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We present a new maodel for the Easter plate in which rift propagation has resulted in the formation of a rigid plate
between the propugating and dying ridges. We use the distribution of earthquakes, eleven new focal mechanisms and
existing bathymetric and magnetic data 1o deseribe the tectonics of this area. Both the Easter-Nazea and Easter-Pacific
Euler poles are sufficiently close to the Easter plute to cause rapid changes in rates and directions of motion along the
boundaries. The east and west houndasies are propagating and dying ridges: the southwest boundary is a slow-spreading
ridge and the northern boundary is a complex zone of convergent and transform motien

The Easter plate may reflect the tectonics of rift propagution on o lurge scale, where rigid plate tectonics requires
boundary reorientation. We use simple schematic models to illustrate the general features and processes which occur at

plates resulting from large-scale rift propagation.

1. Introduction

The Easter plate is located along the Nazca-
Pacific spreading center between 22° and 28° south
near the location of the fastest spreading currently
observed Spreading anomalies in this area were
first proposed by Herron [11 who noted that
bathymetry and magnetics showed twinned
spreading centers reflected in the distribution of
seismicity (Fig. 1), and suggested that the oldest
part of the plate was approximately 3 m.y. old.
Independently, Forsyth [2] showed that earth-
quake focal mechanisms in this area were not
consistent with Nazeca-Pacific relative motion, and
proposed the existence of a small plate surrounded
by two ridge-transform systems. This model, fur-
ther developed by Anderson et al. {3], predicts that
the plate will grow with time. The southeastern
and southwestern boundaries of the plate are sta-
ble spreading centers joined to the northern exten-
sion of the East Pacific Rise by long transform
faults.

In contrast, using more recent marine geophysi-
cal data, Handschumacher et al. {4] interpreted the
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Easter plate using a propagating rift model [5,6]
In this model, the plate exists as an intermediate
stage of the transfer of the piate from the Nazea to
the Pacific plate. The East (Este} Ridge is propa-
gating northward at the expense of the West (Oeste)
Ridge in this model. Handschumacher et ai. sug-
gested that the Easter Plate was more complicated
than simply an enlarged Galapagos [7] or Juan de
Fuca [8] propagator. The poor magnetic and
bathymetric signature of the southern two-thirds
of the West Ridge prevented a complete tectonic
analysis of the plate

In this paper we show that the region is best
described as a rigid plate which exists, at least
termporarily, between the propagating and dying
ridges. We then discuss more general concepts
concerning rift propagation and rigid plate tecton-
ics,

2. Seismicity of the Easter plate

Our tectonic interpretations are based primarily
on the seismicity distribution and earthquake



260

TECTONICS OF THE EASTER PLATE

120°W 118° 110°W
20°s T ; 20°s
/ e
g
PACIFIC PLATE '-
g
¢ a
WEST
RIDGE EASTEA 0
o )
25 - — @ X gﬁng 25
D g, J PLATELET
& ,
A1
[\]
(]
L2,
K00
ol
® o
30°s L & f“ 5
120°W 115° 110 W

Fig 1 Bathymetry {9), seismicity, and tectonics of the Easter plate The dots represent earthquuke epicenters Hsted in the NGSDC
earthquake dala file for the period 19631978 with the larger dots indicating evenls with my, > 5 1 The stars represent carthquakes
whose mechanisms have been determined; events 1 through 11 are from this study, 12 (o 14 are from Forsyth {2]. The East Ridge. the
northern West Ridge. and the southwest boundary are constrained by geophysical or seismotogical data; the other boundaries are less

well known

mechanisms. Fig. 1 shows the bathymetry of
Mammerickx and Smith [9] and the earthquake
epicenters. The seismicity distribution, as noted by
previous workers, appears concentrated along the
plate’s boundaries rather than uniformly over a
broad region, suggesting the existence of a rigid
plate rather than a diffuse zone of deformation.

