 

report the 206Pb/207Pb age. 
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Results: 19 analyses were performed on 17 zircons of different size. 2 analyses were 

rejected. The remaining 17 analyses formed a single population. 

Interpretation: One single population was identified; (1) Consisting of 17 analyses, 

with a mean weight average age of 2098 ± 6 Ma, MSWD of 1.06, interpreted 

crystallization age (Figure 2); intercept age of 2089 ± 8, MSWD of 0.59 (Figure 3).

 

Figure 5 Weight mean average for the interpreted crystallization age population. 
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Figure 6 Tera-Wasserburg plot for population interpreted as the crystallization age showing the 
intercept age. 
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Figure 1 Simplified geological map of the southern Mali showing area of interest. 

Sample ID: ML12-079B

Latitude: 11.1237  Longitude: -6.82612

Geographic Coordinate System: WGS_1984

Deposit/ Prospect: Morila region

Sample type: Surface

Rock type/ Description: Gneissic granite. Close inspection suggest it is either a 

granite or granodiorite. Mica is dominated by biotite, no visible muscovite in hand 

specimen. Quartz and plagioclase grains are elongated and present slightly rounded 

terminations
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Figure 2 Hand specimen 

 

Thin Section: Banded/foliated specially along biotite grains. Quartz is mainly fine 

grained but also some relatively coarser abundant plagioclase and some minor k-

feldspar. Some chlorite, apatite, and zircons. Sample is granite. (Figure 3)  

 

Figure 3 Thin section image

Geochemistry: Yes
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Zircon Concentrate/Morphology: Zircon yield was abundant. Oscillatory zoning 

was very strong within the imaged zircons. Zircons are mainly euhedral to subhedral 

elongated tabular grains of approximately 100 to 150 μm long and 50 to 75 μm wide. 

Some grain present relatively sharp terminations while others present slightly more 

rounded ones. Some zircons are broken or fractured. The CL images also show what 

it could be inherited cores. The edges of the rims around these cores also show a

very weak metamictization. (Figure 4)  

 

Figure 3 CL image of selected analyzed zircon grains.

Analytical Details: The sample is mounted on mount ML12, was analyzed on 

SHRIMP A at the John de Laeter Centre for Isotope Research of Curtin University, 

Perth, Western Australia on 25/2/2013. 14 analysis of the standard M257 (561.4 Ma; 

U, 830 ppm) were performed during the session, the external spot-to-spot uncertainty 

of 1.86 % (1σ) and 238U/206Pb calibration uncertainty of 0.29 % (1σ). Applied 

common-Pb corrections were based on the Stacey and Kramers (1975) model for 
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isotopic compositions. Intensity beam was 2.2-2.0 nA. Analytical cut off are 

established as follow: U<1000 ppm, common Pb<1 % and Discordancy<10 %. All 

analyses above the previously mentioned values were rejected, all the results report 

the 206Pb/207Pb age. 

Results: 25 analyses were performed on 17 zircons of different size. 6 analyses were 

rejected. Two age groups were identified. 

Interpretation: (1) Consisting of 18 analyses, with a mean weight average age of 

2087 ± 8 Ma, MSWD of 1.01, interpreted crystallization age (Figure 5); intercept age 

of 2086 ± 9, MSWD of 1.06 (Figure 6).

Figure 4 Weight mean average for the interpreted crystallization age population. 
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Figure 5 Tera-Wasserburg plot for population interpreted as the crystallization age showing the 

intercept age. 
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Figure 1 Simplified geological map of the southern Mali showing area of interest.

Sample ID: ML12-080

Latitude: 11.109  Longitude: -6.81391

Geographic Coordinate System: WGS_1984

Deposit/ Prospect: Morila region

Sample type: Surface

Rock type/ Description: Gneissic granite slightly banded quartz, biotite, 

plagioclase, k-feldspar some alteration? Yellowish in color. (Figure 2)
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Figure 2 Hand specimen 

Thin Section: Qtz rich granite.fine grained biotite slightly banded and mostly 

reddish brown some tiatanite, zircons are abundant and small amounts of 

hornblende. K-feldspat > plagioclase. 

 

Figure 3 Thin section image  
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Geochemistry: Yes 

Zircon Concentrate/Morphology: Zircon yield was good. Zircons are mainly 

euhedral to subhedral elongated tabular grains of approximately 100 to 150 μm long 

and 50 to 75 μm wide. These grains present oscillatory zoning in CL images and in 

some cases in BSE images. The CL images also show some inherited cores with 

metamictization along the edges. The edges of the rims around these cores also show 

some metamictization. Additionally some of the zircons show extensive cracks and 

fractures. A very small percentage of the zircons appear as equant grains and are 

slightly larger than those of the main population, showing similar textures and 

characteristics. (Figure 4) 

 

Figure 4 CL image of selected analyzed zircon grains.
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Analytical Details: The sample is mounted on mount ML16, was analyzed on 

SHRIMP A at the John de Laeter Centre for Isotope Research of Curtin University, 

Perth, Western Australia on 30/4/2013. 13analysis of the standard M257 (561.3 Ma; 

U, 830 ppm) were performed during the session, the external spot-to-spot uncertainty 

of 0.97 % (1σ) and 238U/206Pb calibration uncertainty of 0.33 % (1σ). Applied 

common-Pb corrections were based on the Stacey and Kramers (1975) model for 

isotopic compositions. Intensity beam was 2.2-2.0 nA. Analytical cut off are 

established as follow: U<1000 ppm, common Pb<1 % and Discordancy<10 %. All 

analyses above the previously mentioned values were rejected, all the results report 

the 206Pb/207Pb age. 

