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Abstract. The eclogitic cratonic geotherm was defined through 1D Vs for Puentesiño-Estancia Trementina
lamproite pipes area (Dpto. Concepción, Paraguay) that oscillates around ~48 mW/m2 surface heat flows
(enclosed in the 45 mW/m2 band of influence and crossing the diamond-graphite phase boundary at
135 Km of depth). Geotherm which is compared to those found for the same path for Orapa diamond
deposit with ~45 mW/m2 surface heat flows (enclosed in the 45 mW/m2 band of influence and crossing
the diamond-graphite phase boundary at 115 Km of depth) and the estimated from Argyle diamond
deposit that is ~38 mW/m2 surface heat flows (enclosed in the 40 mW/m2 band of influence and crossing
the diamond-graphite phase boundary at 105 Km of depth). Argyle, Orapa and Puentesiño-Estancia
Trementina lamproite pipes areas show a high-speed fraction of the S waves (2 dVs%) at the root of its
archon-core and, it is intuited that, as the signature of the eclogitic fraction with diamonds. The feature
that is also supported by the behavior of 1D Vs profiles that showing high speed and, so as the depth
of formation of eclogitic garnets diamonds inclusion (Argyle and Orapa) or as diamond-facies eclogitic
garnets xenocrysts (Puentesiño-Estancia Trementina lamproite pipes). Properly understanding the
behavior of the 1D Vs below the diamond-graphite phase boundary seems to be key to estimating the
diamond window. This was considerate in Trementina where it was estimated 130 km (150 to 280 Km of
depth properly) of the diamond window, for Argyle it was found to be 225 Km (105 to 330 Km of depth)
of the diamond window and for Orapa It was found 70 Km (180 to 250 Km of depth properly) of the
diamond window.
Keywords. Cratonic eclogitic geotherm, Puentesiño-Estancia Trementina lamproite pipes area, Argyle,
Orapa, diamond window.

Resumen. La geotermia cratónica eclogítica se definió a través de 1D Vs para el área de los conductos
de lamproitas de Puentesiño-Estancia Trementina (Dpto. Concepción, Paraguay) que oscila alrededor
de ~48 mW/m2 de flujo de calor superficial (encerrados en la banda de influencia de 45 mW/m2 y
cruzando el límite de fase de diamante-grafito a 135 Km de profundidad). Geoterma que se compara
con las encontradas por el mismo camino para el depósito de diamantes Orapa con flujo de calor
de superficie de ~45 mW/m2 (encerrados en la banda de influencia de 45 mW/m2 y cruzando el
límite de fase de diamante-grafito a 115 km de profundidad) y el estimado a partir del depósito de
diamantes de Argyle que es ~38 mW/m2 de flujo de calor superficial (encerrado en la banda de
influencia de 40 mW/m2 y cruzando el límite de fase de diamante-grafito a 105 Km de profundidad).
Las áreas de conductos de lamproitas de Puentesiño-Estancia Trementina, lamproita de Argyle, y
kimberlita de Orapa muestran una fracción de alta velocidad de las ondas S (2 dVs%) en la raíz de su
núcleo arcon y, se intuye, como siendo el sello de la fracción eclogítica con diamantes. Esta característica
también es apoyada por el comportamiento de los perfiles 1D Vs que muestran alta velocidad y, además
por la profundidad de formación de los granates eclogíticos como inclusiones dentro del diamantes
(Argyle y Orapa) o como xenocristales de granates eclogíticos de facies de diamante (conductos de
lamproitas de Puentesiño-EstanciaTrementina). Comprender correctamente el comportamiento de los
1D Vs por debajo del límite de fase de diamante-grafito parece ser clave para estimar la ventana del
diamante. Esto fue considerado en Trementina donde se estimó 130 km (150 a 280 km de profundidad
propiamente) de ventana del diamante, para Argyle se encontró que estaba a 225 km (105 a 330 km de
profundidad) y para Orapa se encontró a 70 Km (180 a 250 Km de profundidad propiamente dicha).
Palabras clave. Geotermia cratónica eclogítica, zona de conductos de lamproitas Puentesiño-Estancia
Trementina, Argyle, Orapa, ventana del diamante.
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INTRODUCTION
Cratonic mantle eclogite xenoliths occur
with diamond-bearing kimberlite. The
modes and mineral compositions of eclogite
contain important information on their origin,
physical-chemical conditions of formation,
their geophysical properties (Ghent et al.,
2004) and represent palaeodynamic archives
(Aulbach and Arndt, 2019).
In most kimberlites, the mantle-derived
xenoliths dominantly consist of peridotite,