Using standard first motion, surface wave, and
body wave analysis, we studied eleven earthquakes
whose locations (stars) and mechanisms are shown
in Fig. 1 The lack of nearby stations and stations
10 the west of the study area provided some diffi-
culties in mechanism determination. For seven
events, focal depths were determined using body
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TABLE 1
Focal parameters. locasions. and magnitudes of the events studied
. Date Time Lat Long. Depth? M, )y, My Mechanism ®
! 1 6/22/74 B8:12:58 -2219 -~ 113.36 6 58 57 83 10% 294 /40,790
' 2 8,/09,/68 063:08:01 ~22.33 ~ 11315 8 59 54 2x10% 140,78 /182
- 3 3713773 13:12:10 2156 -11182 - 54 53 ix1e™ 330,/35,/90
. 4 12/16,/74 07:53:53 — 2481 -11207 - 59 53 1x10% 70,89 /360
5 7/31/70 15:16:22 —2704 ~113.14 8 59 53 2x 10 20/79/12
& 4,/22/6% 06:31:55 ~2667 -11396 - 6.1 5.6 4x10% 203,/88/170
7 22/69 04:38:37 -~ 16 51 -11411 7 5.8 53 9x10% 7/78/6
8 6,/06/64 19:07:48 —~2634 -11442 5 58 58 2x10% 324,765 /270
9 1/25/74 14:29:07 -~ 126 47 ~114 52 - 5.0 52 9x10* 320,45 /270
10 2/26/78 21:47:21 ~26 60 ~114 56 4 58 58 9% 10™ 330,67/270
11 5/14/7 15:46:27 -~ 2637 ~11473 10 57 54 7% 10 320/67/270
12 3/07/63 05;21:57 16 94 ~113.49 280,82/188
13. 110365 18:21:08 ~22.41 ~11394 58 65/85/165
14. 11/06/65 49:22:04 -22.17 - 11386 57 52/60/166
Events 1-11 are from this study; 12~14 are from Forsyth [2§
* Only depths determined using body wave analysis are indicated
® Strike, dip. and slip angles using Kanamori and Stewart [21] conventions.
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Fig. 3. Focal mechanisms and susface waves for strike-slip events on the southwest plale boundury. Earthguake 7 has a slightly
different mechanism than the other two events The poor station coverage causes lobes to the south and northwest to be poorly

defined

wave modeling with a simple water-crust-halfspace
model for near-source siructure [10] All of the
carthquakes examined occurred less than 9 km
below the sea [loor, in contrast to the ISC's re-
ported depths of 10-85 km.

Earthquakes for which mechanisms were de-
termined were relocated relative to event 8 (Fig. 1).
This was chosen as the master event because of the
large number of stations reporting, the small resid-
uals, and the near agreement of our location and

the ISC's. The changes in epicentral locations,
which averaged 15 km, do not affect any tectonic
interpretations. Forsyth {2] and Anderson et al. {3]
published six mechanisms for earthquakes along
the Easter plate’s boundaries. We reexamined and
slightly modified the three mechanisms determined
using only first motions and used the published
mechanisms for the three events previously con-
strained using both first motions and surface wave
analysis. The focal parameters, locations, and



magnitudes of all of the events studied are listed in
Table 1.

A portion of the southwest boundary is the
most seismically active region around the plate
Figs. 2 and 3 show data for seven events in this
area. The northeast-dipping planes of earthquakes
2 and 11 were well-constrained by P wave arrivals
(Fig. 2). Events 9 and 10 were less well-con-
strained by the first motions, though one plane of
earthquake 10 could be estimated The surface
wave radiation patterns for all four earthquakes,
though poor, showed iwo lobes indicating pri-
marily dip-slip faulting All evenis are shown as
pure normal faulting with fault planes striking in
the surface wave radiation pattern nodal direction;
some component of strike-slip is. of course,
acceptable. Body wave modeling of earthquakes 8,
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10, and 11 indicated that all occurred less than 7
km below the seafloor.

Events 5 and 7 were studied by Anderson et al.
[3] using first motions; we attempted to refine the
mechanisms using surface and body waves, First
motions for event 6 were similar to those of event
5; the poor surface wave data did not show the
four-lobed radiation pattern, presumably since
there are only two stations with azimuths corre-
sponding to two of the lobes. Event 7 has a
somewhat different mechanism than the other two
events. The two events for which body waves were
modeled have intracrustal depths of [aulting. The
mechanism of earthquake 12, studied by Forsyth
[2}, is very similar to that of event 6 (Figs. 1, 3).

