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Abstract 

 

 In this study I present new 40Ar/39Ar age data that contribute to an updated age 
progression for the Louisville seamount chain. The Louisville seamount chain is 
comparable to the Emperor-Hawaii seamount chain, as both represent intra-plate 
volcanism and Pacific plate motion over a similar time interval (~80 Ma to present).  
These new Louisville data confirm an age-progressive trend that, when considered with 
reference to a recent absolute plate motion model, facilitates a direct comparison to the 
Emperor-Hawaii age progression.  In the middle and oldest segments of the Louisville 
seamount chain, the observed seamount ages are systematically older than both the ages 
predicted by the WK08G model and the Emperor-Hawaii seamount chain ages.  These 
age deviations likely indicate differential Hawaiian and Louisville plume motions.  
 
 
 
 
 
 
 
 
 
 

 
Keywords: absolute age, Ar/Ar, Hawaiian mantle plume, hot spots, Pacific plate, plate 
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INTRODUCTION 

From observations of the Hawaiian Islands and the prominent Emperor-Hawaiian 

bend, Wilson (1963) first proposed that hotspots were responsible for volcanic island 

chains and aseismic ridges.   In his model, a hotspot is defined as a surface expression of 

continuously upwelling mantle that would serve as a record of absolute plate motion if 

the upwelling mantle were stationary or “fixed” relative to the center of the Earth.  

Morgan (1971) refined the hotspot hypothesis by defining attributes of the Hawaiian 

upwelling mantle, also called a mantle plume, including the general size, the rate of 

ascent, and the total upward flow expected from a mantle plume.  More recent studies 

have broadened the type of volcanism associated with mantle plumes by suggesting a link 

between mantle plumes and oceanic plateaus and flood basalts (Richards et al., 1989; 

Kerr and Mahoney, 2007).   

The geometry of seamount chains and comparisons between seamount chains 

within the same plate are crucial for unraveling the behavior of hotspots.  If hotspots are 

fixed, as many early studies assumed (Wilson, 1963; Morgan, 1971; Duncan and 

McDougall, 1976; Clague and Dalrymple, 1987), similarities in the small-scale 

geometries along seamount chains are expected.  If, however, mantle plumes move 

relative to Earth’s center (Tarduno et al., 2003; Koppers et al., 2004; Sharp and Clague, 

2006), there should be no perfect correlations between coeval seamounts from different 

seamount chains.  The most crucial factor to distinguish between fixed and mobile 

hotspots is the age of each seamount from multiple seamount chains on the same plate.    

This study focuses on the evolution of the ~70 seamounts and guyots in the South 

Pacific that comprise the Louisville seamount chain.  Despite the similarities in age and 



 

 

orientation with the more thoroughly studied Emperor-Hawaii seamount chain (Clague 

and Dalrymple, 1987; Lonsdale et al., 1993; Keller et al., 1995), the Louisville seamount 

chain is relatively unstudied primarily due to the remote location and current inactivity.  

Prior to this study, only 28 dates existed for the Louisville seamount chain (Watts et al., 

1988; Koppers et al., 2004; Koppers et al., 2007).  The lack of Louisville data caused 

reconstructions of Pacific plate motion (e.g. Wessel and Kroenke, 1997; Wessel et al., 

2006; Wessel and Kroenke, 2008) to rely heavily on the dataset comprised of multiple 

ages from 40 Emperor-Hawaii seamounts (Keller et al., 1995; Regelous et al., 2003; 

Duncan and Keller, 2004; Clouard and Bonneville, 2005; Sharp and Clague, 2006).  This 

study significantly increases the data set for the Louisville seamount chain by adding 15 

new seamount 40Ar/39Ar ages to the collection.  We compare these ages with recent 

absolute plate motion models for the Pacific plate (e.g. Wessel and Kroenke, 2008) in 

order to discuss whether the Louisville and Hawaii mantle plumes are fixed or mobile.  