with subordinate eclogite. Kimberlites such
as Orapa and Roberts Victor are exceptional
in that eclogite xenoliths predominate
(Mclean et al., 2007 and references).
Eclogitic xenoliths are of economic interest
due to their higher yield of diamonds
relative to peridotitic xenoliths (cf. Beyer
et al., 2016). Rio Tinto’s Argyle diamond
mine (Australia) is one of the world’s
major producers, operating since 1983
with production to date of over 800 million
carats (ct), worth approximately $20 billion

Figure 1- Garnets in stream sediments, the soil above lamproite pipe anomalies and pipe fill material (lamproites).
A, Puetensiño-Estancia Trementina (Dpto. Concepción); B, Cabo-Kué (Dpto. San Pedro) and C, Melgarejo (Cordillera
del Ybytyruzú in Guairá Dpto.); all in the portion of the Archon-core of Rio de la Plata craton located in Paraguay.
Cabo-Kué is situated in the diamond district of Capiibary, Dpto. San Pedro (Smith et al., 2012; Presser et al., 2014).
The micro photos show eclogite garnet grains (shades of orange to rose) along with some other indicator minerals
(tourmaline, chromites, diamond, and zircon) in a 1mm background grid. The small map on the side is as Presser
(2020) with its points A, B, and C.
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at current values; where the bulk of the
diamonds have an eclogitic paragenesis
(Bulanova et al., 2018). Argyle one of the
mines with the highest grade of diamonds
(cf. Roffey et al., 2018); so is the Diavik
kimberlitic diamond-mine, Northwest
Territories, Canada. Mantle-derived xenoliths from the A154.S kimberlite pipe, at
the Diavik, are dominantly eclogitic in
paragenesis (Mclean et al., 2007). Eclogite
is likely distributed throughout cratonic
mantle lithosphere (Ghent et al., 2004 and
references) however geobarometers for
mantle-type eclogite (Ashchepkov, 2011;
Beyer et al., 2015; Wijbrans et al., 2016;
Beyer et al., 2016; Beyer and Frost, 2017) are
generally somewhat rare if compared to
what is counted for the peridotitic rocks of
the cratonic mantle (cf. Ashchepkov, 2011
and references).
In the portion of the archon-core of Rio
de la Plata craton located in Paraguay we
have been investigated more than 5000
samples of stream sediments, the soil above
lamproite pipe anomalies and lamproite/
lamprophyres pipe fill material (Presser
2016a, 2019). Figure 1 is an example of the
indicator minerals found at three different
locations with diamond occurrence (Figure
2) linked to lamproites: A-PuetensiñoEstancia Trementina (Dpto. of Concepción);
B-Cabo-Kué (Dpto. of San Pedro) and
C-Melgarejo (Cordillera del Ybytyruzú
in Guairá Dpto.); all in the portion of the
archon-core of Rio de la Plata craton located
in Paraguay. In the three indicated sites, the
presence of garnet grains of eclogitic origin
predominates.
Presser (2020) inferred, based on 1D Vs
profiles (Moulik and Ekström, 2014 model),
that the environment of the archon-core
of Rio de la Plata craton was a peridotitic
geotherms (or geothermal gradient) with
38.5/39 to 40 mW/m2 surface heat flows
(SHF) values in its central northern portion
and in its edges/southern portion 40 to 42
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Figure 2 - SEM photos (A and B) and micro photo (C) of
irregular crystals (macros from 0.5-B to about 3mm-A
and C) of diamonds. Diamond crystals (colorless from
brown tones and pink-color) the soil above lamproite
pipe anomalies and pipe fill material (lamproites) A,
Puentesiño-Estancia Trementina (Dpto. Concepción);
B, Cabo-Kué (Dpto. de San Pedro) and C, Melgarejo
(Cordillera del Ybytyruzú in Guairá Dpto.) like the
references in the previous figure.
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mW/m2 SHF values. In this work, based
on the same principles applied by Presser
(2020) for the inference of the peridotitic
geotherms, the cratonic eclogitic geotherm
will be estimated in the central-northern
portion of the archon-core of Rio de la
Plata craton located in Paraguay; this in the
area of localities Puentensiño and Estancia
Trementina (Dpto. Concepción); the A point
in the Figure 1; which is compared to two
large diamond deposits Argyle (lamproitic,
Western Australia) and Orapa (kimberlitic,
Central District of Botswana). The inferred
cratonic eclogitic geotherm to be analyzed
in the optics of diamond geology.