Earthquake 2 is the only well-constrained event
on the northern plate boundary: first motions
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Fig 4 Mechanisms for the carthguakes near the northern plate boundury. First motion polurities of earthguake 2 allow a strike of
129° 1o 140°, but the surface waves indicate that the strike is near 140° Event 4 is a poorly constrained strike-slip event The
mechanism shown provides the best fit to the surface waves without vielating the first motion data. The two predominantly thrusting
earthquakes which occured along the northeast boundary are both poorly constrained and are shown as pure thrust faulting Up to
30° of strike slip motion is allowed by the data; neither nodal plane could be determined
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limited the northwest-trending plane’s strike to
309° to 320° and the surface waves favored a
strike near 320° (Fig. 4). Event 4 is reasonably
well constrained by first motions but the surface
wave fit is poor. The nodal planes for events 1 and
3 could not be well determined Both have signifi-
cant thrust components, as shown by compres-
sional first motions and two-lobed Rayleigh wave
patterns, and were drawn as pure thrust with fault
planes in the Rayleigh wave nodal directions,
though up to 30° of strike-slip motion can be
accommodated without introducing a large radia-
tion pattern misfit or violating the first motion
polarities,

3. Tectonics

We combined the seismicity distribution and
mechanisms with marine geophysical data to form
a regional tectonic model (Fig. 1). The East Ridge
is well defined bathymetrically and has been shown
1o be rapidly spreading by Handschumacher et al
[4] (Fig 5). The low leve! of seismicity along the

EASTER PLATE MAGNETICS
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Fig. 5. Magnetic anomalies in the Easter plate region [4] In
their interpretation, the fanning of anomalies and the absence
of anomalies older than 1a on track C indicate that the East
Ridge is a propagating rift

ridge crest is as expected for a fast-spreading
ridge. The southwest boundary is the most active
seismically. The normal faulting events suggest
slow spreading, by analogy to the Mid-Atlantic
Ridge; whereas the strike-slip events suggest trans-
form motion. The limited magnetic data show that
the northwest boundary is spreading rapidly The
nature of the northeast boundary, on which both
thrust and strike-slip motions occur, is not obvi-
ous. We assumed that the northeast boundary
could be roughly defined by the seismicity, al-
though this trend crosscuts several structures and
has no clear bathymetric expression. This boundary
may be a diffuse deformation zone as we will
discuss later. The central portion of the west
boundary is even more obscure due to the absence
of significant seismicity and morphologic expres-
sion,

Since the seismicity distribution suggested that
the Easter plate could be treated as essentially
rigid, we attempted to determine relative motions
between the Easter, Nazca, and Pacific plates by
inverting for Euler vectors using our implementa-
tion of Minster et al’s [11] algorithm. We used two
types of data along the Easter plate boundaries.
Spreading rates were estimated using Handschu-
macher et al’s [4] identification of magnetic
anomaly 1a (0.94 m.y. B.P) at three points on the
East Ridge and at one point on the West Ridge
(Fig. 5). Because the bathymetric data (Fig, 1) are
inadequate to resolve transform fault orientations
on either ridge, rates were measured perpendicular
to the ridge axis. We also used slip vectors from all
events shown in Fig. 1 except those on the northeast
boundary (whose tectonic significance is unclear).
No significant change in the location of the poles
occurred if the predominantly strike-slip events
from this boundary were included.