 

MANTLE PLUMES 

A mantle plume is defined as a narrow conduit of mantle material that is less 

dense and therefore more buoyant than its surroundings (Morgan, 1971). Based on 

viscosity experiments, Whitehead and Luther (1975) proposed the widely accepted ‘head 

and tail’ hypothesis (Richards et al., 1989).  The nearly spherical ‘head’ of the plume 

rises vertically until it reaches the base of the lithosphere, where it flattens and begins to 

partially melt due to decompression to form a hotspot (Fig. 1a). The ‘head’ activates a 

relatively short period of magmatism (<1 m.y.) and creates a large igneous province. The 

magmas generated can only break through to the surface if the lithosphere is sufficiently 



 

 

thin or otherwise weakened (Clouard and Bonneville, 2001).  The ‘tail’ is composed of 

the mantle material in the conduit that rises after the initial intraplate volcanic event (Fig. 

1b) and creates a series of volcanoes that form a linear chain of seamounts as the 

lithosphere moves over the hotspot (Richards et al., 1989; Ritsema and Allen, 2003).   

According to recent studies, mantle plumes that are rooted near the core-mantle 

boundary may have a distinct geochemical composition with high 3He/4He ratios caused 

by mixing of the mantle and core (e.g. Allegre et al., 1983; O’Nions and Robinson, 1987; 

Farley and Neroda, 1998).  For example, Hawaii has a ratio of 35, while shallow mantle 

MORB has ratios of 7-10 (Graham, 2002).  Deeply rooted mantle plumes, including the 

Louisville and Hawaii mantle plumes, are defined as ‘primary’ hotspots (Morgan, 1972; 

Courtillot et al., 2003; Koppers et al., 2004).   

Early models assumed that all mantle plumes were fixed relative to the core-

mantle boundary (Morgan, 1971).  In this interpretation, all seamount chains within the 

Pacific plate should record absolute Pacific plate motion for the time interval spanned by 

each chain.  In the case of fixed mantle plumes, the distance between coeval seamounts 

from two seamount chains would remain constant throughout the time interval (Fig. 2a).  

This would cause seamount chains to develop analogous bends and similar segment 

orientations.   

More recent studies that often incorporate new age data have suggested that 

mantle plumes may be mobile (Koppers et al., 2001; Tarduno et al., 2003; Koppers et al., 

2004; Sharp and Clague, 2006; Koppers et al., 2007; Koppers et al., 2008).  In this 

interpretation, the linear seamount chains record a combination of plate motion and  

 







 

 

plume motion.  The consequences of this motion would cause differences between ages  

(Fig. 2b).  

 

THE LOUISVILLE SEAMOUNT CHAIN 

The 4300 km-long Louisville seamount chain, southeast of Samoa in the South 

Pacific (Fig. 3a), extends from the Tonga-Kermedec trench in the northwest to the 

Eltanin Fracture zone in the southeast. The aseismic seamount chain records ~80 Ma of 

volcanic activity, and is comparable to the Emperor-Hawaii seamount chain (Fig. 3b) in 

terms of age, continuity, and lifespan, although the individual seamounts are considerably 

less voluminous (Lonsdale, 1986).  The Eltanin Fracture Zone is presently near the 

inferred Louisville hotspot location (52°4'S, 137°2'W), but development of the fracture 

zone is not believed to influence the continuity of the mantle plume magmatism (Watts et 

al., 1988).   

According to studies conducted by Hawkins et al. (1987) and Cheng et al. (1987), 

the rocks from the Louisville seamount chain have an unusually homogeneous 

geochemical composition.  Petrologic data from Hawkins et al. (1987) are plotted on a 

total alkali-silica (TAS) diagram, along with petrologic data from the fifteen samples 

dated in this study (Fig. 4).  The Louisville samples fall above the alkalic-tholeiitic line 

defined by MacDonald and Katsura (1964).  According to the TAS diagram, there is no 

significant alkali-silica variation throughout the Louisville chain from the oldest to the 

youngest seamounts.   

