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[1] The seafloor is characterized by numerous seamounts and oceanic islands which are
mainly volcanic in origin. Relatively few of these features (<�0.1%), however, have
been dated, and so little is known about their tectonic setting. One parameter that is
sensitive to whether a seamount formed on, near, or far from a mid-ocean ridge is the
elastic thickness, Te, which is a proxy for the long-term strength of the lithosphere. Most
previous studies are based on using the bathymetry to calculate the gravity anomaly for
different values of Te and then comparing the calculated and observed gravity
anomaly. The problem with such an approach is that bathymetry data are usually limited to
single-beam echo sounder data acquired along a ship track and these data are too
sparse to define seamount shape. We therefore use the satellite-derived gravity anomaly to
predict the bathymetry for different values of Te. By comparing the predicted bathymetry
to actual shipboard soundings in the vicinity of each locality in the Wessel global
seamount database, we have obtained 9758 Te estimates from a wide range of submarine
volcanic features in the Pacific, Indian, and Atlantic oceans. Comparisons where there are
previous estimates show that bathymetric prediction is a robust way to estimate Te and its
upper and lower bounds. Te at sites where there is both a sample and crustal age show
considerable scatter, however, and there is no simple relationship between Te and age.
Nevertheless, we are able to tentatively assign a tectonic setting to each Te estimate. The
most striking results are in the Pacific Ocean where a broad swath of ‘‘on-ridge’’
volcanism extends from the Foundation seamounts and Ducie Island/Easter Island ridge in
the southeast, across the equator, to the Shatsky and Hess rises in the northwest.
Interspersed among the on-ridge volcanism are ‘‘flank ridge’’ and ‘‘off-ridge’’ features.
The Indian and Atlantic oceans also show a mix of tectonic settings. Off-ridge volcanism
dominates in the eastern North Atlantic and northeast Indian oceans, while flank ridge
volcanism dominates the northeastern Indian and western south Atlantic oceans. We have
been unable to assign the flank ridge and off-ridge estimates an age, but the on-ridge
estimates generally reflect, we believe, the age of the underlying oceanic crust. We
estimate the volume of on-ridge volcanism to be �1.1 � 106 km3 which implies a mean
seamount addition rate of �0.007 km3 yr�1. Rates appear to have varied
through geological time, reaching their peak during the Late/Early Cretaceous and then
declining to the present-day.
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1. Introduction

[2] The seafloor is characterized by numerous oceanic
islands and seamounts, yet little is known about their
tectonic setting. There are many age estimates from field

mapping on ocean islands, dredging on the flanks of
seamounts, and scientific drill sites in guyot tops and nearby
moat areas. However, the number of sample ages is small (a
few hundred) compared to the total number of seamounts,
which by some accounts [Menard, 1964] exceed a few
hundreds of thousands.
[3] One parameter that may be sensitive to the tectonic

setting of a seafloor bathymetric feature is the elastic
thickness of the lithosphere, Te, which is a proxy for its
long-term strength. Watts [1978] suggested that oceanic Te
depends on the thermal age of the lithosphere at the time of
load emplacement and is given approximately by the depth
to the 450�C isotherm based on the plate cooling model, a
result that has generally been confirmed in subsequent
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papers [e.g., Caldwell and Turcotte, 1979; Calmant et al.,
1990; Lago and Cazenave, 1981; Wessel, 1992; Watts and
Zhong, 2000].
[4] Watts et al. [1980] used the dependence of Te on age

to estimate the tectonic setting of �100 seamounts in the
Pacific, a number of which had not been previously sam-
pled. Subsequent studies used Te to determine tectonic
setting not only in the Pacific [Manea et al., 2005], but in
the Indian [Krishna, 2003] and Atlantic oceans [Zheng and
Arkani-Hamed, 2002]. However, the total number of such
estimates is small compared to the number of seamounts in
the world’s oceans.
[5] A number of different methods have been used to

estimate Te. These include seismic studies to measure the
surfaces of flexure [e.g., Watts and ten Brink, 1989] and
geomorphic studies of the vertical motions associated with
flexure [e.g., McNutt and Menard, 1978]. The largest
number of estimates, however, has come from forward
modeling of the geoid and gravity anomaly. By using a
transfer function technique to calculate the anomaly due to
the bathymetry and its isostatic compensation and compar-
ing them to the observed anomalies, it has been possible to
estimate Te at a number of oceanic islands and seamounts in
each of the world’s main ocean basins [Calmant et al.,
1990].
[6] The problem with previous gravity modeling