For Nazca-Pacific motion we used the data and
uncertainties of Minster and Jordan [12], except
for two earthquakes which occur on the Pacific-
Easter boundary in our model. This deletion
changed the Nazca-Pacific pole about one degree
from Minster and Jordan’s best fit pole Their
magnetic data average over a longer time period,
about 3 my, than the Easter plate data All the
inversion data are listed in Table 2; Fig. 6 shows
the locations of the data points on the Easter plate



TABLE 2

Plate motion data

Lat Long Datum Standard Weighted
deviation residuals ®

Nazca - Pacific {INZ-PA)}

Rares

- 580 - 1046 80 15.30 08 003

~ 940 -11000 16.30 08 0.62

«9.9(0 —11010 15 50 0.8 —{.45
~-10.80 —-110.30 16.60 10 064
-~11.40 -11050 16.10 10 0.07
-1200 —-110 80 1550 06 ~{133
~1900 —11300 16.50 10 - (.20
-2000 —-11380 1610 06 -113
-~ 2800 —-11200 1750 08 G54

Transformy

370 -30290 s8le g 652

-4 50 ~ 105 50 s7le 30 G52

—-600 - 10700 s13e 50 - () 84
—-13.50 —-11200 §70e 10.0 -0.51

Slip vectors

—~440 -10590 s75e 060 ~013

—-4.50 ~106.60 sT6e 150 -0 11

—-4.60 — 10580 §T7e 150 -005
-1330 —-111.50 s75e 200 -0m
28T -11270 562e 200 -0 67
Nazea~ Easter (NA-EA)

Rates
-26 41 - 11272 11.60 1.0 - 1.00
-2538 -11228 1020 10 on
-24 18 -11193 9.40 1.0 1.57

Slip vectors
-~ 2235 —11315 s40e 200 -{016
-~ 24 81 -1120 n70e 200 137
Easter— Pacific (E4-PA)

Rares
—-2336 -11542 12.20 R0 75

Slip veciors
~26.67 —-11396 s71e 00 -1.44
- 26 51 —-11411 n?7e 200 060
—-2659 ~ 11442 nade 200 071
—-27.04 ~-113.34 s1le 200 0.06
—-2657 - 11452 n50e 200 .80
- 2637 —-11473 n50e 60 0.68
- 26 60 -114 36 n6le 260 023
-2213 -11376 s45¢ 00 075
-2234 —~113.98 526¢ 00 -~ 28
~26.87 —-113.58 s72e 200 -0.79

“ Weighted residuals are those for the inversion using all the
data and no assumption of orthogonality
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TABLE 3

Euler vectors

Lat Long deg/my. Reduced
chi-squared
All data
NZ-PA ~552 9313 135
EA-NZ -209  ~11135 16
EA-PA ~-283  ~1136 114
G550
All data {assumed orthogenal spreading)
NZ-PA -~332 928 16
EA-NZ =206 ~1111 10.6
EA-PA ~287  ~1i35 10.3
0.644
AN NZ-PA data; EA rates only fassumed orthegonal spreading;
NZ-PA ~3526 91.7 16
EA-NZ -0 ~1l02 90
EA-PA -2%6 1129 88
0510
A NZ-Pd data; EA rates only
NZ-PA ~338 942 15
EA-NZ —-183  -1057 57
EA-PA -335 ~1093 55
0273

boundaries We assigned all the FEaster plate
spreading rates an uncertainty of 10 mm/yr, and
the slip vectors an uncertainty of 20 degrees.

Four separate inversions using all Nazca-Pacific
data and different subsets of Easter data were
carried out, yielding the results listed in Table 3.
First, all data were used, yielding the poles shown
by stars and relative motions shown by arrows in
Fig. 6. Next, fictitious transforms were added at
the sites of the four rate measurements on the
Easter plate boundaries, as a method of enforcing
orthogonal spreading. The resulting poles are indi-
caied by the large circles. The final two inversions
did not include any slip vector data along the
Easter plate boundaries. In one case only the four
rate data were used; in the other, fictitious orthog-
onal transforms were added at these sites,

The inversion results (Fig. 6) seem reasonable
Both EA-NZ and EA-PA poles are quite near the
plate, allowing significant variation in relative mo-
tion along the boundaries. Since the spreading rate
decreases rapidly to the north along the East Ridge,
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Fig 6. Rigid plate analysis of the Euster plate system showing
the Euler poles for differeat subsets of the data. The motions of
the Easter plate relative to the Nazea and Puctfic plates pre-
dicted using alf of the data are indicated by the arrows The
open and closed circles represent the locations of rate of slip
vector measurements

the EA-NZ pole 1s essentially along the strike of
the ridge. The EA-PA pole, to the south, fits the
observed spreading rate on the northwest
boundary, and predicts slow spreading on the
southwest boundary. The transform direction im-
plied by the strike-slip events on the southwest
boundary is fit well by the predicted motions and
spreading here is predicted to be slightly oblique
from the normal faulting nodal directions,