Moulik and Ekström (2014) model data is
projected on dVs (%) seismic tomography
profiles of the TX 2011 model, which were
also extracted from the Iris page.
Data defined by eclogitic-garnets
barometry were estimated based in the
formula of Wijbrans et al. (2016): P = −29.6
+ 11.8 × Si + 7.81 × Na + 4.49 × Ca. Presser
(2016b) found that the Wijbrans et al. (2016)
formula can be applied with success to
eclogitic garnets if subtracted 2.5 Gpa. GPa
is converted to a depth of formation in Km
by multiplying the GPa values by 10 and by
the constant 3.64.
RESULTS

METHODS
For the determination of the geotherms,
as previously done by Presser (2020), it
starts from 1D Vs profiles for end-member
cratonic eclogite, and diamond from
Garber et al. (2018) Figure 3. Thus, on-line
starting from the Iris page (http://ds.iris.
edu/dms/products/emc/depth_profile.
html), the 1D Vs profile is obtained using
the Moulik and Ekström (2014) model. The
profile obtained for the given coordinate is
then carefully overlapped with the model
of Figure 3. The Vs 1D profile, if applicable,
will fit end members of eclogitic geotherms
45 or 40 or 35 mW/m2 SHFor between two
of them, thus it will have been obtained
with great approximation, it is estimated,
the geotherms of that coordinate.
We were estimated the geotherms
(SHF) at 150 km depth. The Moulik and
Ekström (2014) model itself, which shows
3-degree spacing, the software used in
Iris (http://ds.iris.edu/dms/products/emc/
depth_profile.html) would achieve a very
acceptable extrapolation of the data (Presser,
submitted).
To complement and at the same time
achieve a better interpretation, the 1D Vs

The 1D Vs profiles in the Figure 3
compares the geotherm of 1-Argyle
lamproite richly diamond deposit (Australia
in the North Australian craton; Fergusson
and Henderson, 2015); 2-some diamondbearing lamproite pipes from Puentesiño
and Estancia Trementina (the centralnorthern portion of the archon-core of
Rio de la Plata craton, Paraguay) and
3-Orapa diamond deposit (Botswana in the
Kaapvaal craton environment). As we can
see, the Vs Kaapvaal craton environment
“geotherm” and the archon-core of Rio de
la Plata craton environment “geotherm” is
concave-format; where the Vs of lamproite
Argyle-lamproite environment “geotherm”
displays convex-format. In the Argylelamproite case, the eclogitic-geotherm
indication would be between ~38 mW/m2
SHF crossing the G/D (diamond-graphite
phase boundary)between the ~105 km
depths. While in the Puentesiño-Estancia
Trementina eclogitic-geotherm indication
would be around ~48 mW/m2 SHF crossing
the G/D at ~135 km depth. And Orapa
eclogitic-geotherm indication would be
around ~45 mW/m2 SHFcrossing the G/D at
~115 km depth. The convex 1D Vs format
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suggests that in-depth there would be a
decrease in the degree of mineralization in
diamonds; while the concave 1D Vs format
suggests otherwise and/or a root formed by
eclogites/eclogites with diamonds (Presser,
2020).