approaches is that they have often been applied to ship
track sounding data or grids of data that are usually too
sparse to fully define the shape of a seamount. As a result,
certain assumptions have had to be made in the modeling
about the shape of a seamount and whether it is two-
dimensional (2-D) or 3-D, which as Filmer et al. [1993]
have shown may significantly bias Te.
[7] An alternative approach is to use the global satellite-

derived geoid or gravity anomaly, which contains informa-
tion on the shape of seamounts, to predict the bathymetry
for different values of Te and compare it to observations
[e.g., Goodwillie and Watts, 1993]. Bathymetric prediction
requires, however, implementation of an inverse transfer
function. This function grows rapidly at long wavelengths
because of isostasy and at short wavelengths because of the
attenuation in the geoid or gravity anomaly with increase in
water depth. Hence a small error in the gravity anomaly will
map into a large error in predicted bathymetry at these
wavelengths.
[8] Dixon et al. [1983], Watts et al. [1985], and

Goodwillie and Watts [1993] therefore shaped the function
in such a way so as to suppress the shortest and longest
wavelengths before applying it. By using the geoid derived
from satellite altimetry to predict bathymetry they were able
to estimate Te in a range of tectonic settings in the Indian
and Pacific oceans.
[9] A different application of the inverse technique is the

one by Smith and Sandwell [1994a], who used it as a basis
to predict bathymetry from satellite gravity anomaly data.
They used specially designed filters to shape that part of the
inverse transfer function wave band in the range 15–
160 km, which was only weakly dependent on Te. Single
ship track echo sounder and multibeam swath bathymetry
data were then used to define the bathymetry outside of this
wave band.

[10] Smith and Sandwell [1994b] extended the prediction
wave band so as to calculate bathymetry for different values
of Te. They used a wave band in the range 15–1000 km.
This range was sufficiently long to overlap the ‘‘diagnostic
wave band’’ of lithospheric flexure, as defined by Watts
[1983]. By comparing observed and predicted bathymetry
in the Atlantic and Pacific oceans south of 30�S (where
dense satellite-derived gravity data were then available),
they were able to constrain Te at a number of bathymetric
features, including the Louisville Ridge, Walvis Ridge, and
Foundation seamounts.
[11] The first detailed application of the inverse technique

was the one by Lyons et al. [2000] to satellite gravity
anomaly data over the Louisville Ridge. They selected the
ridge because previous modeling authors [e.g., Cazenave
and Dominh, 1984; Watts et al., 1988] had made different
assumptions about its shape and, as a result, yielded
conflicting results. Lyons et al. [2000] showed that the
inverse technique helped reconcile the previously published
results and that Te was generally low (8–15 km) along the
southeastern ridge, south of the Wishbone scarp, and high
(23–27 km) to the northwest of it.
[12] The purpose of this paper is to use the global satellite

gravity anomaly, together with the inverse transfer function
technique of predicting bathymetry, to estimate Te at
selected oceanic islands, seamounts, banks, and rises in
each of the world’s main ocean basins. Our main aim is to
estimate Te at a greater number of bathymetric features than
has been possible in the past and then to use these estimates
as a constraint on the distribution of submarine volcanism
through space and time.

2. Theory

[13] The gravity anomaly, G(k), associated with seafloor
topography, B(k) can be written [e.g., McKenzie and Bowin,
1976]

G kð Þ ¼ Z kð Þ * B kð Þ

where k is the magnitude of the wave vector k (k = (kx
2 +

ky
2)1/2), k = 1/l, where l is wavelength, and Z(k) is the
transfer function that modifies the topography so as to
produce the gravity anomaly.
[14] Z(k) contains information on the state of isostasy and

can either be estimated from the free-air gravity anomaly
and bathymetry data or calculated for different models of
isostasy. For example, Z(k) for the elastic plate (flexure)
model of isostasy is given [Watts, 2001] by

Z kð Þ ¼ 2pG rc � rwð Þe�kd

� 1� F kð Þ
r2 � rið Þ þ r3 � r2ð Þe�kt2 þ rm � r3ð Þe�k t2þt3ð Þ� �

rm � rið Þ

( )

where G is gravitational constant, d is mean water depth, rc
is density of the seafloor topography, rw is density of
seawater, ri is density of the material that infills the flexure,
r2 is density of the upper crustal layer, r3 is density of the
lower crustal layer, rm is density of the mantle, t2 is
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thickness of upper crustal layer, t3 is thickness of lower
crustal layer, and F(k) is given by