The predicted relative motions are similar for
the four different inversions (Fig. 6). The poles
resulting from the inversion which used only the
Easter spreading rates and no assumed or-
thogonality differ most fromy the other three inver-
sions. (This inversion’s poles fall slightly off the
map in Fig. 6 and thus are not shown.)

The values of chi-squared {Table 3) indicate
that the data contain some errors as well as possi-
ble deviations from plate rigidity. Despite the lower
value of reduced chi-squared obtained by deleting
all Easter plate azimuthal data, we consider the

poles resulting from inclusion of the azimuthal
data a better description of a complex situation
We consider the Easter plate rigid to a reasonable
approximation.

The seismicity along the northeast boundary (or
diffuse boundary zone} indicates the complexity of
this feature caused by the proximity of the pole of
roiation, the length and overall trend of this
boundary, and the nearly continuous migration of
this feature. As shown in Fig 6, this boundary has
a predicted relative motion which changes from
oblique convergence to strike-slip to oblique di-
vergence from west to east. The exact tectonics
and geometry of this boundary can not be de-
termined with the data presently available. The
predicted relative motions are roughly consistent
with all but one of the earthquake mechanisms
although, without better bathymetric control, the
relation of the mechanisms to the relative motions
can not be resolved. Event 3 may be related to
some structural or geometric complexity near the
eastern end of this boundary or may be caused by
compression ahead of the propagating rift tip in a
manner similar to that suggested by Hey et al. [6]

4. Discussion

The present plate geometry can evolve in at
least two different ways. If the West Ridge con-
tinues spreading. the Easter plate will grow as
sugsested by Anderson et al [3]. However, if the
West Ridge dies, the Easter plate will be transferred
from the Nazca to the Pacific plate as in previ-
ously studied areas of rift propagation [7.8]

The spreading rate predicted by our inversion
for the northernmost site of spreading on the East
Ridge (which may be regarded as the propagating
rift tip) is 60 mm/yr. Thus, either no slower
spreading has developed or propagation has been
stopped for some reason. Perhaps the propagator
has encountered a fracture zone and requires some
time to break through. Alternatively, if propaga-
tion is episodic, we may be observing a period of
no propagation. Finally, the East Ridge has been
propagating into older crust than previcusly
studied propagators; perhaps the cooler, stronger.
and thicker lithosphere has been retarding propa-
gation.



EFFECTS DF PROPAGATION RATE
AND RISE TIME ON PLATE SIZE

A

T=0
8 c o
T=1 T=1 T=1

Fig 7 Simple models which show the effects of propagation
rate and rise time on plate size Fig. 7A is the pre-propagation
geometry; B through D show the same area at the same later
time The aren between the ridges is either a plate or shear
zone A larger propagation rate (B) results in a larger plate, o
shorter rise time lessens plate size (D)

The evolution of the Easter plate 1o its present
geomelry can not be determined from the current
relative motions without better bathymetric and
magnetic data Because the data are insufficient to
permit actual reconstructions, we explored the
evolution of such a plate using a simple model. In
this model, three factors influence the size of the
area between the propagating and dying ridges
{Fig. 7) The “rise time” (which we define as the
interval from the inception of spreading until full
spreading is reached at any point along the propa-
gating fit) and the propagation rate determine the
length of ridge overiap. The offset between the
ridges determines the lenglh of the shear or trans-
form faults which may develop.