Figure 3 - 1D Vs profiles (Moulik and Ekström, 2014
-model) 1-Argyle diamond deposit, 2-PuetensiñoEstancia Trementina, and 3-Orapa diamond deposit
in the end-member cratonic eclogitic geotherm in a
figure adapted from Garber et al. (2018). PuetensiñoEstancia Trementina and Orapa as can be seen describe
the concave profile format (format that suggests a
root formed by eclogites/eclogites with diamonds)
while Argyle the convex format (format that suggests
that in-depth there would be a decrease in the degree
of mineralization in diamonds). Eclogite Geotherms
end-member: 45, 40 and 35 mW/m2 surface heat
flows; G, graphite and D, diamond; LAB, Lithosphere
Asthenosphere Boundary.

The Garber et al. (2018) LAB (lithosphere
asthenosphere boundary) depth reference,
that was taken into consideration by Presser
(2020) for the estimation of the archoncore of Río de la Plata craton peridotitic
geotherm, would not be applicable when

10

HISTORIA NATURAL

considering the cratonic eclogitic geotherm.
However the peridotitic LAB estimated for
the same northern portion of archon-core of
Rio de la Plata craton and part of the LAB
estimated for Kalahari craton environment
(in the Kaapvaal-craton) will be taken into
consideration as reference data. Where for
the Argyle-lamproite area you should see
another resource.
Seismic profiles (1D Vs and dVs% of TX
2011 Model) and formation pressure data
(expressed in km of formation depth) of
eclogitic garnets inclusions in Argylelamproite diamonds have been projected
in Figure 4. The eclogitic garnet inclusions
are projected between the 190 and 320
km of formation depth, with a very high
concentration of eclogitic garnet inclusions
between the 250 to 320 km depth; and
around 4 inclusions are located in sublithospheric depth-domains ≥340 to 355
Km depth (Figure 4). It is estimated to
correspond to the eclogitic keel at the root
of the LAB of the North Australian craton.
The seismic tomography, as we can see
(Figure 4), also marks a thick, high-speed
fraction (between 250 to 320 km depth) of
the Vs. So too, the geothermometry, based
on N contents, aggregation state, age, and
temperature relationships of the diamonds,
shows that most eclogitic diamonds
resided at 1,250° to 1,300°C near the base of
the lithospheric mantle; were one eclogitic
pink diamond contains a two-phase
garnetomphacite inclusion reequilibrated
from precursor majorite with composition
indicative of formation pressure of 9.5
to 10 GPa, equivalent to ~300-km depth
(Bulanova et al., 2018; Timmerman et al.,
2019); or ~346-360 km depth (according
to the procedure explained in the item
methodology).
Now we will see concerning to the
Orapa diamond deposit, in the Kalahari
Craton. As previous commented, Orapa
eclogitic-geotherm indication would be
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Figure 4 - Seismic profiles (1D Vs profile of Moulik and Ekström (2014) model and dVs% tomographic profile of TX
2011 Model) of Argyle diamonds deposit versus barometry (individual crystals) of inclusions of eclogitic garnets
of the same deposit. The pressure formation of eclogitic garnets expressed in km deep was transformed from kbar
obtained as detailed in item methodology. Note as very high concentration of eclogitic garnet inclusions is situated
between the 250 to 320 km depth that correspond high-speed fraction of the S waves (2 dVs%, of TX 2011 Model)
-interpreted as the signature of the eclogitic fraction with diamonds. According to the inferred geotherm, the G/D is
close to 115 km depth, coinciding with S waves very high-speed fractions (≥4 dVs% of TX 2011 Model) and which
is thought to be the diamond-rich peridotite fraction of the mantle under Argyle (The 1D Vs profile format, according
to what was already commented together with Figure 3, would also be suggesting it). The vertical white line in
the tomographic profile corresponds to the Argyle lamproite intrusion site. Barometric data are expressed versus
grossular molecules (calculated by stoichiometry). According to the personal data bank that includes hundreds of
grains of eclogitic garnets included in diamonds, they would be formed from 150 km deep. N: 132 crystals have
been released from the data bank.

