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Compressional velocity (V,,). shear velocity (V,) and density as a function Note that the seismic velocity profiles are substantially lower than pyrol-
of depth, for various candidate mantle phases. The average Earth model ite velocities (predominately beta, or gamma, + mj) between 400-670 km,
PREM is shown (heavy solid line) along with a range of velocities observed but are well matched by piclogite. Velocity jumps for pyrolite do not
from several regional body wave studies (dashed lines, references in satisfy the 400 and 870 km discontinuities. MgozoFeq 270 and MggsFeq s

text). The dashed density proflle is a perturbation of PREM which satisfles . . . . . . .
are appropriate for perovskite-bearing piclogite and pyrolite composi-

the mean Earth density and, with negligible error, moment of inertia. The tions, respectively. Abbreviations: ol, olivine; opx. orthopyroxene: di.

mean upper mantle + transition zone density is the same as PREM. Adia- diopside; jd, jadeite; gt (E.P). garnet (eclogite, pyrolite); mj, opx composi-
bats are init.igted at T = 1400°C (af. P = 0). All Mg-Fe bearing phases con- tion majorite; di-or jd-mj, diopside or jadeite composition majorite; pv,
tain 10% Fe?** with the exceptionrof garnet, majorite and Mg,Fe,_;0. Cir- Mgo oFeo SiOg-perotakite; jd- or Ca-pv. jadeite or CaSiOy composition
cles and triangles indicate the properties of pyrolite and picritic eclogite, perovskite; st, stishovite.

or piclogite (cpx + gt >> ol + opx)}, @i_neral assemblages, respectively.
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Fig. 1.. Compressional (V)
and shear (Vs) velocitics as a
function of depth (or vanous

Vetoclty (km/asc}

lecionic  provinces (15-J8). o 4 ' & T 10
The shield structures have ve- i | T, Frr17
locitics that are faster than Y / _
those in other reguns Lo — i
depihs of 150 to 220 km. The
complications in this depth
range probably result from a 200 - -
change in chemistiry and the .w._
associated thermal boundary )
layer, The rise model is for the < ~ ' —
northern part of the East Pa- < o
cific Rise and is slow to & ;
depth of 400 km, suggestinga o 400 [~ = - ; I
deep origin fur midocean-ridge Ve _ .
basalts. The PREM modelisa
maoditication of the aversge - =
curth madel PREM, which is
anisotropic above 220 km; the a00 I MHHE L
two short Jash curves for —— Arc '
PREM' represent hunizomal — o Austsalia
snd vertical propagation. The o _ PREM’
high gradients between 400 , | Lo ] o\
and 650 km mauy be due to the
dispade -mugjorite Iramition.
. Stable
D_NOu rich strati- b_NOu poor arratyee (5C)
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0 \O:i:n opx - r 1 100, ..._ﬂ.....r. : = w
A I f o
+plagioclose § _mbmbrﬂ \ i |
p=3 o\n_.:u\ ...C_ 5
ool ST
| lower [ i i
o Y " x \
Q mantle”_] = - .-
=l _— _ . z ~ '\
pAW _ section 3 . VoS
o 3J “
200 4 _‘ -] 1000 S
L]
| Olivine Leyer Modet A Model B ;
OQU:J. ~Garne! + cpx { & + n ’ .1 Barren  Enriched ... ]
| AL opx 3 [ 2 Barran  Depleted ... h
poemer - / — + -
uoo Amﬂ_oo__ow _ Oﬂu 32 n\n_ﬂ 100 L: a hc:.n::”...n_.on u“q-oz : )
k “ 5
m 3 ¥ — , L .
=3, /cm et Fig. 4. Schematic diagram of manile geo-
P 3.5 g/c “ w m u..m::o_ therms for two types of layered models. Mod-
AVOO [— — el A has a very depleted, or barrea. upper
| opx mantle und a primitive or undepleted _cin...
L | 3.3 o\n_ﬂu ] mantle thigh uraniun, thorium, and potissi-
i ’ um contents). Thix model has a thermal
500 | Ly hw boundary between the upper und _...in_a man-
b ~spinel — tles und a hot mantle which, nevertheless, is
Gornet S, S, " m . ﬂo it far beiow the inferred mehing point (Jight
& | & stishovile solid and dashed curves). Model B has the
; = 3.55 g/cm same amount of radivactivily, but it is distrib-
=36 \n_.:u _ & uted between two chemicully distinct upper
600 [ P25 9 _ s g y-spinel mantie reservoirs. This model approaches the
<) + ’ melting point ut the top of the depleted layer
I stishovile (layer 2} and has lower lemperatures and
B _ 3 7] higher viscosities in the lower mantle. A per-
-— e —— |_ 3.6 g/cm turbutivn of geotherm B by, for example,
700 . . - contincntal insulition or a convectively in-
0 - [imenite +m_u5ow duced uplift of the chemicul houndary, will
5 :.m...zam:__o\ 3 p*3.7 g/cm ] cause meling in layer 2. Geotherm A is
pPrI.2 g/im

Figure 1. 2Zeto pressure

densities of basalt-

eclogite {(left) and peridotite (right) taken as

2 1:1 mix of MgS10y + Hgy510,.

The center column

gives the gravitationally stable configuration.
The broad stabilicy field of garnet prevents
eclogite from sinking below about 670 km.

modificd from (40).
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