Fig. 7A sows a simple pre-propagation plate
geometry with two orthogonally spreading ridges
offset by a transform fault. Fig. 7B, C, and D
show the same area at some time later. The ridges
away from the plate produced are held fixed Fig.
7C shows the geometry rebulting from a propaga-
tion rate and rise time arbitrarily set at 1. The area
between the overlapping ridges may be either a
rigid plate or a diffuse shear zone. 1{ the propaga-
tion rate doubles while the rise time stays con-
stant, the plate area doubles (Fig. 7B). However, if
the propagation rate is the same as that in Fig. 7C
and the rise time is halved, the plate area is halved
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{Fig. 7D). Thus, the product of the propagation
rate and rise time determines the overlap length.
The effect of offset would simply be to change the
horizontal scale of the figure. The product of these
three factors yields the area of the plate or shear
zone produced for this simple model

In this model, either a rigid plate or diffuse
shear zone can result as the rift propagates, ulti-
mately transferring crust from one plate to another.
Perhaps these two cases are the hmits of a con-

SCHEMATIC RIGID PLATE EVOLUTION

Fig 8 Schematic rigid plate evolulion 'The propagating rift
spreads orthogonally and reaches Tell spreading at jts base at
time T, Spreading on the dying ridge becomes more oblique
(srrows) while the transforms changes into a ridge which ap-
proaches orthogonal spreading over time The difference in
spreading rate at the base of the propagator offsets the propa-
gating rift from the pre-existing ridge. The northern boundary
is a zone of compression which migrates along with the propa-
gating tip.
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tinuum for which the controlling variable may be
the size of the area between the two ridges. The
overlapping spreading centers of Macdonald and
Fox [13] would be an example of small-scale prop-
agation with short ridge overlaps and offsets, char-
acterized by the formation of shear zones in the
overlap areas. The FEaster plate would represent
large-scale propagation, where the large area be-
tween the overlapping ridges resists shearing and a
plate obeying rigid plate tectonics forms. Fig. &
illustrates the schematic evolution of such a plate
for a very simple geometry not meant to be di-
rectly applicable to the Easter plate, but which
shows strong similaritjes.

Prior to the initiation of propagation (T,), the
ridges are spreading symmetrically and orthogo-
nally. The Euler pole {or this plate pair is very
distant and the plate to the east will be held fixed.
The eastern ridge segment propagates northward
with time. The Euler pole for the plate to the east
and the plate between the overlapping ridges is at
the propagating tip (so that the spreading rate here
is zero) and the third pole for this system was
determined by closure. We have divided the prop-
agation process into three steps with full spreading
reached at the site of earliest propagation at time
7T,. Continuous propagation would not change
these results except to smooth the changes in ridge
and anomaly orientations

As a new spreading cenler develops, the old
spreading center adjusts to keep the total spread-
ing rate and direction constant between the two
large plates. Since the propagating rift spreads
orihogonally, the dying ridge not only slows its
rate but also changes spreading direction. Relative
motion across the original transform also changes
during propagation. Since motion of the small
plate relative to the western plate is no longer
parallel to this boundary, the transform evolves
into a “leaky” transform {14] and then into a
nearly orthogonalily spreading ridge.

The northern plate boundary is the most dif-
ficult 1o interpret. The location of this boundary
changes continuously il propagation is continuous,
but is always the site of compression. We have
connected the propagating tip to the dying ridge
with the shortest possible boundary; the point of
intersection of the northern boundary and the

dying ridge is arbitrary. It would be difficult for
true subduction to develop because the crust on
both sides of this boundary is very young and this
feature migrates nearly continuously; perhaps a
broad zone of deformation develops

Because finite time is taken to reach full spread-
ing on the propagating rift, an offset develops
between the propagator and the ridge from which
it grew. The offset length is determined by the
dilference in spreading rate on either side of the
offset while the propagator approaches full spread-
ing. If the rise time is short and the propagator has
a rapid early change in spreading rate, the offset is
short. In this model, the acceleration of spreading
is nearly constant so the offset is approximately
one-fourth of the full spreading rate times the rise
time. The relative northward motion of the origi-
nal transform boundary caused by the initiation of
spreading on this boundary, causes the southern
triple junction to migrate northward

Some of the features of our schematic plate
evolution are similar to those ohserved at the
Easter plate. Since this is a general model for
which we know all of the inputs, a comparison ol
this and the real plate system should yield insights
into the Easter plate system. For example, the
orientation of the active ridge segments could have
resulted from several possible geometries, which
are illuminating to discuss.