 

 







 

 

INCREMENTAL HEATING 40Ar/39Ar DATING TECHNIQUE 

 In this study, fifteen samples were dated using the broad-beam laser incremental 

heating 40Ar/39Ar method.  Groundmass samples were dated using the 40Ar/39Ar dating 

technique because the groundmass represents the final crystallization product of the 

basaltic magma, and is therefore enriched with K.  The samples were dredged from 

various seamounts throughout the entire length of the Louisville seamount chain during 

the AMAT cruise in 2002 (Fig. 5).  Many of these dredged samples experienced 

significant alteration due to direct interaction with seawater.  

 

Methodology 

The groundmass is enriched with K compared to bulk samples because K is 

incompatible with respect to the phenocryst phases as the magma crystallizes.  As a 

result, K concentrates in the matrix rather than in the phenocrysts.  The increased amount 

of K allows for more 39Ar gas to contribute to a reliable and reproducible age for a given 

sample.  Additionally, this assumption implies that the samples do not contain excess or 

inherited 40Ar after the phenocrysts are removed during the initial sample preparation 

steps (Koppers, 1998).  The incremental heating step procedure for groundmass samples 

includes 25-30 heating steps per sample to control the amount of argon gas released in 

each step.  The steps are then used to compile an age plateau.  Each analysis requires ~1.5 

days using this procedure, including baseline measurements after every 3 or 4 scans.   

An example of a well-behaved age plateau is illustrated in Figure 6a.  The normal 

trend of the age plateau for an altered groundmass sample is a relatively young age for 

the first step at 2% laser power, followed by a sharp increase in age and a near- 





 

 

exponential decrease until the ages reach the plateau (~7% laser power).  Ideally, the 

plateau should include >50% of the 39Ar gas released. 

During the pre-plateau stage at relatively low laser power, there is a release of gas 

from grain boundaries.  The majority of this first release is atmospheric 36Ar along with 

alteration products (i.e. secondary clay minerals) because these are the ‘easiest’ to degas 

(Koppers et al., 2004).  As laser power increases, Ar from within the groundmass grains 

begin to preferentially degas, and the plateau is thus a representation of the argon gas 

from within the closed system of the grains.  The post-plateau stage (up to ~30% laser 

power or 1400°C) reflects degassing of Ca-bearing minerals within the groundmass 

(Koppers et al., 2004).  As a result, the ages will either increase sharply or fall 

dramatically.     

For this study, fifteen groundmass samples were irradiated for 12-18 hours in the 

TRIGA reactor in the CLICIT facility (e.g. Dalrymple and Lanphere, 1971; Dodd, 1994) 

using the standard TCR 85G003 (Taylor Creek Rhyolite sanidine: 27.92 Ma; Wijbrans, 

1995).  Prior to irradiation, acid leaching was performed to remove possible alteration 

products, followed by examination under a microscope to remove grains affected by 

secondary phases.  The samples were then rinsed in ultraclean water, dried on a hot plate, 

and hand picked a second time.  Koppers et al. (2000) describes these sample preparation 

steps in further detail.   The groundmass samples that were 250-500 µm in size were 

dated in the Noble Gas Mass Spectrometry Laboratory at Oregon State University using a 

continuous 10W CO2 laser combined with a MAP-215/50 mass spectrometer.  Finally, 

the 40Ar/39Ar analytical data were reduced using the ArArCALC v1.6 program written in 



 

 

Visual Basic® for Microsoft Excel 97®.  All errors are reported at the 95% confidence 

interval (2σ) for all fifteen 40Ar/39Ar ages. 