F kð Þ ¼ Dk4

rm � rið Þg þ 1

� ��1

where g is acceleration due to gravity and D is flexural
rigidity. D is related to the elastic thickness of the plate, Te,
by

D ¼ ET3
e

12 1� n2ð Þ

where E is Young’s modulus and v is Poisson’s ratio.
[15] Usually in Te estimation, the gravity anomaly is

computed from the observed bathymetry and compared to
the free-air gravity anomaly. Te is found as the value that
best explains the amplitude and wavelength of the gravity
anomaly. However, as Dixon et al. [1983], Watts et al.
[1985], Smith and Sandwell [1994b], Lyons et al. [2000]
and Goodwillie and Watts [1993] have all demonstrated, Te
may also be estimated by predicting the bathymetry from
the gravity (or geoid) anomaly and comparing it to the
observed bathymetry. This can be accomplished using

B kð Þ ¼ Z�1 kð Þ * G kð Þ

where Z�1(k) is the inverse transfer function that modifies
the gravity (or geoid) anomaly so as to produce the
bathymetry.
[16] Figure 1 shows the functional form of Z(k) and

Z�1(k) for 0.001 < k < 0.100 and a range of assumed Te,
d, and rc values. Other parameters are given in Table 1.
Figure 1 shows a strong dependence of Z(k) and Z�1(k) on
Te. Z(k) increases in amplitude and shifts to longer wave-
lengths as Te increases while Z�1(k) decreases in amplitude
and shifts to longer wavelengths; rc and d have a smaller
overall effect and their main influence is on the amplitude of
the transfer functions.
[17] Z(k) and Z�1(k) are distinguished by their behavior at

long and short wavelengths. Z(k) ! 0 at long wavelengths
because of isostatic compensation and at short wavelengths
because of upward continuation from the source at the
seafloor to the observation point on the sea surface: an
effect that increases as k! 1/d. This behavior causes Z�1(k)
to grow rapidly at these wavelengths. Before applying
Z�1(k), it is therefore necessary to first shape the function
in such a way so as to suppress the longest and shortest
wavelengths.
[18] We follow here the ‘‘window carpentry’’ method of

Smith and Sandwell [1994b, 1997]. They intentionally
excluded the diagnostic wave band of flexure: predicting
the bathymetry using only the portion of the gravity
anomaly spectrum that is shorter than the diagnostic wave
band. Smith and Sandwell [1994b] chose not to honor actual
shipboard soundings, but to use them to calibrate the
predictions based on the inverse technique. The reason for
this was that they were working with satellite-derived
gravity anomaly data south of 30�S where there was little
shipboard data. Smith and Sandwell [1997] later revised the
method to include shipboard data because they were able to

obtain more data, better edit the data they had, and extend
the coverage to 72�N and 72�S. Thus their bathymetric
predictions since 1997 specifically include shipboard data
where available.
[19] Our aim in this paper is to estimate Te by including

the flexural wave band that was intentionally excluded by
Smith and Sandwell [1994b, 1997]. We will determine Te by
minimizing the root-mean-square (RMS) difference be-
tween the predicted bathymetry based on different values
of Te and actual shipboard soundings, omitting all locations
that have no soundings. In other words, bathymetric pre-
dictions including Te are fit to actual shipboard sounding
data, not to predictions that do not include Te.
[20] We chose two filters for our analysis, W1(k) and

W2(k). W1(k) is a high-pass filter designed to reduce Z�1(k)
to zero at long wavelengths. Smith and Sandwell [1994a]
chose W1(k) to remove the flexure wave band, and so we
use here a different W1(k), with a high and low cut
wavelength of 571 and 804 km, respectively, to retain that
band. With these values, W1(k) = 0.5 when k�1 = 675 km.
W2(k) is a low-pass filter designed to reduce Z�1(k) to zero
at short wavelengths. Smith and Sandwell [1994a] chose a
Wiener filter since such a filter is most effective in the high
wave number band where there is an exponential growth in
Z�1(k) due to water depth. We chose a value of A, the filter
constant, of 3900 km4 which is a smaller than the 9500 km4

assumed by Smith and Sandwell [1994a] because of lower
noise levels in the more recent altimeter data [Sandwell
and Smith, 1997]. With this value, W2(k) = 0.5 when k�1 =
12.5 km, for water depths of 3 km. The inverse transfer
function after it has been modified by the combined filter
W(k) = W1(k) � W2(k) is shown in Figure 1 as a solid line
in the upper profiles of each panel.