Results: 19 analyses were performed on 17 zircons of different size. 10 analyses 

were rejected because it had discordancy above +10%. For the present study the 

minimum number of analyses required to generate a reliable age is 4. 

Interpretation: One population was identified; Consisting of 13 analyses, with a

mean weight average age of 2091 ± 9 Ma, MSWD of 2.1, interpreted crystallization 

age (Figure 6); intercept age of 2101 ± 13, MSWD of 1.4 (Figure 7). An additional 

analyses yield an interpreted inherited age of 2128 ± 7 Ma 
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Figure 5 Tera-Wasserburg plot for all population. 

 

Figure 6 Weight mean average for the interpreted crystallization age population. 

238U/206Pb

20
7 P
b/

20
6 P
b

�

�



U-Pb SHRIMP Geochronology  Luis Parra 
 
 

ML12-080 

Figure 7 Tera-Wasserburg plot for population interpreted as the crystallization age showing the 
intercept age. 
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Figure 1 Simplified geological map of the southern Mali showing area of interest.

Sample ID: ML12-082

Latitude: 11.22255518  Longitude:  -6.79942265

Geographic Coordinate System: WGS_1984

Deposit/ Prospect: Morila region 

Sample type: Surface

Rock type/ Description: granitoid, fine grained matrix appear to be mostly quartz. 

Some biotite, xenocryst of plagioclase which are mostly rectangular 2 mm by 4 to 5 

mmm. Afew xenocryst are slightly more sub-rounded. (Figure 2) 
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Figure 2 Hand specimen 

Thin Section: Thin section reveals large amounts of quartz which is mostly fine 

grained. Plagioclase present as fine grined material similar in size to those of quartz 

grains, but also is present as large crystals. Other minerlas include biotite, zircons, 

apatite and some opaques. (Figure 3) 

 

Figure 3 Thin section image  

Geochemistry: Yes 



U-Pb SHRIMP Geochronology  Luis Parra 
 
 

ML12-082 

Zircon Concentrate/Morphology: Zircon concentrates was label as abundant, 

sample have been mounted on ML18 but was not imaged or dated

Analytical Details: N/A 

Results: N/A 

Interpretation: N/A 
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Figure 1 Simplified map of northern Burkina Faso showing area of interest.

Sample ID: ML12-083B 

Latitude: 11.31124024 Longitude: -6.71976004

Geographic Coordinate System: WGS 1984 

Deposit/ Prospect: Morila Region

Rock type/ Description: Granodiorite, some foliation, Hand specimen shows large 

amounts of quartz, which is mostly transparent. White mineral probably plagioclase 

no visible k-feldspar is present. Dar mineral is dominated biotite. (Figure 2)  

Sample type: Surface 
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Figure 2 Hand specimen 

Thin Section: Sample is Quartz and plagioclase rich, although k-feldpar was not 

easely identifiable on the hand specimen it is on the thin section. The k-felspar-

plagioclase ratio suggest this rock is a granodiorite. As Plagioclase if greater than 65 

%.  And quartz is more than 20%. Black minerals are mainly biotite, which in some 

cases have been altered into chlorite. Serecite is evident but does not prevent 

identification of original minerals and textures. Muscovite appears as a secondary 

alteration product from the serecite. Some apatite and zircons are also present. 

(Figure 3) 

 

Figure 3 thin section image.
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Geochemistry: Yes 

Zircon Concentrate/Morphology: Zircon concentrate was abundant and samples 

have been mounted on ML18 but not imaged or dated.

Analytical Details: Not Applicable 

Results: Not Applicable 

Interpretation: Not Applicable 
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Figure 1 Simplified map of northern Burkina Faso showing area of interest.

Sample ID: ML12-084 

Latitude: 11.32736923 Longitude: -6.73064603

Geographic Coordinate System: WGS 1984 

Deposit/ Prospect: Morila Region

Rock type/ Description:  Equigranular Diorite-granodiorite, samples shows quartz, 

plagioclase and important amounts of biotite. Some other dark mineral might include 

hornblende, no visible sulphides. Sample is medium grained. (Figure 2)  

Sample type: Surface exposure 
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Figure 2 Hand specimen 

Thin Section: Thin section shows a mixture of fine and medium grain minerlas. 

Feldspars are dominated by plagioclase > 65% and small amounts of k-feldspar also 

quartz is greater than 20%. Black minarels are very abundant and are dominated by 

biotite, there is no muscovite. Small amounts of hornblende are visible. Other 

minerals include sulphides, which were not visible in hand specimen, magnetite and 

zircons. Biotite appears in some case to be chloritize and plagioclase show minor 

signs of serecitic alteration. (Figure 3) 
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Figure 3 thin section image.

Geochemistry: Yes 

Zircon Concentrate/Morphology: zircon concentrated was abundant and sample 

was mounted on ML18 but not imaged or dated. 

Analytical Details: Not Applicable 

Results: Not Applicable 

Interpretation: Not Applicable 
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Figure 1 Simplified geological map of southern Mali showing sample location. 