 

Results 

The fifteen dated samples range in age from 70.8 Ma at the oldest near the Tonga 

trench to 21.5 Ma near the Eltanin Fracture Zone in the south.  Six of the samples are 

from the middle segment of the Louisville seamount chain between the two subtle bends, 

with ages ranging from ~40 Ma to ~50 Ma.  Table 1 presents a summary of all age data, 

while the age plateaus, the K/Ca plateaus, and the inverse isochron graphs for each 

sample are displayed in Figure 7.  For the raw 40Ar/39Ar ArArCALC data, see Appendix 

1.  Each age is accompanied by an error of ~±0.2-0.5 Ma.  All samples throughout the 

chain display an increasing age with increasing distance from the hotspot. 

These fifteen 40Ar/39Ar ages are reproducible within acceptable error bars based 

on two independent measures that ensure that the groundmass sample is not too altered.  

First, 40Ar/39Ar age of plagioclase from a previous study is compared to the age of a 

groundmass samples from the same seamount.  Second, ages of groundmass samples 

from the same seamount are compared.  Previous studies contributed four plagioclase age 

data from three seamounts for age confirmation (Koppers et al., 2004).  In this study, 

three seamounts contributed either two or three groundmass samples for the second 

method of age comparison. 

The number of incremental steps that are included in the plateaus ranges from 7-

22, and all reliable plateaus represent between 50% and 90% of the total 39Ar released.   













 

 

All of these age plateaus display older ages during the low temperature degassing phases 

that gradually step down to the plateau.  This behavior indicates either excess radiogenic 

40Ar or recoil (loss) of 39Ar.  The recoil of 39Ar occurs during the irradiation process as a 

fast neutron bombards a 39K atom to covert it to 39Ar.  As a result of the kinetic 

interaction, the 39Ar atom may be knocked from the crystal lattice and lost prior to the 

analysis.  The loss of 39Ar would effectively increase the 40Ar/39Ar ratio and produce 

older ages during the low temperature heating increments.   

The second distinct trend within each plateau is the consistently younger ages 

produced during the high temperature increment steps.  The degassed phases during these 

steps are usually the Ca-bearing minerals within the groundmass (refractory minerals) 

such as clinopyroxene and plagioclase.  These mineral phases do not contribute to the age 

plateau (Koppers et al., 2000); rather, the recoil of 37Ar as a product of the irradiation of 

40Ca causes the younger apparent ages (Davis et al., 1989; Pringle and Dalrymple, 1993).  

A comparison of K/Ca ratios indicates that the samples with higher K/Ca ratios hold the 

majority of radiogenic 40Ar within the groundmass or K-rich minerals (Koppers et al., 

2000).  Additionally, the K/Ca ratios can indicate the extent of 39Ar recoil, as during the 

sample preparation steps and irradiation the sample preferentially loses 39Ar over 37Ar 

(Koppers et al., 2000). 

Of the fifteen dated samples, two samples gave unexpectedly young ages (~8 Ma 

younger) that do not fit the general trend of the Louisville’s age progression plot.  These 

samples (LOU-14 and LOU-15) were from the same seamount and produced ages of 

41.25 Ma and 41.35 Ma, respectively.  The age spectra for these samples are nearly 

identical.  Both include a ‘wavy’ appearance and lack a clear plateau (Fig. 6b).  Evidence 



 

 

for recoil (loss of 39Ar) is observed in the first few incremental steps as the age spectra 

begin with old ages followed by young ages that gradually get older toward a pseudo-

plateau.  Thin section examination revealed prominent alteration of olivine from the 

groundmass and plagioclase crystals into secondary clay minerals, probably due to the 

influence of seawater.  This seawater alteration, as well as the increased surface area of 

the fine groundmass grains, cause the groundmass samples to be more prone to 39Ar 

recoil than well-crystallized mineral separates or other larger-grained groundmass 

samples (Koppers, 1998).  The ages from these two samples, therefore, are anomalous 

and can be ignored.  