3. Nonlinear Terms

[21] The functions discussed so far are based on a linear
admittance theory and so ignore the effect in the expansion
of the gravity anomaly of high-order terms in the seafloor
topography and its isostatic compensation [Parker, 1972].
As a number of workers have pointed out [e.g., McNutt,
1979; Ribe, 1982; Smith et al., 1989; Lyons et al., 2000],
such terms may contribute significantly to the gravity
anomaly. Lyons et al. [2000], for example, showed that
while high-order terms in the topography of the top and
bottom of the flexed crust contribute in a negligible way to
the gravity anomaly, the contribution to the gravity anomaly
of high-order terms in seafloor topography is significant,
especially on the crests of tall, steep-sided, low Te, sea-
mounts where it can exceed 60 mGal.
[22] In order to better understand the effect, we computed

the gravity anomaly associated with a synthetic, Gaussian-
shaped, seamount in two ways, one using only the first
(linear) term (n = 1) and the other including higher-order
effects. We then used Z�1(k) to estimate Te from both the
linear and higher-order versions of the gravity anomaly.
Figures 2a and 2c shows that if n = 1 then window carpentry
recovers the shape of the input seamount well. However, if
n = 4 the amplitude of the gravity anomaly increases and the
amplitude of the predicted bathymetry exceeds the input
bathymetry (Figures 2a and 2b). The effect on the recovery
of Te is shown in Figure 2d. Figure 2 shows that while the
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Figure 1. Gravitational admittance for the flexure model of isostasy. The standard model (thick line) is
based on an elastic thickness, Te, of 10 km; water depth, d, of 3 km; and a density of the seafloor
topography, rc, of 2800 kg m�3. Other model parameters are as defined in Table 1. Bottom profiles show
the admittance, Z(k). Top profiles show the inverse admittance, Z(k)�1. The inverse admittance has been
tapered at long wavelengths using a cosine filter and at short wavelengths by a Weiner filter [Smith and
Sandwell, 1994a]. (a) Z(k) and Z(k)�1 for a fixed d and rc and Te in the range 0–60 km. (b) Z(k) and
Z(k)�1 for a fixed rc and Te and d in the range 0–6 km. (c) Z(k) and Z(k)�1 for a fixed Te and d and rc in
the range 2600–3000 kg m�3.
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predicted bathymetry for n = 1 recovers the input Te, well, if
n = 4 a higher Te is needed in order for the predicted and
input bathymetry to match.
[23] These considerations suggest that the linear inverse

transfer function technique may overestimate Te. However,

this depends on whether the satellite-derived gravity anom-
aly field used to predict bathymetry recovers the high-order
terms. Closely spaced ship surveys using GPS navigation
and modern shipboard gravimeters would be expected to
fully recover the gravity anomaly over the crest (and flank)

Table 1. Summary of Parameters Assumed in the Gravity Modeling and Bathymetric Prediction

Parameter Notation in Equations Value

Density of seawater rw 1030 kg m�3

Density of seafloor topography rc 2800 kg m�3

Density of mantle rm 3330 kg m�3

Density of oceanic ‘‘layer 2’’ r2 2800 kg m�3

Density of oceanic ‘‘layer 3’’ r3 2900 kg m�3

Thickness of oceanic ‘‘layer 2’’ t2 1.5 km
Thickness of oceanic ‘‘layer 3’’ t3 5 km
Density of material that infills the flexure ri 2800 kg m�3

Young’s modulus E 100 GPa
Poisson’s ratio v 0.25
Wavelength of inverse admittance high pass (high cut) 571 km (harmonic degree, 70)
Wavelength of inverse admittance high pass (low cut) 806 km (harmonic degree, 50)

