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Compiled PTX diagram and trans-sects for sub-cratonic mantle lithosphere (SCLM) >of 150
kimberlitic pipes including those from Yakutia.

Major regularities were determined for by the comparison of the PTX diagram for the
subcratonic lithospheric mantle (SCLM) according to mantle xenoliths from large amount of the
kimberlite pipes from N America Yakutia, Baltica , South and Central Africa. Proterozoic pipes from
Africa like Premier Roberts Victor show in general higher heating degree which is visible especially
by the by the high temperature PT subadiabatic arrays for SCLM beneath Premier from the deep level
at 70 kbar (Fig. 1). The diamond inclusions and diamond eclogites from Roberts Victor support this
thesis. (Fig 2).

But common pipes beneath Kaapvaal craton refer to 40mw/m2 geotherm in the middle part and
heating at 60 kbar and different PT paths for the mantle eclogites. Diamond inclusions reveal colder
and deeper conditions and several PT paths.
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Fig 1. PTXF diagram for the mantle beneath the Proterozoic Premier pipe S Africa. Signs for
orthopyroxene: 1. T°C [Brey and Kohler, 1990]) -P (kbar) [McGregor, 1974]. 2. the same for diamond
inclusions; clinopyroxene: 3. T°C [Nimis and Taylor, 2000] — P [Ashchepkov, 2010]; 4. P and T°C
Nimis, Taylor , 2000. 5. the same for eclogites; 6. the same fore diamond eclogites. Garnet: 7. T°C
[O’Neil and Wood, 1979, monomineral]- P [Ashchepkov et al., 2010]. 8. the same for the diamond
inclusions; chromite: 9.T°C [O’Neil and Wall, 1987], monomineral ]- P [kbar] [4shchepkov et al.,
2010]; 10. the same for the diamond inclusions; 11. ilmenite: T°C [Taylor et al., 1998]-
P[kbar][Ashchepkov et al., 2010]; 13. T°C and P [kbar] [Brey and Kohler, 1990]



ASHCHEPKOV ET AL.: CRATONIC MANTLE LITHOSPHERE

] T T T T

T T T T T T T ——————— —rrr
~ °c Fe# Ol in equilibrium Variationa of -
o with Cpx, Opx, Gar, Chr, llm Cpx, Opx, Gar, Chr, lIm ALogFo:
104 Roberts Victor . 101 + 1.CadinGar LT
~ o 2 Ax0snOpe
~ _ 1203 Cpx
204, T~ —~ - _ Sp 204 X 4.TiOzin Chr 40
Sel T~ ~N or v 5.Cre03in lim
20 NN © SEA
1 N N 304 +30
"Phire. - o ‘
Dian, SN Eﬂ * -
40 4 ona e B 40 4 e . | T4
ﬂ% Y & R I ‘
50 }E s09 » x NI
R \* %45 mwimd * * . K
60 N im NG of g@& . [N P
N - |
N . N N o
704 N o'\ o8 9 g " 170
P(kbar) NN * I
35 mwim2.
801 T T —3 thnz (s T \—r T T T —— T T —————rl—
600 800 1000 1200 1400 005 010 025 030 035 04000 20 40 60 80 100 60 -40 -20 00

Fig 2. PTXF diagram for the SCLM beneath the Proterozoic Roberts Victor pipe S Africa. [Hatton et

al., 1979; Jacob et al., 2005 ]
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Fig 3. PTXF diagram for the SCLM beneath the Mesozoic Jagersfontein pipe S Africa [Tappert et
al.,2005; Tsai et al., 1979; Winterburn et al., 1990]
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Fig 4. PTXF diagram for the SCLM beneath the Namibia [Boyd et al.,2005; Harris et al., 2004.]
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Fig 5. PTXF diagram for the SCLM beneath Guinea. Our data.

The off craton SCLM show the heated upper part of the mantle section like in Namibia [Boyd et
al., 2004 ] possibly created by the mantle diapirs. But SCLM in deeper part represented by diamond
inclusions show similar hot and thick mantle 75 x6ap [Harris et al., 2004]. The SCLM in Congo Kasai
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craton in Angola and Gunea show thicker and colder SCLM. But the rifted aria within craton show
rather heated conditions like in Tansania, Labait volcano [Aulbach et al., 2008] (Fig.5).

In North America the central part of the Slave craton show thick and relatively cold conditions
like those found for Jericho and Panda pipe [Cartigny et al., 2009]. But very often they like in
Kaapvaal show double PT paths similar to those determined for SCLM beneath Lac de Gras [Davies et
al., 2004 ] (Fig 8). And younger pipes reveal heated conditions to 40 mw/m-2 like those beneath
Torrie pipe [MacKenzie, Canil, 1999] (Fig.9). The SCLM beneath the Wyoming craton is rather thick
and cool but in Mesozoic it is heated and probably reduced [Hearn et al., 1999]
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Fig. 6. PTXF dlagram for the SCLM beneath Tansania rift [Aulbach et al. 2008]
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Fig. 7. PTXF diagram for the SCLM beneath Slave Craton [Cartigny et al., 2009]
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Fig. 8. PTXF diagram for the SCLM beneath Slave Craton [Davies et al., 2004]
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Fig. 9. PTXF diagram for the SCLM beneath Paleocene Torrie pipe [MacKenzie, Canil, 1999]
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Fig. 10. PTXF diagram for the SCLM of the Paleozoic Sloan pipe Wyoming craton. Our data.
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Fig.11. PTXF diagram for SCLM beneath Cretaceous Homestead pipe Wyoming craton. [Hearn et al.,
2004].
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Fig.12. PTXF diagram fore SCLM beneath the Udachnaya pipe, Siberian craton. Our data

The layered structure of -7-12 horizons correlates with superplume events which is rather
similar of the all ancient cratons. The more rough units commonly include 5-7 units like it was
determined for Udachnaya pipe showing also deep and cold SCLM using new data set (Fig.12)
[Ashchepkov et al., 2010].

Models of the formation of the SCLM are : the nucleation of restite from early mantle it is
diapiric, joining of ultra-exhausted blocks of Marianas and island-arc type thickened mantle blocks,
the low angle subduction of partially melted plates under superplumes, breaking, cutting of high angle
plates and joining to the continental margins. Slabs melting and diapir rising from the depths as
deformed peridotites could also increase SCLM. Then fluid/melt flows in the continents margins
modified mantle columns. Three traps for the melts: oxidized in- the SCLM base, carbonatite- 45-40
kbar, and water-bearing basaltic- 20-30 kbar were accompanied by the fusions and rising of diapiric at
varying SCLM levels. This was accompanied by basification, lithosphere reductions and formation
rifts in superplume periods.
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