Sample ID: ML12-086

Latitude: 10.57669 Longitude: -6.119710111

Geographic Coordinate System: WGS_1984

Deposit/ Prospect: Syama region

Sample type: Surface

Rock type/ Description: Diorite. Samples looks very altered. Px-Plag> Qtz. Highly 

magnetic. Intrusive.  No obvious foliation. (Figure 2) 
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Figure 2 Hand specimen

Thin Section: The thin section reveals quartz content between 5 to 15%, sample 

plagioclase dominated not visible k-feldspar as samples is strongly altered and it is 

difficult to identify minerals and textures. Mica is biotite. Hornblende is also present. 

Alteration products are chlorite, epidote, and maybe actinolite. Samples should be 

classify aas a qtz monzodiorite/ monzodiorite. (Figure 3) 

 

Figure 3 thin section image.
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Geochemistry: No

Zircon Concentrate/Morphology: Zircon yield was relatively abundant. Zircons 

are very large and present zoning characteristic of high temperature rocks. Zircons 

are fragmented and broken. The pieces along with the few zircons that appear to be 

complete suggest that they are mostly of tear drop shape. Terminations are mostly 

rounded. Size is roughly 200 to 250 μm by 75 to 125 μm wide. Cracks and 

inclusions are visible and metamictamization is minor. (Figure 4) 

 

Figure 4 Cl image of selected grains

 

Analytical Details: The sample is mounted on mount ML12, was analyzed on 

SHRIMP A at the John de Laeter Centre for Isotope Research of Curtin University, 
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Perth, Western Australia on 22 of April of 2013. 13 analysis of the standard M257 

(561.3 Ma; U, 830 ppm) were performed during the session, the external spot-to-spot 

uncertainty of 0.94 % (1σ) and 238U/206Pb calibration uncertainty of 0.37 % (1σ). 

Applied common-Pb corrections were based on the Stacey and Kramers (1975) 

model for isotopic compositions. Intensity beam was 2.2-2.0 nA. Analytical cut off 

are established as follow: U<1000 ppm, common Pb<1 % and Discordancy<10 %. 

All analyses above the previously mentioned values were rejected, all the results 

report the 206Pb/207Pb age. 

Results: analyses were performed on equal amount of zircons of different size. No 

analysis was rejected and all 16 analyses for a single population. 

Interpretation: One single population was identified; (1) Consisting of 16 analyses, 

with a mean weight average age of 2150 ± 6 Ma, MSWD of 0.94, interpreted 

crystallization age (Figure 4); intercept age of 2149 ± 7, MSWD of 0.97 (Figure 5).

Figure 4 Weight mean average for the interpreted crystallization age population. 
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Figure 5 Tera-Wasserburg plot for population interpreted as the crystallization age showing the 

intercept age. 
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Figure 1 Simplified map of northern Burkina Faso showing area of interest.

Sample ID: ML12-104 

Latitude: 11.31369149                   Longitude: -6.833805581

Geographic Coordinate System: WGS 1984 

Deposit/ Prospect: Morila Region

Rock type/ Description: Granite, pink color plagioclase, qtz. K-feldspar small 

amounts of black minerals biotite? (Figure 2) 

Sample type: Surface 
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Figure 2 Hand specimen 

Thin Section: Although sample looks altered in hand specimen, thin section does 

not reveal major serecite alteration, most feldspar grains appear intact. Plagioclase, 

k-feldspar, quartz. Biotite is common no hornblende?  

K-feldspar dominates over plagioclase Granite. (Figure 3)  

 

Figure 3 Thin section image

Geochemistry: Yes 
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Zircon Concentrate/Morphology: Zircon concentrated was poor sample not 

mounted.

Analytical Details: Not Applicable 

Results: Not Applicable 

Interpretation: Not Applicable 
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Figure 1 Simplified geological map of the southern Mali showing area of interest. 

Sample ID: ML12-105

Latitude: 11.3135  Longitude: -6.82545

Geographic Coordinate System: WGS_1984

Deposit/ Prospect: Morila region

Sample type: Surface

Rock type/ Description: Granite, equigranular in texture fine to medium grain. K-

feldspar dominated, quartz and some plagioclase, black minerals are mostly biotite.



U-Pb SHRIMP Geochronology  Luis Parra 
 
 

ML12-105 

 

Figure 2 Hand specimen 

Thin Section: K-feldspar, quartz, and small amounts of plagioclase (Granite) large 

titanite crystals. Biotite altered in many cases to chlorite, inclusions. (Figure 3)  

 

Figure 3 thin section image.

Geochemistry: yes 

Zircon Concentrate/Morphology: Zircon yield was good. Zircons are mainly 

euhedral to subhedral elongated tabular grains of approximately 100 to 150 μm long 

and 50 to 75 μm wide. These grains present oscillatory zoning in CL images and in 
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some cases in BSE images. The CL images also show some inherited cores with 

metamictization along the edges. The edges of the rims around these cores also show 

some metamictization. Additionally some of the zircons show extensive cracks and 

fractures. A very small percentage of the zircons appear as equant grains and are 

slightly larger than those of the main population, showing similar textures and 

characteristics.(Figure 4) 

 

Figure 4 Cl image of selected grains

 

Analytical Details: The sample is mounted on mount ML16, was analyzed on May 

2 of 2013. 13analysis of the standard M257 (561.3 Ma; U, 830 ppm) were performed 

during the session, the external spot-to-spot uncertainty of 0.91 % (1σ) and 
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238U/206Pb calibration uncertainty of 0.31 % (1σ). Applied common-Pb corrections 

were based on the Stacey and Kramers (1975) model for isotopic compositions. 

