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Rutile and Titanite could incorporate
significant amount of U in their chemical
composition and therefore, can be used for age
determination by U-Pb method. In this study we
analyzed these minerals obtained from heavy-
minerals concentrate of Amakinskaya and
Taezhnaya kimberlite pipes (Fig. 1) of Mirny
kimberlite field, Siberia.

The Mirny kimberlite field is located in the
Southernmost part of Siberian kimberlite
province, within the Botuobinskaya anticlinal
structure, which divides the Tunguss and Vilyui
synclises. The Archean crystalline basement in this
area is covered by approximately 1.5-2 km
sequence of sediments. Presently, in the Mirny
field, seven kimberlite pipes, one separate dyke
and several dykes connected with the pipes are
known. A five of these pipes are economically
valuable diamond deposits and first of all it  is
Mir  and  International  pipes.  Previously,  dating
of Mirny  field  kimberlites  emplacement  age
(Davis  et  al, 1980) by U-Pb method on zircons
shows 360 Ma for Mir and International pipes,
but 403 Ma and 450 Ma for Taezhnaya and
Amakinskaya pipes respectively. The main
purpose of this study is to investigate the
applicability of rutile and titanite as the minerals
to date kimberlite emplacement age and to clarify
the age of Mirny field kimberlites.

The composition of U and Pb isotopes of
rutile and titanite from kimberlites was determined
by laser ablation inductively coupled plasma

Figure 1. Shematic map of the Mirny kimberlite field 1. Lower
Jurassic continental sediments. 2. Lower Paleozoic terrigenic-
carboniferous rocks. 3. Trapps. 4. Regional faults. 5. feathering
faults. 6. Kimberlite bodies.
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massDspectrometry (LA ICPDMS). Analytical
works were conducted in Tokyo University, Japan.
During the sampling, the beam diameter accounted
for 30 ìm. The detailed analytical procedure was
published elsewhere in Orihashi et al (2008). The
quality of analyses was controlled by the
international standard of zircon 91500. The same
procedure was previously applied by  authors  to
determine  the  age  of  rutile  included  in diamond
(Afanasyev et al, 2009). Measured U and Pb
isotope ratios vary significantly in different points
due to different amounts of common lead
admixture as well as due to high heterogeneity of
the rutile composition.

DATING RESULTS

Analytical data shows that both minerals
contain significant admixture of common Pb in
their Pb isotope composition.

To obtain the age information following
steps of data treatment was used. At first step we
plot the isotope ratios on the Tera–Wasserburg
diagram and calculate preliminary isochron  age.
Then,  the  207Pb  method  (Cox  and  Wilton
2006) was used to make corrections of the U/Pb
age of every analyzed point according to the
composition and amount of common lead. 207Pb/
206Pb ratio values of common Pb was determined
according to the upper intersection of the
regression line with the Y axis on the Tera–
Wasserburg diagram. The amount of
nonradiogenic lead calculated using this method
for every spot analyzed varies significantly from
3% and up to 75% of total Pb concentrations. Error
in  determination of  the  207Pb/206Pb ratio of
common lead was estimated according to the
lower intersection  of  regression  line  with
concordia  and  is included in the error calculation
(2) of the corrected age. Farther, the corrected
age of individual spots was used to calculate the
age by weighted average method.

For the rutile grain from Amakinskaya pipe,
we obtained the age of 361 ± 10 Ma on Tera-

Wasserburg diagram and and the same age of 361
± 8 by weighted average method (Fig. 2).

Figure 2. The U/Pb Age for rutile from Amakinskaya pipe.

For the titanite from Taezhnaya kimberlite
pipe we obtained 360 ± 33 Ma on Tera-
Wasserburg diagram and 357 ± 12 by weighted
average method (Fig. 3). These ages corresponds
to the main episode of kimberlite activity in
Siberian platform (Agashev et al, 2004), hence
both dated minerals can be used for kimberlite
emplacement age determination.
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Figure 3. The U/Pb age for titanite from Taezhnaya pipe
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