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Abstract
Basalt-eclogite transition in the lowermost part of the
martian crust is estimated for iron-rich basaltic com-
position. Delamination caused by this transition is ex-
pected to occur resulting in adiabatic melting. We pro-
pose this is the source of recent small scale flood lava
magmatism in Mars.

1. Basalt-eclogite transition
Even though small planetary size basalt-eclogite tran-
sition has been considered for the thickened martian
crust[1],[2]. We also proposed basalt-eclogite transi-
tion( BET ) is possible in Mars because of lower tran-
sition pressure of iron-rich basalt [3] based on ther-
mophysical calculation. The iron content of the mar-
tian crust is estimated as 20 wt% as FeO from the
analysis of martian meteorites and density of martian
crust by the gravity analysis. Under such high iron
content the pressure of BET is estimated to be lower
and density crossover comparing with the mantle is
expected. In the martian situation lower crust below
45 50 km in depth is subject to BET. Delamination of
the lower crust imposed by density increase of BET
should be one of main driving engines for the present
martian mantle dynamics in the absence of plate tec-
tonics. When delamitation occurs compensating ris-
ing flow of the ambient mantle is induced. Associ-
ated with this upflow adiabatic melting is expected to
occur [5]. In this presentation we consider nature of
delamination-induced magmatism as a source of re-
cent martian volcanism.

2. Style of volcanism
On Mars two contrasting styles of volcanism have
been identified. The one is large-edifice-building vol-
cansim(LEBV). The typical example is large Tharsis
shield volcanos such as Olympus Mons. The other

is small-flood lava volcanism(SFLV). Instead of form-
ing large edifice wide spread thin lava flow is a basic
characteristics. The typical example is Central Ely-
sium Planitia lava fields[2]. To generate a large shield
volcano fixed conduit should have been maintained for
long time such as an order of billion years. Such pro-
longed and fixed magma source is considered as a ter-
restrial analog of hot spot volcanism. Thermochemi-
cal mantle plume is considered to be responsible for
hot spot activity. The size and life span of the activity
of Tharsis volcanos are almost comparable to those of
the Hawaiian hot spot. LEBV has been active in the
early-middle stage whereas in the later stage this type
of volcanism seems to decline. This is interpreted as a
manifestation of cooling of the mantle[6].
As for SFLV flat lava fields means 1) magmatic con-
duits spread over a certain area,not a single con-
centrated conduit and 2) the activity of a single
lava/conduit seems to be short-term. The basic style
of martian volcanism seems to change from large-
edifice-building volcanism to small-flood-lava volcan-
ism. The change of the style if it is real, is an important
constraint in the mantle dynamics of Mars and its ther-
mal evolution. What is the terrestrial analog to this
small-flood-lava volcanism; this is our starting point.

3. Characteristics of SFLV
The identification of SFLV has several difficulties
compared to LEBV. Because SFLV has no signifi-
cant geomorphological features, distribution has not
yet clarified. Existence of small cones over flat field
is only unique point for identification if they can be
interpreted as rootless cones. Since high resolution
image only can discriminate cone structure the total
extent of the flow and the source area is difficult to
identify in limited numbers of image. In several cases
rootless cones are not well discriminated from pings
and mud volcanoes. Presently available data indicate
SFLV seems to distribute preferentially near the di-
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chotomy boundary.

4. Terrestrial analog
Basaltic volcanisms are frequently identified amid
continents far away from subduction/rift zones and
hot spots. Some of them are distributed over the
area close to thickened crust zone and they are in-
terpreted as delamitation-induced volcanism. The ex-
amples are Carapathia [7] and Colorado Plateau. The
common characteristics are, 1) they are distributed in
the periphery region of thickened crust such as colli-
sion. 2) they are composed of monogenic volcanos
and 3) they have less differentiated composition. All
of these, which are also common to the martian SFLV
are consistently explained if they are formed by adia-
batic melting of compensated flow by delamination.

In the presentation we will show,
1) estimates of BET phase diagram in various iron
contents, which demonstrates robust nature of shifting
to lower pressure in high iron content. 2) admissible
range of BET in martial crustal structure 3) estimate
of time scale and spatial size for delamitation based
on Rayleigh-Taylor instability analysis

The chemical composition is a key to identify this
mechanism.
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