Intensity beam was 2.2-2.0 nA. Analytical cut off are established as follow: U<1000 

ppm, common Pb<1 % and Discordancy<10 %. All analyses above the previously 

mentioned values were rejected, all the results report the 206Pb/207Pb age. 

Results: 22 analyses were performed on 20 zircons. 12 analyses were rejected 

because it had discordancy above +10% or high common Pb. For the present study 

the minimum number of analyses required to generate a reliable age is 4. 

Interpretation: One single population was identified; (1) Consisting of 10 analyses, 

with a mean weight average age of 2101 ± 10 Ma, MSWD of 1.8, interpreted 

crystallization age (Figure 5); intercept age of 2105 ± 20, MSWD of 1.9 (Figure 6).

 

Figure 5 Weight mean average for the interpreted crystallization age population. 
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Figure 6 Tera-Wasserburg plot for population interpreted as the crystallization age showing the 
intercept age. 
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Figure 1 Simplified geological map of the southern Mali showing area of interest. 

Sample ID: ML12-107

Latitude: 11.8741 Longitude: -7.33345

Geographic Coordinate System: WGS_1984

Deposit/ Prospect: Bougouni region

Sample type: Surface

Rock type/ Description: Granite, light colored quartz is either translucent or creamy 

white. Plagioclase minor amounts mostly white. K-feldspar is mostly light pink in 

color. Quartz is mostly angular. Feldspar are sub-angular to sub-rounded. Micas are 

composed of muscovite and biotite. (Figure 2)
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Figure 2 Hand specimen 

 

Thin Section: medium to coarse grained, minor serecitic alteration, Plagioclase> k-

feldspar and quartz content but still in the granite field. Muscovite is abundant and 

tere is some biotite. (Figure 3) 

 

Figure 3 Thin section image  

Geochemistry: Yes 
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Zircon Concentrate/Morphology: Zircon yield was relatively poor only a few 

zircons were suitable for dating. Zircons are mainly euhedral to subhedral elongated 

tabular grains of approximately 100 to 150 μm long and 50 to 75 μm wide. These 

grains present oscillatory zoning in CL images and in some cases in BSE images. 

The CL images also show some inherited cores with metamictization along the 

edges. The edges of the rims around these cores also show some metamictization.

Additionally some of the zircons show extensive cracks and fractures. (Figure 4) 

 

Figure 4 CL image of selected analyzed zircon grains.

Analytical Details: The sample is mounted on mount ML17 and was analyses on the 

13 of May of 2013. 18 analysis of the standard M257 (561.3 Ma; U, 830 ppm) were 

performed during the session, the external spot-to-spot uncertainty of 0.94 % (1σ) 

and 238U/206Pb calibration uncertainty of 0.31 % (1σ). Applied common-Pb 
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corrections were based on the Stacey and Kramers (1975) model for isotopic 

compositions. Intensity beam was 2.2-2.0 nA. Analytical cut off are established as 

follow: U<1000 ppm, common Pb<1 % and Discordancy<10 %. All analyses above 

the previously mentioned values were rejected, all the results report the 206Pb/207Pb 

age. 

Results: 15 analyses were performed on 14zircons of different size. 3 analyses were 

rejected because it had discordancy above +10%. 

Interpretation: One single population was identified; (1) Consisting of 13 analyses, 

with a mean weight average age of 2084 ± 11 Ma, MSWD of 2.0, interpreted 

crystallization age (Figure 5); intercept age of 2088 ± 16, MSWD of 2.0 (Figure 6).

 

Figure 5 Weight mean average for the interpreted crystallization age population. 
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Figure 6 Tera-Wasserburg plot for population interpreted as the crystallization age showing the 
intercept age.
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Figure 1 Simplified map of southwest Mali showing relevant reference points and area of interest.

 

Sample ID: ML12-113 

Latitude: 12.007218 Longitude:-8.28057979000047 

Geographic Coordinate System: WGS 1984 

Deposit/ Prospect: Komana

Sample Type: surface
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Rock type/ Description: Granodiorite. Medium grained plagioclase as elongated 

grains, quartz is also present. biotite. (Figure 2).  

 

Figure 2 Hand specimen 

Thin Section: Brown reddish biotite, small amouts of hornblende plagioclase 

dominated which make it a granodiorite due to relatively large amounts of quartz. 

Some of the micas are chloratized. Samples is not too alter as serecite is minor and 

not wide spread. Other minerals are zircons and some opaques. (Figure 3) 

 

Figure 3 Thin section image  
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Geochemistry: Yes 

Zircon Concentrate/Morphology: Zircon yield was abundant.  Sample was 

mounted on mount ML12. Zircons in general are elongated to tabular. Edges are 

slightly rounded and they present signs of metamictisation along crystal margins. 

Some crystals show some cracks and randomly distributed dark spots which in most 

cases appear to be some sort of inclusions or signs of U damage or common-Pb .

Another issue is the pervasive metamictisation seen under CL imaging not only 

affecting grain margins, but in some cases rim/core areas. These limits the oscillatory 

zoning identification in some crystals and difficult the identification of inherited 

cores. Size is quite variable ranging from 75μm wide by 100 μm long for the more 

equant grains to 50μm by 200μm for the more elongated grains. Most grains appear 

to be complete, with only a few percentage been fragments or broken crystals. 