 

DISCUSSION 

 The prominent bend in the Emperor-Hawaii seamount chain is classically 

interpreted in two ways.  The first interpretation is that the Hawaiian mantle plume is 

fixed, and the bend was formed from a dramatic change in Pacific plate motion.  This 

interpretation is prevalent in older literature (e.g. Cox and Engebretson, 1985; Duncan 

and Clague, 1985; Pollitz, 1986; Lonsdale and Orcutt, 1988; Wessel and Kroenke, 1997), 

especially because the timing of the bend is similar to the timing of the opening of 

Australia and Antarctica (Whittaker et al., 2007).  The second interpretation is that the 

direction and magnitude of Pacific plate motion have been constant since the Late 

Cretaceous, and the position of a mobile Hawaiian mantle plume has shifted over time 

(Norton, 1995; Tarduno and Cottrell, 1997; Cox, 1999; Steinberger and O'Connell, 2000; 

Koppers et al., 2001; Tarduno et al., 2003; Sharp and Clague, 2006; Tarduno, 2007).  



 

 

Here we explore how age data from the Louisville and Emperor-Hawaii seamount chains 

help to refine our understanding of hotspot motion. 

 

Louisville Ages Within a Fixed Hotspot System 

If we assume that mantle plumes are fixed, we can use the ages and orientations 

of the seamount chains to determine the absolute Pacific plate motion from the late 

Cretaceous to the present.  The fixed hotspot hypothesis is the foundation of the two new 

absolute plate motion models from Wessel and Kroenke (2008) abbreviated hereafter as 

WK08A and WK08G.  The models include age data from six active Pacific hotspots that 

record the most recent Pacific plate motion, and six extinct Pacific hotspots that allow 

extrapolation of Pacific plate motion further back in time.   

The Pacific seamount chain ages combine to determine two useful angles that 

represent distance.  First, the rotation angle (ω) of the Pacific plate about one or more 

Euler poles is calculated using a combination of the hotspotting technique (Wessel and 

Kroenke, 1997) and the polygonal finite rotation method (Harada and Hamano, 2000).  

This angle is illustrated in Figure 8a, where the blue star signifies the active hotspot and 

the opening angle (ω) is the angle created as a seamount is swept towards the yellow star 

across the Earth’s surface with reference to an Euler pole.  The second angle is angular 

distance (φ), which represents the distance from a seamount to the hotspot relative to the 

center of the Earth, and is illustrated in Figure 8b.  The Louisville and Emperor-Hawaii 

seamount chains experience the same opening angles, but because the Louisville 

seamount chain is farther from the Euler pole than the Emperor-Hawaii seamount chain, 

the angular distance between a 5 Ma Louisville seamount and the hotspot will be greater  





 

 

than the distance between a 5 Ma Emperor-Hawaii seamount and the Hawaii hotspot 

(Fig. 8c). The angle ω is preferred when plotting the age data from different seamounts 

because the data can be represented on a single graph, but the φ angle is more convenient 

to calculate independently of the models for a more critical comparison.   

The WK08A and WK08G models can be used to predict the age of any Pacific 

seamount given the corresponding φ angle.  However, each model focuses on a different 

aspect of seamount chain formation, either attempting to match the age progressions and 

uncertainties of the 12 seamount chains (WK08A) or the smaller-scale variations in 

orientation within each seamount chain (WK08G).  Thus, the WK08A model is smoother 

with fewer Euler poles and opening angles while the WK08G model includes more Euler 

poles and opening angles that vary over time (Wessel and Kroenke, 2008). 