around ~45 mW/m2SHF (according to
analysis of the seismic profiles 1D Vs) and
formation pressure data (also expressed in
km of formation depth) of eclogitic garnets
diamond inclusions in Orapa-kimberlite,
projected in Figure 5, they a representative
but not numerous eclogitic garnet diamondinclusions, are projected between the 180
and 300 km of formation depth, with a very
high concentration of inclusions between

the 180 to 250 km depth and 1 inclusion
are located in in 290 Km depth (Figure 5).
Thus, it is believed that the deepest part of
eclogitic keel at the root of the LAB could
correspond to the 250 to 300 km depth. The
high-speed fraction (between 180 to 300 km
depth, Figure 5) of the Vs seems to support
this reasoning. According to Burness et
al. (2020) deepest equilibrated eclogites
(175–220 km depth) is situated from near
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the base of the Kaapvaal craton lithosphere
and Karaevangelou (2019) found that the
the Lace (Kaavaal type lamproite pipe)
eclogitic diamonds formed at 51-79 kbar
(=186-288 Km of depth). Presser (2020) in
a little analysis about the Kalahari craton
comment that the LAB is situated at ~260225 km., corresponding to a peridotiticcratonic mantle geotherm of ~40 to 38
mW/m2 SHF or 40 to 39 mW/m2 SHF for
Motsamaiet al. (2018). For Karaevangelou
(2019) the geotherm (or heat flow) under
Lace is 38 mW/m2 SHF and estimated that
the minimum lithospheric thickness of 240
km.

Schulze (1989) demonstrated that
xenocrystic minerals from heavy-mineral
concentrates are more representative of
the relative proportions of eclogite and
peridotite in the mantle sampled than
are xenoliths. So, the seismic profiles (1D
Vs and dVs% of TX 2011 Model), and
formation pressure data (expressed in km
of formation depth) of eclogitic garnets
concentrates (xenocrystic) in PuentesiñoEstancia Trementina lamproite pipes (P-ET
lp) have been projected in Figure 6. And as
already commented, in the area the eclogiticgeotherm indication would be around ~48
mW/m2SHF and the eclogitic garnet grains

Figure 5 - Seismic profiles (as in Figure 4) of Orapa diamonds deposit versus barometry (individual crystals)
of inclusions of eclogitic garnets of the same deposit. The pressure formation of eclogitic garnets as in Figure 4
procedure. As we can see the crystals are distributed between 180 and 250 km deep and 1 crystal reaching 290 km
deep; that correspond high-speed fraction of the S waves (2 dVs% of TX 2011 Model) - interpreted as the signature
of the eclogitic fraction with diamonds (compare with Figure 4). An area with peridotites (probably depleted) would
be located above corresponding to the very high speed area (S waves ≥4 dVs% of TX 2011 Model); however, the Vs
1D profile does not suggest speeds compatible with the presence of abundant diamond (below 115 km depth). The
vertical white line in the tomographic profile corresponds to the Orapa kimberlite intrusion site. N: 18 crystals have
been released from the data bank.
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Figure 6 - Seismic profiles (as in Figure 4) of Puentesiño-Estancia Trementina diamonds bearing lamproite pipe/
pipe anomaly versus barometry (individual crystals) of eclogitic garnets concentrates (xenocrystic) of the same
sites. As we can see the crystals are distributed between 100 and 240 km deep and in somewhat smaller numbers
between the 240 Km to 270 Km depth and 1 crystal reaching 290 km deep; that correspond high-speed fraction
of the S waves (2 dVs% of TX 2011 Model) -interpreted as the signature of the eclogitic fraction with diamonds
(compare with Figure 4 and 5). An area with peridotites (probably depleted) would be located above corresponding
to the very high speed area (S waves ≥4 dVs% of TX 2011 Model); however the 1D profile , like Orapa, does not
suggest speeds compatible with the presence of abundant diamond (below 135 km depth). The pressure formation
of eclogitic garnets as in Figure 4 procedure. The vertical white line in the tomographic profile corresponds to the
Estancia Trementina lamproite intrusion site. N:~430 crystals have been released from the data bank, where in red
from Estancia Trementina and in mauve-red the Puentesiño.

fraction (between 150 to 320 km depth,
Figure 6) of the Vs seems to support this
reasoning. Presser (2020) estimated in this
area a ~243-237 Km LAB of ~40 to 38.5/39
mW/m2SHF of peridotitic geotherm.