(Figure 4) 

 

Figure 4 CL image of selected analyzed zircon grains.
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Analytical Details: The sample is mounted on mount ML12, was analysed on 

SHRIMP A at the John de Laeter Centre for Isotope Research of Curtin University, 

Perth, Western Australia on February 25, 2013. 14 analysis of the standard M257 

were performed during the session, with and external spot-to-spot uncertainty of 

0.86% (1σ) and 238U/206Pb calibration uncertainty of 0.29% (1σ). The calibration 

uncertainties were included in the error of the 238U/206PB ratios. Applied common-Pb 

corrections were base on the Stacey and Kramers (1975) model for isotopic 

compositions. 

Results: 15 analyses were performed on 13 zircons. Uranium concentration for the 

analysed spots oscillated between 266 and 1850 ppm.  3 analyses were rejected and 1 

population was identified  

Interpretation: The analyses are concordat up to 22% discordant. One analysis 

presented a negative discordance up to  -2%, this analysis was discarded, along with 

the high U and the high discordant analyses. The twelve remaining analyses form a 

single population, with only one analysis falling slightly out of the probability 

density curve (Figure 2). 

(1) The interpreted crystallization age obtain from the 12 analyses weight mean average 

age of 2090 ± 7 Ma (MSWD 2.4). This group presents an intercept age of 2083 ± ** 

Ma, and no lower intercept MSWD of 1.09 (Figures 5 and 6).

(2) One analysis with a yield an age of 2123±8 Ma. 
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Figure 5 Weight mean average for the interpreted crystallization age population. 

Figure 6 Tera-Wasserburg plot for population interpreted as the crystallization age showing 

the intercept age. 
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Figure 1 Simplified map of southwest Mali showing relevant reference points and area of interest.

 

Sample ID: ML12-114 

Latitude: 11.9918252 Longitude: -8.24927883

Geographic Coordinate System: WGS 1984 

Deposit/ Prospect: Komana West.

Rock type/ Description: Granodiorite. Medium grained equigranular quartz, biotite, 

sulphides plagioclase, some signs of oxidation suggesting Fe rich minerals. (Figure 

2) 
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Figure 2 Hand specimen

Thin Section: thin section reveals that the sample is not too alter as serecite is 

minor. Reddish brown biotite, plagioclase, quartz, some chlorite small amounts of k-

feldspar. Quartz, plagioclase, k-feldspar ratio suggest it is a granodiorite. (Figure 3)

 

Figure 3 Thin section image  
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Geochemistry: Yes

Zircon Concentrate/Morphology: Zircon yield was abundant; sample had been 

mounted on mount ML13 and has yet to be dated. The sample contained two types 

of zircons: (1) Mostly elongated and in some case with slightly rounded edges. The 

size of this zircons oscillate between 25-50μ wide to 75-125μm long; (2) more 

equant grains and even more rounded than the ones from the previous group. In 

general this grains are larger 50-75μm wide by 100-150μm long. This zircon shapes 

and size are very similar as the ones of sample ML12-116.  CL imaging shows clear 

oscillatory zoning and the presence of inherited cores and well defined rims, 

especially in the larger grains. Some inclusions are present. (Figure 4)

Figure 4 CL image of selected analyzed zircon grains.
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Analytical Details: ML13, sample was analysed on SHRIMP A at the John de 

Laeter Centre for Isotope Research of Curtin University, Perth, Western Australia on 

March 15, 2013. 12 analysis of the standard M257 were performed during the 

session, with and external spot-to-spot uncertainty of 1.12% (1σ) and 238U/206Pb

calibration uncertainty of 0.38 % (1σ). Two of the standard analyses were discarded. 

The calibration uncertainties were included in the error of the 238U/206PB ratios. 

Applied common-Pb corrections were based on the Stacey and Kramers (1975) 

model for isotopic compositions. 

Results: 16 analyses were performed on 12 zircons. 2 analyses were rejected and the 

remaining 14 analyses for a single population which is interpreted as the 

crystallization age.

Interpretation: 

The 16 analyses presented a weight mean average age of 2084 ± 7 Ma (MSWD 1.3). 

This group presents an intercept age of 2077 ± 8 Ma, MSDW 1.15 and a lower 

intercept age of -476 ± 550 Ma (Figures 5 and 6).
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Figure 5 Weight mean average for the interpreted crystallization age population. 

 

 
Figure 6 Tera-Wasserburg plot for population interpreted as the crystallization age showing the 

intercept age. 
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Figure 1 Simplified map of southwest Mali showing relevant reference points and area of interest.

 

Sample ID: ML12-116 

Latitude: 11.96591369 Longitude: -8.20923831

Geographic Coordinate System: WGS 1984 

Deposit/ Prospect: Komana

Rock type/ Description: Granodiorite. 
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Figure 2 Hand specimen

Thin Section: Granodiorite, Plagioclase> K-feldspar, Quartz around 15% coarse 

grained limited serecite alteration. Biotite, chlorite 

 

Figure 3 thin section
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Geochemistry: 

Zircon Concentrate/Morphology: Zircon yield was abundant; sample had been 

mounted on mount ML13 and has yet to be dated. The sample contained two types 

of zircons: (1) Mostly elongated and in some case with slightly rounded edges. The 

size of this zircons oscillate between 25-50μ wide to 75-125μm long; (2) more 

equant grains and even more rounded than the ones from the previous group. In 

general this grains are larger 50-75μm wide by 100-150μm long.

Most grains are not broken or represented by fragments. CL imaging shows 

some oscillatory zoning and the presence of inherited cores and well defined rims, 

especially in the larger grains. Metamictamization is not so evident and is mostly 

represented by small damage areas usually close to the core or inner rims of the 

grains. 

