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University of Oregon

D. R. Toomey, Seismological Components of the
MELT Experiment on the Southern East Paci�c Rise,
NSF OCE-9403482, $100,000, 6/1/95�5/31/98.
Constructing a Comprehensive Seismological Model
of the EPR near the MELT Experiment. OCE-
9814330, $97,744, 9/1/98�8/31/00. Collaboration
with D. Forsyth (Brown) and D. Blackman (SIO).

The MELT experiment was aimed at mapping the
distribution of melt from its source deep within
the mantle to the sea�oor beneath the fast spread-
ing southern East Paci�c Rise (EPR) near 17�S.
The experiment demonstrated for the �rst time that
good long-period data could be acquired using OBSs
(MELT Seismic Team, 1998). Imaging revealed that
basaltic melt is present in the mantle beneath the
EPR over a surprisingly broad region several hun-
dred kilometers across and extending to depths of
greater than 100 km (Toomey et al., 1998). This �nd-
ing contradicts the predictions of some models that
melt would be con�ned to a narrow region of high
concentration beneath the rise axis. We proceeded to
construct a second-generation model by: (1) Analyz-
ing seismic data and waveform information that have
not yet been fully exploited (Hung et al., 2000); (2)
Developing a method of anisotropic tomography and
inverting all body wave constraints jointly to �nd a
three-dimensional, self consistent seismic model of
isotropic and anisotropic heterogeneity (Hammond
and Toomey, 2003, see Fig. 8 in proposal); (3) Test-
ing 3-D, anisotropic forward models based on phys-
ical principles and guesses about the �ow pattern
(Toomey et al., 2002; Barclay et al., 2001). These
results have demonstrated that upwelling beneath the
SEPR is via a hotspot-fed, asthenospheric channel.
Collaborative work continues on these data.
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E. Humphreys. Some highlights follow.

Teleseismic Studies of the Snake River Plain
EAR 9206565 (2/92�1/96) & 9628474 (8/96�7/97)

Fig. A (from Humphreys et al., 2000) summarizes
two results of imaging across the Yellowstone swell
(red dots): �Peng & Humphreys (1998) use receiver
functions to image crustal structure. Moho (heavy
line) deepens beneath Wyoming, but is roughly �at
across the swell in spite of large volumes of in-
truded basalt, suggesting lower-crustal �ow. Basic
crustal structure is resolved by starting with struc-
ture imaged with active sources. New �ndings in-
clude: the �basalt sill� (blue crustal body) is wide
and �at topped, there is a low-velocity-lower crustal
zone of probable partial melt (yellow), and the crust
is nearly a uniform load, implying that the mantle
is uniformly buoyant across the swell. �Saltzer &



Humphreys (1997) tomographicallyimagedthe up-
per mantle. Velocitiesare slow (red) only beneath
the hotspottrack, and are relatively fast (blue) be-
neath the rest of the swell. Structureextends to
� 170km, but neednot extenddeeper. Low-velocity
mantlemust containsomemelt. Knowing that the
mantle is uniformly buoyant (Peng& Humphreys,
1998),thehigh-velocity mantlemustbedepletedof
basalticcomponent.The only reasonableorigin for
this structureis melt-drivenconvectionwith melt re-
leaseabovethehotspottrackandaccumulationof the
buoyantresiduumto thesides.

Collaborative Research:LithosphericStructureand
Evolutionof theRocky Mountains
EAR 0003579(7/00-6/02)& 0207875(9/02-8/03)

Humphreyset al. (2003)�nd low-velocitiesbeneath
Coloradoextendto � 180km (Fig. B showsneedfor
structurebelow 150km). Low-velocityvolumescor-
respondwell with areasof youngmagmatism.The
large amplitudeof seismicanomalyrequiresboth
partial melt and great temperaturevariations,with
thebluevolumesbeingcool (i.e., lithosphere).
Crosswhite& Humphreys(2003)�nd thick crustas-
sociatedwith the 1.8 Ga CheyenneBelt suture,but
without correspondingelevationor gravity anomaly
(Fig. 10 in proposal). We concludethat a mantle
anomalousin densitybut not in seismicvelocity ac-
countsfor thisobservation,andsuggestthepresence
of uppermantleeclogite.

North America Dynamics and Western U.S.
DeformationEAR 0106892(4/02-3/04)

D. Coblentzand I modeledstressesin the North
American plate to match observed stressindica-
tors. We include the effects of internal, bound-
ary and basal(including dynamic, from Becker &
O'Connell, 2001) loads. Successfulmodels re-
quire: low horizontalbasaltractions,low platenor-
mal stressesin Oregon (allowing westward motion
of the CoastRanges,westernUS dilation andNW
SierraNevadatransport),and unusuallyhigh com-
pressionappliedby the Yakatatblock (easternmost
Aleutiansubductionzone).Work on this still-active
grantis beingwritten for publication.

FigureA: StructureacrossYellowstoneswell.
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FigureB: Imagesqueezedabove 150km, thenrelaxed.