(Figure 6) of the pipes are projected between
the 100 to 280 km formation depth, with a
very high concentration of eclogitic garnet
grains between the 100 to 230 km depth;
and somewhat representative but less
abundant until the 270 Km depth and grain
at 290 Km depth (Figure 6) - diamond-facies
eclogitic garnet grains from a depth of ≤150
km. It is estimated the 270 to 290 Km depth
corresponds to the eclogitic keel at the root
of the LAB of the Archon-core of Rio de la
Plata craton; that also here the high-speed

The cratonic eclogitic geotherm defined
through 1D Vs for Puentesiño-Estancia
Trementina lamproite pipes area oscillates
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around ~48 mW/m2 SHF (enclosed in
the 45 mW/m2 band of influence, Figure
3). Geotherm which is compared to
those found for the same path for Orapa
diamond deposit with ~45 mW/m2 SHF
(enclosed in the 45 mW/m2 band of
influence, Figure 3) (95 cpht, Janse, 2007)
and for Argyle diamond deposit with ~38
mW/m2 SHF (enclosed in the 40 mW/m2
band of influence, Figure 3) (average 350
cpht over 36 years, Roffey et al., 2018) The
Puentesiño-Estancia Trementina lamproite
pipes being hotter and suggests that may
be of a lower diamonds grade than Orapa
diamond deposit. But this, as will be seen
later, maybe is not exactly that.
According to the comparative analysis
between the Argyle and Orapa diamond
deposits and the P-ET lp, it is intuited
that high-speed fraction of the S waves (2
dVs% of TX 2011 Model) at the root of the
archon-core, as the signature of the cratonic
eclogitic fraction with diamonds; as
suggested the Figures 4, 5 and probably also
the Figure 6. And as already commented
on the 1D Vs profiles that showing high
speed, at the diamond window, suggest
that diamond and eclogite are the most
likely high-Vs candidates to explain the
observed velocities (Garber et al., 2018).
In all three cases, as can be compared in
Figures 4, 5 and 6, 2 dVs% (TX 2011 Model)
coincides with high speed of the Vs, this
more noticeable in Orapa and PuentesiñoEstancia Trementina lamproite pipes area
that show concave profile formatof the Vs.
Clusters that showing the same peridotitic
and/or cratonic eclogitic geotherm values in
a close view of the velocities 1D Vs from the
G/D and up to the cratonic root they could
show, between fractions of approximately
~50 to ~50 km, unequal velocities of Vs.
Understanding that, for example, when
the profile crosses the G/D with increasing
speed it means that it crosses horizons rich
in diamonds; an example of this is what is
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seen in profile 1D Vs of Argyle diamonddeposit a constant Vs acceleration is
observed from 105 km depth to depth of
150 km, gradually decelerating until it
exceeds 250 km depth; accelerating again
between 250 to more than 300 km deep (the
2 dVs% of TX 2011 Model, Figure 3 and 4).
Understanding that in this case the horizon
rich in diamonds (peridotitic) below the
Argyle diamond-deposit would be between
105 and 150 km deep. Below this depth it
would be less abundant in diamonds and
when it reaches 200 km in-depth, more
and more cratonic eclogitic diamonds are
probably supplied (Figure 4).
In the case of Orapa diamond-deposit,
it is observed that it crosses the G/D with
Vs decelerated; with a smooth acceleration
between 150 to 200 km deep and only
acquires important acceleration at 200
km depth (the 2 dVs% of TX 2011 Model,
Figure 3 and 5), this is a few kilometers
after crossing cratonic eclogitic diamondbearing horizons (Figure 5). Thus, it is
estimated that the supply of diamonds
in Orapa diamond-deposit would be
fundamentally cratonic eclogitic in origin.
Nowicki et al. (2007) comments that the
diamonds in Orapa is >90 percent eclogitic;