 

Figure 4 CL image of zircons
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Analytical Details: ML13, sample was analysed on SHRIMP A at the John de 

Laeter Centre for Isotope Research of Curtin University, Perth, Western Australia on 

March 15, 2013. 12 analysis of the standard M257 were performed during the 

session, with and external spot-to-spot uncertainty of 1.12% (1σ) and 238U/206Pb 

calibration uncertainty of 0.38 % (1σ). Two of the standard analyses were discarded. 

The calibration uncertainties were included in the error of the 238U/206PB ratios. 

Applied common-Pb corrections were based on the Stacey and Kramers (1975) 

model for isotopic compositions.

Results: 

 
Figure 5 Weight mean average for the interpreted crystallization age population. 
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Figure 6 Tera-Wasserburg plot for population interpreted as the crystallization age showing the 

intercept age. 
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Figure 1 Simplified map of southwest Mali showing relevant reference points and area of interest.

 

Sample ID: ML12-117 

Latitude: 11.9662435 Longitude: -8.20652098

Geographic Coordinate System:WGS 1984 

Deposit/ Prospect: Komana West

Rock type/ Description: Granodiorite. Equigranular mainly light in color. Minerals 

are white, transparent and occasionally creamy. Dark minerals are mainly greenish 

black to black. Base on color and hand lens evaluation transparent mineral is quartz, 
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white a creamy is plagioclase dominated maybe some small amounts of k-feldspar. 

Dark minerals have the cleavage characteristic of biotite it is possible that there are 

small amounts of hornblende. No visible opaques.grain size is around 3 to 5 mm and 

mostly sub-angular to sub-rounded.

 

Figure 2 Hand specimen

Thin Section: Granite. Plagioclase < than K-feldspar, quartz around 25% not too 

altered, corase grained, Biotite and some chlorite. No muscovite 
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Figure 3 thin section image

Geochemistry: Yes 

Zircon Concentrate/Morphology: Zircon yield was abundant. Sample was 

mounted on mount ML13. Two main populations were easily identified and both 

populations where in general euhedral to subhedral elongated tabular grains. The 

main diference between the two populations was mainly size: (1) approximately 150 

to 200 μm long and 100 to 150 μm wide; and (2) 10-50 by 50-75 μm. All the grains 

present oscillatory zoning in CL images and in some cases in BSE images. The CL 

images also show some inherited cores and very limited metamictisation along the 

edges. Aditionally some of the zircons show extensive cracks, fractures and 

inclusions. All zircons present characteristics that indicate that they are igneous 

zircons. 
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Figure 4 Image in CL of zircons

Analytical Details: The sample was analysed on SHRIMP A at the John de Laeter 

Centre for Isotope Research of Curtin University, Perth, Western Australia on March 

15, 2013. 14 analysis of the standard M257 were performed during the session, with 

and external spot-to-spot uncertainty of 1.38% (1σ) and 238U/206Pb calibration 

uncertainty of 0.44% (1σ). Two of the standard analyses were discarded. The 

calibration uncertainties were included in the error of the 238U/206PB ratios. Applied 

common-Pb corrections were based on the Stacey and Kramers (1975) model for 

isotopic compositions. 

Results: 17 analyses were performed on 13 zircons. Uranium concentration for the 

analysed spots oscillated between 100 and 687 ppm. 4 analyses were rejected and the 

remaining 13 analyses define a single population. 
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Interpretation: The analyses are concordat up to 63% discordant. Probability 

density and weighted mean average plots indicate a single population (Figure 2). 

Further analysis of the discordant points did not introduce noticeable differences 

between ages but it affected the error value. 

(1) 13 analyses with a weight mean average age of 2093 ± 5 Ma (MSWD 0.95). 

Intercept age of 2099 ± 11 Ma, MSWD 0.89 (Figures 3 and 4). 

 

 
         Figure 5 Weight mean average for the interpreted crystallization age population.
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Figure 6 Tera-Wasserburg plot for population interpreted as the crystallization age showing the 
intercept age.
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Figure 1 Simplified map of southwest Mali showing relevant reference points and area of interest. 

Sample ID: ML12-118

Latitude: 11.9662435 Longitude:-8.20652098

Geographic Coordinate System:WGS 1984 

Deposit/ Prospect: Komana West

Rock type/ Description: Feldspathic Intrusive.Granite light colored, white to 

pinkish. Evident minerals k-feldspar, some plagioclase, quartz and muscovite quartz 
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is finer than k-feldspar and is translucent mostly. There are some traces of biotite, no 

visible opaques. In general fine to medium grained. (Figure 2) 

 

Figure 2 Hand specimen 

Thin Section: Muscovite rich not deformed no signs of alteration as rececite is not 

present to minimum, occasional aplFiguity texture but still intrusive in origin K-

feldspar> plagioclase. Quartz rich. Apatite is common as well as zircons no opaques.

(Figure 3)

Figure 3 Thin section image
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Geochemistry: Yes 

Zircon Concentrate/Morphology: Zircon yield was relatively low. Zircons are 

mainly elongate euhedral to subhedral. The show signs of metamictisation along 

grain edges and along zoning edges. CL images show oscillatory zoning and a very 

limited number of grains what appears to be inherited cores. Grains can be divided 

into two main populations: (1) very small zircons mostly tear drop shape to sliglhtly 

elongated between 10-30 μm wide and 30-50 μm long; and (2) Slightly larger grains 

mostly tabular and elongated, size between 30-50 μm wide to 70-125 μm long.