Figure 2. Synthetic tests that use the admittance functions in Figure 1 to calculate the gravity anomaly
and predict the bathymetry at a flexurally compensated Gaussian-shaped seamount. (a) ‘‘Output’’
bathymetry based on Z(k)�1 and the gravity anomaly in Figure 2b. The output bathymetry for n = 1 is the
same as the input bathymetry. The output bathymetry for n = 4 differs, however, from the input
bathymetry. This is because Z(k)�1 is based on a linear, first-order, theory. (b) Gravity anomaly based on
Te = 5 km (i.e., on ridge) and Te = 25 km (i.e., off ridge) and n in the Parker [1972] expansion of 1 (solid
lines) and 4 (dashed lines). (c) ‘‘Input’’ bathymetry used to calculate the gravity anomaly. (d) The root-
mean-square (RMS) difference between input and output bathymetry for Te of 5 and 25 km and n of 1 and
4. The effect of the higher-order terms is to overestimate Te by up to 2.5–5.2 km.
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of a seamount. However, the satellite-derived gravity anom-
aly is based on altimetry that may not be of sufficient
resolution to recover the high-order terms.
[24] That this may be the case is seen at Wahoo guyot

(Puka Puka Ridge) in the central Pacific Ocean (Figure 3).
The guyot has been extensively surveyed with multibeam
bathymetry [Sandwell et al., 1995]. We used the multibeam
data to construct a 2 � 2 minute bathymetry grid and then
used the grid to calculate the gravity anomaly due to
the seafloor topography and its compensation. We assumed
a Te = 1.9 km which is similar to the value estimated by
Goodwillie [1995]. Figure 3 shows that while the calculated
gravity anomaly with n = 1 explains well the amplitude and

wavelength of the satellite-derived gravity anomaly it
fits poorly the shipboard gravity anomaly data. These data
are fit well, however, by the calculated gravity anomaly
with n = 4, suggesting that even the most recent satellite-
derived gravity fields may not be able to fully recover the
higher-order terms.
[25] Wahoo guyot, with its high pedestal height and

narrow edifice, is probably a worse case situation as regards
the high-order terms. Most other seamounts in the Pacific
are smaller and so the contribution to the gravity anomaly of
these terms would be expected to be smaller. We have
therefore not removed the higher terms in the satellite-

Figure 3. Comparison of the ‘‘observed’’ gravity anomaly recovered from satellite altimeter data to the
calculated anomaly based on a grid of shipboard measurements over Wahoo Guyot, Puka Puka Ridge.
The inset shows a bathymetry map (contour interval 200 m) based on Figure 3c of Sandwell et al. [1995].
(bottom) Shipboard bathymetry measurements (solid circles) and the bathymetry derived from a grid of
the measurements (solid line). (top) Observed gravity anomaly based on the satellite-derived V14.2
gravity field of Sandwell and Smith [1997] (thick red solid line) and shipboard measurements (solid
circles), and the calculated gravity anomaly based on the shipboard grid, Te = 1.9 km and higher-order
terms of 1 (thin solid line) and 4 (dashed line). The calculated gravity anomaly for n = 4 agrees well with
the shipboard measurements but poorly with the satellite-derived gravity data. This, in turn, suggests that
V14.2 [Sandwell and Smith, 1997] may not have sufficient resolution to resolve the higher-order terms.
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derived gravity field before inverting it for bathymetry as
Lyons et al. [2000] did, for example, in their study.

4. Method

[26] In their study, Lyons et al. [2000] used rectangular
1000 � 1000 km analysis regions centered on the crest of
the Louisville Ridge. They estimated Te in each region from
the RMS difference between the observed and predicted
bathymetry, selecting the best fit Te as that value at the RMS
minimum. Since we are concerned in this paper with global
Te estimation, we have modified their technique so that it
may be used more efficiently.
[27] We first separated the satellite-derived gravity anom-

aly (V14.2) and the predicted bathymetry (V8.2) grids of
Smith and Sandwell [1997] into their low-pass and high-
pass components using a cosine taper between spherical
harmonics 50 and 70, corresponding to wavelengths of 571
and 806 km, respectively. These wavelengths were selected
in order to isolate that part of the gravity anomaly and
bathymetry spectrum that is dominated by lithospheric
flexure from the part that is associated with deep processes,
such as those associated with mantle convection.
[28] The main computational steps have been described

by Smith and Sandwell [1994a, 1997] and so will only be
briefly outlined here. The first step is to downward continue
the high-pass satellite-derived gravity grid in constant water
depth increments of 1 km from 0–6 km. Then, the gravity
anomaly at a particular grid cell depth is found from the
mean depth (which we estimate from the low-pass predicted
bathymetry) and the linear interpolation of the filtered high-
pass gravity. The second step is to use the interpolated high-
pass gravity, together with the inverse transfer functions, to
predict the high-pass bathymetry for different assumed
values for the density structure of the crust and Te. The
final step is to sum the low-pass and high-pass predicted
bathymetry and compare it to observations based on actual
shipboard sounding data.
[29] In order to compare predicted and observed bathym-