as well as in Karowe diamond deposit
(few kilometers south of Orapa diamond
deposit) the 53% of inclusion-bearing
diamonds derived from eclogitic sources
(Motsamai et al., 2018).
When observed P-ET lp area, to the
same as in Orapa, is noted that it crosses
the G/D with Vs decelerated and acquires
acceleration at 150 km depth, growing up
beyond the 300 km depth (the 2 dVs% of
TX 2011 Model, Figure 3 and 6). Vs velocity
acceleration that is complemented by the
abundant presence, to those depths, of
diamond facies xeno-crystals of eclogitic
garnets (Figure 6). The observation that also
in this case would suggest that the supply
of diamonds in P-ET lp area would be
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fundamentally cratonic eclogitic in origin.
Taking into consideration the previously
discussed for Argyle diamond-deposit it
can be expected 225 Km (105 to 330 Km of
depth) of the diamond window; for Orapa
diamond-deposit 70 Km (180 to 250 Km of
depth properly) of the diamond window.
And down this way, in P-ET lp area 130
Km (150 to 280 Km of depth properly) of
the diamond window. Presser (2020) based
on the peridotitic geotherm estimate for
P-ET lp area 102-108 Km of the diamond
window; for the same way 135-100 Km
thick “diamond window” for Kalahari
craton in the Kimberley diamond deposit
area. P-ET lp area and Orapa diamonddeposit are enclosed in the 45 mW/m2
surface heat flows eclogitic geotherm band
of influence (Figure 3).
The difference in the potential thickness
of the diamond window presented in
Presser (2020) and the one placed here
in P-ET lp area and Kalahari craton can
be misleading since when estimating the
diamond window for peridotitic geotherm
(Presser, 2020), the factor that would
effectively reveal the presence of diamonds
in the mantle was not taken into account;
i.e. speed acceleration/smooth-deceleration
(for example the Figure 3 and 4) of Vs.
Therefore, when considering a cluster of
different diamond deposits in different/or
same cratons with a similar geotherm, the
behavior of the velocity of Vs from the G/D
to the cratonic root is considered important.
The most obvious example of what is
suggested is highlighted by comparing the
1D Vs of the Ellendale 4 and 9 lamproite
diamond deposits (≤20 cpht) with that of
the Argyle diamond deposit (Figure 7).
So, if it is expected to estimate with a
great approximate the potential diamond
window below an area with estimated
geotherm
(eclogitic/peridotitic)
when
using the 1D Vs, the speed Vs that is
accelerated (like Argyle 1D Vs) in potential
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Figure 7 - 1D Vs profiles from 1-Argyle diamond
deposit and 2-Ellendale 4/9 diamond deposit area (in
the end-member cratonic eclogitic geotherm as Figure
3; both of them enclosed in the 40 mW/m2 surface
heat flows band of influence). The where the behavior
of the Vs velocity of from the G/D to the cratonic root
is considered important, note as Ellendale area shows
little acceleration Vs what is interpreted as a poorly
mineralized cratonic mantle in diamonds under this
place, fact what is markedly opposite to what would
have happened in the cratonic mantle under the Argyle;
this always bearing in mind what was argued by Garber
et al. (2018). Eclogite Geotherms end-member: 45, 40
and 35 mW/m2 surface heat flows; G, graphite and D,
diamond; LAB, Lithosphere Asthenosphere Boundary.

levels mineralized with diamond should
be taken into account, where a slowdown
or slow speed (partly like Orapa 1D Vs)
could be indicative of poor or free diamond
mineralized levels. P-ET lp area 1D Vs
describes high-speed levels below 150 km
in-depth and beyond 290 km in depth.
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