(Figure 4) 

 

Figure 4 CL image of selected analysed zircon grains.

Analytical Details: ML13, sample was analysed on SHRIMP A at the John de 

Laeter Centre for Isotope Research of Curtin University, Perth, Western Australia on 

March 15, 2013. 14 analysis of the standard M257 were performed during the 
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session, with and external spot-to-spot uncertainty of 1.38% (1σ) and 238U/206Pb

calibration uncertainty of 0.44% (1σ). Two of the standard analyses were discarded. 

The calibration uncertainties were included in the error of the 238U/206PB ratios. 

Applied common-Pb corrections were based on the Stacey and Kramers (1975) 

model for isotopic compositions. 

Results: 12 analyses were performed on 10 zircons. Uranium concentration for the 

analysed spots oscillated between 134 and 440 ppm.  5 analyses were rejected One 

analysis was discarded due to common Pb greater than 1%. The remaining 7 

analyses are interpreted to be part of a single population (Figure 2) when plotted as 

weight mean average and probability density graphs.  

Interpretation: The analyses are concordat up to 32% discordant. 

The 7 analyses presented a weight mean average age of 2098 ± 9 Ma (MSWD 1.7). 

This group presents an intercept age of 2085 ± 12 Ma, and a lower intercept age of -

669 ± 730 Ma MSWD 1.05 (Figures 5 and 6). 

 

 
Figure 5 Weight mean average for the interpreted crystallization age population. 
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Figure 6 Tera-Wasserburg plot for population interpreted as the crystallization age showing the 
intercept age.
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Figure 1 Simplified geological map of the southern Mali showing area of interest. 

Sample ID: ML12-125

Latitude: 11.9665 Longitude: -8.06213

Geographic Coordinate System: WGS_1984

Deposit/ Prospect: Bougouni region

Sample type: Surface

Rock type/ Description: Granodiorite.medium grained, quart, plagioclase biotite. 

As main minerals in hand specimen, no visible sulphides or opaques. Some 

plagioclase grains are square to rectangular. (Figure 2)
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Figure 2 Hand specimen 

Thin Section: Granodiotire. Visible traces of sulphides, titanite, zircons. Major 

elements quartz, plagioclase, which in many cases show a week serecitic alteration. 

For the most part feldspar crystals are larger than quarzts. Biotite is more reddish 

than greenish. Some chlorite is present. (Figure 3) 

 

Figure 3 Thin section image

Geochemistry: Yes 
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Zircon Concentrate/Morphology: Zircon yield was abundant. Zircons are mainly 

euhedral to subhedral elongated tabular grains of approximately 100 to 200 μm long 

and 50 to 75 μm wide. These grains present oscillatory zoning in CL images and in 

some cases in BSE images. Additionally some of the zircons show extensive cracks 

and fractures. A very small percentage of the zircons appear as equant grains and are 

slightly larger than those of the main population, showing similar textures and 

characteristics. (Figure 4) 

 

Figure 4 CL image of selected analyzed zircon grains.

Analytical Details: The sample is mounted on mount ML16, was analyzed on the  

14/5/2013. 18 analysis of the standard M257 (561.3 Ma; U, 840 ppm) were 

performed during the session, the external spot-to-spot uncertainty of 0.94 % (1σ) 

and 238U/206Pb calibration uncertainty of 0.31 % (1σ). Applied common-Pb 
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corrections were based on the Stacey and Kramers (1975) model for isotopic 

compositions. Intensity beam was 2.2-2.0 nA. Analytical cut off are established as 

follow: U<1000 ppm, common Pb<1 % and Discordancy<10 %. All analyses above 

the previously mentioned values were rejected, all the results report the 206Pb/207Pb 

age. 

Results: 6 analyses were performed on equal number zircons of different size. No 

analyses were rejected. % of the analyses were interpreted to form a single 

population while the 6th analyses was left out due to the large error that it presented 

when compared to the other five.  

Interpretation: One single population was identified; (1) Consisting of 5 analyses, 

with a mean weight average age of 2091 ± 12 Ma, MSWD of 2.7, interpreted 

crystallization age (Figure 5); intercept age is considered not reliable it is 

recommended that the sample is analyzed again to confirm results (Figure 6) 

Figure 5 Weight mean average for the interpreted crystallization age population. 
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Figure 6 Tera-Wasserburg plot for population interpreted as the crystallization age showing the 
intercept age.

 

238U/206Pb

20
7 P
b/

20
6 P
b





U-Pb SHRIMP Geochronology  Luis Parra 
 
 

ML12-150 

 
Figure 1 Simplified geological map of the southern Mali showing area of interest. 

Sample ID: ML12-150

Latitude: 11.85183 Longitude: -8.062518322

Geographic Coordinate System: WGS_1984

Deposit/ Prospect: Bougouni region

Sample type: Surface

Rock type/ Description: Granodiorite-qtz diorite.  With stacked qtz vein array.fine 

grained. Quartz, biotite, plagioclase. No visible opaques Plagioclase is slightly larger 

than visible quartz which appear to be more fine grain, all black minerals appear to 

be biotite. (Figure 2)
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Figure 2 Hand specimen

Thin Section: Qtz. Diorite-granodiorite. Biotite is reddish brown chlorite is evident 

sulphides are visible in thin section. Lagioclase dominated large crystals, alteration is 

minor and recognaizable by serecite over some plagioclase grains. Epidote? (Figure 

3) 

 

Figure 3 Thin section image

Geochemistry: Yes 
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Zircon Concentrate/Morphology: Zircon yield was good. Zircons are rounded to 

tear drop in shape grains of approximately 50 to 100 μm long and 40 to 75 μm wide. 