etry at a particular location, we used a cosine ‘‘bell’’ taper,
centered at the locality, to define a weighting function and
then calculated the RMS difference between the predicted
bathymetry based on different assumed values of Te and the
observed bathymetry.
[30] Figure 4 shows an example of the weighting function

at two localities in the Line and Hawaiian Islands.
We describe the function in terms of a radius, R. With
R = 200 km the function has a value of 0.5 at a radius of
100 km. The number of points used in the RMS difference
calculation between the predicted and observed bathymetry
depends on R, the proximity of the locality to land areas
(land areas were excluded), and the available ship track
bathymetry coverage. The Line Islands are crossed by
relatively few ship tracks and have a small land area while
the Hawaiian Islands are crossed by a relatively large
number of ship tracks and have a large land area. There is
therefore a significantly larger number of comparison points
for the locality in the Hawaiian Islands than there is for the
Line Islands. Despite this, Figure 4 shows good agreement
within both weighted regions (RMS difference between
predicted and observed bathymetry of 466.5 m and
467.7 m and correlation coefficient of 0.991 and 0.992 for

the Line and Hawaiian islands, respectively). However,
the agreement is not perfect. In particular, the predicted
bathymetry at the Line Islands locality generally plots below
a line with a slope,m, of 1 (i.e., complete agreement between
observed and predicted bathymetry) while the predicted
bathymetry at the Hawaiian Islands generally plots above it.
[31] The predicted bathymetry shown in Figure 4 is based

on an assumed density of the seafloor topography. As was
first demonstrated by Nettleton [1939] plots of the free-air
gravity anomaly against topography should lie on a straight
line with a slope that is related to the density of the
topography. Plots of the predicted bathymetry (which has
been derived from the free-air gravity anomaly) against the
observed bathymetry within the weighted region should
therefore also lie on a straight line. A slope of m = 1 would
indicate a density of seafloor topography of 2800 kg m�3,
which is the one assumed in the prediction. Other slopes
reflect a different density of the seafloor topography. We can
calculate this density from

r0c ¼ rc � rwð Þ * mþ rw

where rc is the assumed density of the seafloor
topography, r0c is the adjusted density, and rw is the
density of water. Figure 1 shows that r0c < rc increases
Z�1(k) and hence the predicted bathymetry for a particular
gravity anomaly while a higher density would decrease it.
The adjusted density required at the Line and Hawaiian
Islands locality is therefore less (2649 kg m�3) and more
(2965 kg m�3), respectively, than the density assumed in
the prediction.
[32] Figure 5 shows the RMS difference between pre-

dicted and observed bathymetry at the localities in the Line
and Hawaiian Islands for different values of R. Both
localities show a well-defined RMS difference minimum,
although it is better developed in the low Te Line Islands
case than in the high Te Hawaiian Ridge case. The reason
for this is that as Te increases there is less difference in the
flexure and hence a smaller contribution to the gravity
anomaly and predicted bathymetry.
[33] We have used the RMS difference minimum,

RMSmin, to estimate the best fit Te and the value of
RMSmin* (1 + x) to estimate its lower and higher bounds,
where x is a tolerance parameter. Figure 5 shows that
decreasing R sharpens the minimum while increasing R
broadens it. Te decreases with R, but the bias downward
is small. The best fit Te at the Line Islands, for example,
decreases from 9.47.4

11.6 to 6.76.2
7.3 km (x = 0.05) as R is

reduced from 400 to 50 km, respectively (see also
Table 2). The choice of R is inevitably a compromise.
It should not be so small that only a few points in the
region of a volcanic edifice are used or so large that the
flexural effects of nearby seamounts are included. We
choose in this study R = 200 km, but we consider the
effect of a smaller R, especially at those seamounts that
are superimposed on rises, such as those associated with
the flexural bulge seaward of deep-sea trenches and
midplate topographic swells.
[34] Figure 6 compares the RMS difference between

predicted and observed bathymetry at the Line and
Hawaiian Islands with other localities in the Emperor
seamount chain and the Marquesas Islands. We show two
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