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Introduction: Surface of Venus is dominated with
volcanic landforms indicative of basaltic volcanism
[e.g., 1]. This interpretation is supportted by the direct
Venera-Vega measurements in 7 sites: the GRS analy-
ses of K, U, and Th (5 sites) and the XRFS analyses of
Si, Ti, Al, Fe, Mn, Ca, K, S and CI (3 sites) [2]. We
consider these results comparing them with the appro-
priate compositional data for the Earth, the Moon,
Mars and meteorites as it was done by [3]. Since that
early study, new approach for comparisons with the
Earth data was developed: only water-unaltered ter-
restrial samples are considered [4-6] and new data on
Mars, the Moon and meteorites were acquired [e.g., 7,
8]. Although the analyzed Venusian materials repre-
sent the uppermost surface layer affected by the
atmosphere-surface interactions, theoretical consider-
ations show that in this process all mentioned above
elements are inert [9] so we can make unbiased com-
parisons with magmatic rocks of other bodies.

K, U and Th: Because for Mars Odyssey GRS
measurements only K and Th contents are now avail-
able [7], emphasis here is on the K-Th systematics.
Figure 1 is a K-Th plot representing the Venera-Vega
data on the background of a number of planetary and
meteorite data [4-8]. The figure shows overlapping
fields and similar trends for Earth, Mars and Venus.
Lunar and HED achondrites (Vesta?) compositions
show distinct depletion in volatile potassium. The Ve-
nusian compositions (Venera 8§, 9, 10, Vega 1, 2) are
geochemically evolved sharing levels of K, U and Th
contents with Earth’ island arc and hot spot rocks
(even with hot spot alkaline rocks — Venera 8) [10].

Petrogenic elements. For them, trends of the
equilibrium crystallization of magmas with the Venera
13, 14 and Vega 2 compositions were calculated and
plotted on the composition fields of the Earth oceanic
crust rocks (Figure 2). The trends were calculated
using the KOMAGMAT program [11]. It is seen from
Figure 2 that Venera 13 trends fit compositions typical
of hot spots alkalines (like Venera 8 in K-U-Th sys-
tematics). The Vega 2 trends fit compositions typical
of the island arc tholeiites and the Venera 14 trends fit
compositions typical of MORBs [10].

Discussion and conclusions: Similarity of K-Th
trends for Earth, Mars and Venus composition fields
suggests compositional similarities in these planets’
accreting materials and similarities in these planets’
melting-crystallization processes. The SNC data are

mostly inside the MORB compositional field.
MORB’s geochemistry is a signature of the depleted
source. But in the case of SNC meteorites it is obvio-
usly because most of them are pyroxene/olivine cumu-
lates. Mars Odyssey GRS data are geochemically more
evolved, entering the Earth’ island arc and hot spot
domains [10]. This could be because they essentially
represent rich in incompatible elements cotec-
tic/eutectic lavas and regolith derived from them). The
GRS field is rather narrow that is probably a combin-
ed effect of eolian lateral mixing of regolith material
and large GRS footprint. Lunar and Vesta (HEDs)
compositions show distinct depletion in volatile K, the
feature earlier recognized as being due to these bodies’
hot accretion or reacretion [12, 13, 14, 15].

As it was said above, most of the Venera-Vega ma-
terials show similarities with geochemically evolved
terrestrial rocks of island arc and hot spot associass-
ions and one (Venera 14) material shows similarity
with MORB rocks [10]. Similarities with MORB,
island arc and hot spot rocks do not implie that Venus
has or had elements of plate tectonics or terrestrial type
hot spots in its geodynamic machine. It is just
signatures of depleted (Venera 14) or undepleted (all
others) sources. Predomionance of undepleted sources
could be a consequence of the mantle overturn [16],
which, if happened, brought undepleted material of
deeper mantle to the magma-generation region.

References: [1] Head J. et al. (1992) JGR, 90, 13,153—
13,197. [2] Surkov Yu. (1997) Explor. Terrest. Planets from
Spacecraft. Willey-Praxis. 446 p. [3] Basilevsky A.T. (1985)
Geochem. Intern., 22, 18-27. [4] Nikolaeva O.V. (1995) ibid,
33, 1-11. [5] Nikolaeva O.V. (1997) ibid, 424-447. [6]
Abdrakhimov A.M. (2005) ibid, 732-747. [7] Taylor G.J. et
al (2005) LPSC XXXVI, #1540. [8] Treatise on
Geochemistry. Vol. 1. Elsevier, 2003. [9] Zolotov M.Yu. &
Volkov V.P. (1992) in Venus Geology, Geochem.
Geophysics, U. Arizona Press, 177-199. [10] Abdrakhimov
AM. (2005) PhD Thesis, Vernadsky Institute, Moscow. [11]
Ariskin A.A. & Barmina G.S (2004) Geochem. Intern., 42,
Supl. 1, S1-S157. [12] Vinogradov A.P. (1977) NASA-SP-
370, 5-33. [13] Hartmann W.K. & Davis D.R. (1975) Icarus,
24, 504-515. [14] Cameron A. & Ward W. (1976) Proc.
Lunar Sci. Conf. 7, 120-122. [15] Galimov E.M. et al. (2005)
Geochem. Intern., 43, 1045-1055. [16] Parmentier M. &
Hess P. (1992) GRL, 19, 2015-2018.

Acknowledgments: Thanks to G. Taylor, M.I. Ivanov
and O.I. Yakovlev for helpful discussions.

1079.pdf


mailto:atbas@geokhi.ru
mailto:albert@geokhi.ru

Lunar and Planetary Science XXXVII (2006) 1079.pdf

10

Earth Island Arc
Calc-Alkalines

1 i Earth Hot Spot
Tholeites

F Earth Hot Spot Alkalines\
2
o

£ ;4 LEarth isiand
o Arc Tholeite
0.01 ¢ Earth MORB
- “\HED Achondrites
1 Lt aatel Lol 111
MORB Island Arcs Hot Spots
B13 E BI3 > BI13
o 4 - 4
1 * Sl
= By ° g
0
16 +
e 12 |
[P
o g
4 L
0
20
> 16 F
12
8
~t 4 §
Q
= 5|
0
0O 5 10 1520 0 5 10 15 20 0 5 10 15 20
MgO MgO MgO
Trends of equilibrium crystallization at initial Na2O content = 1%
S—B14 P——— BI3 W= B2
@Tholeiitic series (—6 .; Calc-alkaline series @ Alkaline series
= Figure 2