These grains present a faint zoning in CL images and in some cases in BSE images. 

 

Figure 4 CL image of selected analyzed zircon grains.

Analytical Details: The sample is mounted on mount ML17 and was analyses on the 

13 of May of 2013. 18 analysis of the standard M257 (561.3 Ma; U, 830 ppm) were 

performed during the session, the external spot-to-spot uncertainty of 0.94 % (1σ) 

and 238U/206Pb calibration uncertainty of 0.31 % (1σ). Applied common-Pb 

corrections were based on the Stacey and Kramers (1975) model for isotopic 

compositions. Intensity beam was 2.2-2.0 nA. Analytical cut off are established as 

follow: U<1000 ppm, common Pb<1 % and Discordancy<10 %. All analyses above 

the previously mentioned values were rejected, all the results report the 206Pb/207Pb 

age. 
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Results: 20 analyses were performed on 18 zircons and 6 analyses were rejected. 

The remaining 14 analyses formed a single population. 

Interpretation: One single population was identified; (1) Consisting of 14 analyses, 

with a mean weight average age of 2088 ± 6 Ma, MSWD of 1.3, interpreted 

crystallization age (Figure 5); intercept age of 2067 ± 11, MSWD of 0.66 (Figure 6).

 

Figure 5 Weight mean average for the interpreted crystallization age population. 
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Figure 6 Tera-Wasserburg plot for population interpreted as the crystallization age showing the 
intercept age. 
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Figure 1 Simplified map of southwest Mali showing relevant reference points and area of interest.

 

Sample ID: ML12-153 

Latitude:11.65719506 Longitude:-8.25081398

Geographic Coordinate System: WGS 1984 

Deposit/ Prospect: Komana West

Rock type/ Description:  Quartz-Diorite Selingue Dam Quarry. Coarse grained 

quartz rich, also with some plagioclase and biotite maybe some hornblende? No 

visible sulphides. (Figure 2) 
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Figure 2 Hand specimen

Sample Type: Surface

Thin Section: thin section reveals some minor alteration in the form of seecite. Most 

feldspar appears to be plagioclase larger crystals in some cases surrounded by a finer 

grain quartz matrix. Black minerals are mostly biotite along with some hornblende, 

possibly some epidote. Other accessory minerals are zircons, no visible sulphides.

(Figure 3)

 

Figure 3 Thin section image
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Geochemistry: Yes

Zircon Concentrate/Morphology: abundant. Zircons present a faint zoning that is 

characteristic of high temperature rocks. Zircons for most part are compose of 

fragments and broken pieces. Some appear to be complete crystals and they are for 

the most part elongated. They are relatively large reaching up to 250-300 μm long 

and the more rounded fragments they are as big as 200 μm in diameter. (Figure 4) 

Figure 4 CL image of selected analyzed zircon grains.

Analytical Details: The sample is mounted on mount ML17 and was analyses on the 

13 of May of 2013. 18 analysis of the standard M257 (561.3 Ma; U, 830 ppm) were 

performed during the session, the external spot-to-spot uncertainty of 0.94 % (1σ) 

and 238U/206Pb calibration uncertainty of 0.31 % (1σ). Applied common-Pb 

corrections were based on the Stacey and Kramers (1975) model for isotopic 
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compositions. Intensity beam was 2.2-2.0 nA. Analytical cut off are established as 

follow: U<1000 ppm, common Pb<1 % and Discordancy<10 %. All analyses above 

the previously mentioned values were rejected, all the results report the 206Pb/207Pb 

age. 

Results: 20 analyses were performed on 17 zircons and no analyses were rejected. 

All 20 analyses are interpreted to form a single population. 

Interpretation: 

The 20 analyses are interpreted to form a single population which is interpreted as 

the crystallization age. They yield a weight mean average age of 2088 ± 6 Ma 

(MSWD of 1.3) and a intercept age of 2067 ± 11 Ma (MSWD of 0.66) no lower 

intercept  this intercept age is not considered reliable (Figures 4 and 5). 

 

Figure 4 Weight mean average for the interpreted crystallization age population. 
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Figure 5 Tera-Wasserburg plot for population interpreted as the crystallization age showing the 

intercept age. 
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Figure 1 Simplified geological map of southern Mali showing sample location. 

Sample ID: ML12-161

Latitude: 11.420315 Longitude: -8.41546666

Geographic Coordinate System: WGS_1984

Deposit/ Prospect: Yanfolila Belt

Sample type: surface

Rock type/ Description: Fine grained intermediate intrusive, black in colour some

larger crystals, which are white mostly plagioclase. (Figure 2) 
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Figure 2 Hand specimen 

Thin Section: fine grainedmatrix of quartz and possible plagioclase, relatively 

altered and minerals are hard to identified. Larger plagioclase crystals are present, 

swide spread serecitic alteration. (Figure 3) 

 

Figure 3 Thin section image  

Geochemistry: Yes 
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Zircon Concentrate/Morphology: sample was mounted on ML21 but not imaged 

or dated. 

Analytical Details: N/A 

Results: N/A 

Interpretation: N/A 