In our simple model, the iniation of spreading
on and the differential spreading rates along the
propagating rift cause the overall trend of the
dying ridge to be rotated clockwise. However, the
relative motion across this boundary changes from
east-west 1o northeast-southwest with time (Fig. 8).
Since the transforms must remain parallel to the
direction of relative motion. any transforms along
this ridge must reorient progressively counter-
clockwise thus cuiting across previous trends
Ridge segments may either spread with increasing
obliquity or rotate counter-clockwise {o remain
nearly normal to the spreading direction.
Handschumacher et al. [4] could not determine the
location or orientation of much of the central and
southern West Ridge because of its poor magnetic
and bathymetric signature, which they inferred
was caused by closely spaced fracture zones. The
overprinting of transform orientations produced as



propagation continued is an alternative explana-
tion. Individual ridge segments may have also
reoriented although we do not know the details of
the history of the West Ridge.

Because the southwest boundary’s orientation is
close to that of the Nazca-Pacific transforms, the
most plausible explanation is that a Nazca-Pacific
transform has evolved into a siowly spreading
ridge as in the simple model (Fig. 8). Alternatively,
to produce the present geometry {rom a Nazca-
Pacific ridge segment requires a rotation of both
ridge and transform segments of approximately
50° counter-clockwise, assuming that spreading
was orthogonal prior to propagation,

Spreading on the East Ridge is predicted 1o be
nearly orthogonal (Fig. 6) and this ridge’s geome-
try is similar to that of the propagator in our
schematic model No large offset has been mea-
sured at the southern triple junction of the Easter
plate, though this area’s geometry is nol well de-
termined A linear increase in spreading rate on
the propagating East Ridge would have resulted in
an offset of greater than 100 km, suggesting that a
rapid acceleration of spreading characterized the
early history of this propagator

As in the schematic model, the northeast
boundary connecting the propagating tip to the
dying ridge is the most complex. Because the
Easter-Nazea pole is not at the propagating tip,
parts of this boundary are not under compression.
This boundary, or deflormation zone, is oriented so
the amount of compression across the boundary is
much less than along the equivalent model
boundary., This boundary may evolve toward a
pure transform boundary but cannot reach that
geometry because of continued propagation.

Comparison of this model with the Easter and
Galapagos situations supgests that the dominant
factor determining the behavior of the area be-
tween the ridges is the size of this area. The more
lithosphere that is present, the more difficult it is
for this area to be sheared. Thus, while small-scale
ridge overlaps appear to have extensively sheared
regions between the ridges [13], large-scale propa-
gation will tend to produce rigid plates,

Evidence for similar plates appears to be pre-
served in magnetic anomalies in the ocean floor.
Mammerickx et al. [16] showed that between 82
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and 6.5 my. ago a small piate existed between the
East Pacific Rise and the then-active Galapagos
Rise. They inferred from magnetic and bathymet-
ric data that the East Pacific Rise was a slow
spreading ridge at the plate’s western boundary
until spreading stopped on the Galapagos Rise
and the plate was transferred 1o the Nazca plate
Similarly, Cande et al. [17] proposed that a plate
existed temporarily at the Farallon-Aluk-
Antarctic-Pacific junction about 45 m.y. ago This
plate was formed because of rift propagation and
resulted in the transfer of the plate from the
Pacific to the Antarctic plate

Al present, little is understood about spreading
center reorientations, whether on a regional or
small scale. A wide variety of features including
the non-transform offset at 20.8°8 {15], numerous
twinned spreading centers separated by 2 10 20 km
[13], and the “Lower” [1} or “Juan Fernandez”
[18] plate near the Pacific-Nazca-Antarclic triple

junction show that perturbations from simple

spreading center geometry are common along the
ridges of the eastern Pacific. Presumably, in some
complex way, these phenomena are related to the
high spreading rate, changes in relative motion, of
other local factors.

Since this paper was written, new geophysical
studies have been conducted in this region. Analy-
sis of this data, now underway {19,20], should
provide details of the present geometry and evolu-
tion of the Easter plate beyond those that could be
determined with our data set.
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