The ages of Louisville seamounts and their respective φ angles from the 

Louisville hotspot have been plotted against these two different Pacific plate motion 

models.  The Louisville age progression graph (Fig. 9a) illustrates that the ages increase 

with angular distance from the hotspot, supporting the hypothesis that the Louisville 

seamount chain was formed from the Pacific plate moving over a hotspot.  The Louisville 

age progression is more consistent with the WK08G model than the WK08A model. If 

the WK08G model fit perfectly with the observed ages, all of the Louisville data would 

fall directly on this line and the Δ(t) values for each seamount would be zero, meaning 

that the data are consistent with a fixed hotspot (Fig. 9b).  However, the Louisville 

observed ages from this study are systematically between 1 and 5 Ma older than the 

model would predict, according to the Louisville Δ(t) graph. 





 

 

For comparison, the age data from the Emperor-Hawaii seamount chain have also 

been plotted relative to the WK08G absolute plate motion model in Figure 11a.  The 

WK08G model fits better with the Emperor-Hawaii observed ages than the Louisville age  

data, although the ages of the oldest Emperor seamounts (~80 to 50 Ma) as well as the 

youngest Hawaii seamounts (~12 Ma to present) are slightly younger (< 5 Ma) than 

predicted by the model (Fig. 10b).  Paleomagnetic studies reveal that these older 

seamounts formed at a more northerly latitude than the current location of the Hawaiian 

plume (Tarduno et al., 2003).  The misfit of age data for these older seamounts supports 

the previous paleomagnetic findings.  During the time interval from 50 Ma to the present, 

there is a normal distribution of Δ(t) values around the model line.  This general trend of 

well-fitting data is not surprising because the Emperor-Hawaii age data dominate the 

collection of ages used to create the WK08G and WK08A models.   

The absolute plate motion models have limitations.  The models cannot take into 

account the coherent movement of the entire hotspot group, and also do not consider 

paleomagnetic data.  The model identifies a ~5° increase of distance between the 

Emperor-Hawaii and Louisville seamount chains for the oldest segments, which Wessel 

and Kroenke (2008) attribute either to errors in age data resulting from the K/Ar 

geochronology method, or the possibility that seamounts were not formed directly above 

the hotspot.   

Other relevant limitations include uncertainties regarding the location of the 

Louisville hotspot.  The Louisville hotspot is not currently active and its inferred position 

is based on only a few widely spaced seamounts found at the youngest end of the 





 

 

seamount chain.  Additionally, the youngest of the dated Louisville seamounts may 

represent a period of rejuvenated volcanism rather than shield-stage volcanism because 

the homogeneity of the Louisville seamount geochemistry increases the difficulty of 

identifying shield versus post-shield samples.  Prior to this study, the speculated position 

of the hotspot has shifted farther east (Raymond et al., 1997; Wessel and Kroenke, 1997) 

due to these uncertainties.  These limitations may be partially responsible for the 

discrepancies between the observed age data and the WK08G model, but the overall age 

trends are unlikely artifacts of these limitations. 

 

Louisville Ages Within a Mobile Hotspot System 

The difference between the systematically-older observed age data in the 

Louisville Δ(t) graph (Fig. 9b) and the normal distribution of data in the Emperor-Hawaii 

Δ(t) graph (Fig. 10b) could be explained by these limitations.  Alternatively, the 

discrepancies may suggest that mantle plumes are mobile.  I propose three scenarios to 

explain why the Louisville age data differ from the Hawaiian age data, and also why the 

ages are systematically older than the WK08G plate motion model illustrated in Figure 

12.   

In the first scenario, the Louisville mantle plume was mobile while active, but the 

Hawaii plume has been fixed since the initial stages of volcanism.  Since the steep slope 

of the Louisville age progression requires slower relative plate-plume movement, this 

scenario suggests that the mantle plume was moving in the same direction as the plate 

(Fig. 11a).  Thus, the Louisville mantle plume would have been moving in the direction 

of the Pacific plate motion, toward the Tonga-Kermedec subduction zone to the west  





 

 

(Fig. 11b).  This observation conflicts with mantle flow models that predict a deep 

opposite return flow of subducted material at a subduction zone (Steinberger and 

O’Connell, 2000).  The subduction zone associated with the Tonga-Kermedec Trench is 

to the west of the Louisville seamount chain, so the mantle return flow model predicts a 

~5° eastward movement of the Louisville mantle plume between 80 and 30 Ma (Koppers 

et al., 2004).  This same mantle return flow model predicts that the Hawaiian mantle 

plume would move away from the subduction zone associated with the Aleutian volcanic 

arc to the north.  Thus, the Louisville mantle plume was moving during the formation of 

the seamount chain (although the directions of plume motion provided by various models 

conflict), and the Hawaiian plume cannot be fixed throughout the stages of active 

volcanism. 

In the second scenario, the Louisville plume was fixed while active but the 

Hawaiian plume has been mobile (Fig. 11c).  Paleomagnetic data do not exist for the 

Louisville seamount chain, so an alternate data source cannot be used to test whether the 

Louisville plume was fixed or mobile.  The Louisville observed ages, however, neither 

match the WK08G model nor the Emperor-Hawaii age data on the opening angle 

progression graph (Fig. 12).  This opening angle progression graph, which plots the 

opening angle (ω) versus age (Ma), reveals the same age trends as the angular distance 

(φ) versus age (Ma) graphs for the Louisville and Emperor-Hawaii seamount chains.  

This comparison indicates that, generally, the Louisville hotspot is not behaving like the 

Hawaii hotspot, and therefore, the mantle plume was not fixed during active volcanism.  

 In the third scenario, both plumes were moving, but the Hawaii mantle plume 

moves more rapidly in the southward direction than the Louisville plume (Fig. 11d).  A 





 

 

faster plate motion relative to the Hawaiian plume would yield the slightly shallower 

slope of the oldest Emperor data observed on the model age progression graph.  The 

WK08A and WK08G models do not consider this movement of the Hawaiian plume.   

The oldest Emperor seamount ages compared with the older Louisville seamount ages for 

the 80-70 Ma time interval indicates that the plumes were not moving in tandem during 

this time.  Compared with the motion of the mantle plumes between ~80-70 Ma, the 

relative motion between the mantle plumes during the formation of the younger segments 

of both chains is more complicated to determine.  If the mantle plumes are behaving 

according to mantle convection models, then it may be reasonable to assume that mantle 

return flow continues to influence the direction of the mantle plumes’ independent 

movement. 

 Since no independent data for Louisville (i.e. paleomagnetic data) exist at this 

time, it is difficult to determine which scenario is most likely.  However, I suggest that a 

moving mantle plume could explain the misfit of the Louisville seamount chain relative 

to the absolute plate motion models, considering the proposed mobility of the Hawaiian 

mantle plume according to paleomagnetic data, mantle return flow models, and the misfit 

with the absolute plate motion model.  With higher resolution age dating and collecting 

cores to obtain paleomagnetic data throughout the seamount chain, we may be able to 

determine if the Louisville mantle plume was also independently mobile. 

 

 

 

 



 

 

CONCLUSIONS 

 The 13 reliable 40Ar/39Ar age data from this study contribute to a higher resolution 

age progression for the Louisville seamount chain.  This new Louisville age progression 

was compared to the Emperor-Hawaii age progression and the absolute plate motion 

model WK08G to establish whether the seamount chain orientations reflect solely Pacific 

plate motion or some combination of plate and mantle plume motion for the past 80 Ma.   

I conclude that the most likely scenario to explain the age discrepancies is the 

independent motion of the Louisville and Hawaiian mantle plumes.  This independent 

motion is indicated by the generally well-correlated Emperor-Hawaii age data and 

WK08G model but systematically older Louisville age data.  A comparison of the Δ(t) 

values from the Louisville and Hawaii age progressions reveals that at similar time 

intervals the plumes were moving in different directions relative to each other.  These 

findings may be further corroborated with higher resolution 40Ar/39Ar dating and 

paleomagnetic data from the Louisville seamount chain.   
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