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INTRODUCTION

ABSTRACT The New England Seamounts are the longest seamount chain in the North Atlantic Ocean, stretching 1000 km
_ : from the Mid-Atlantic Ridge to the U.S New England codsgires 1 and 2)The two seamounts compared Iin
An eastwest trending seamount chain occurs off the New §Z +8u C E §Z < oA]v »
England coast in the western Atlantic Ocean. This chain of o g seamounts in age, volume, composition and slope indicatgimilar methodof formation. The
submarine volcanoes ranges in age from 80 to 103 million o5 mounts are extinct submarine volcanoes that are believed to have formed when the North AmeRitzta METHODS

years old, formed when the North American Plate began to UJA YA E §Z 'E & D §}E ,}3°%}8X dZ « uluvde E Aleo v e Y( Z Ey Tﬂ:e}NbAAlShﬁﬁﬂ%ea%ohl’ixldlbre?s&hl’éy@ogthewestern
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diverge from the MigAtlantic Ridge, moving westward basalt, on an otherwise sedimertovered abyssal plairA combination of strongcean currentghat move portion of the New England Seamount chain in Ju2@13
over the Great Meteor hotspot. The two largest :

: | over and aroundhem and wave energy erosion from when the mounts were near sea level caused the equipped with a Kongsberg EM302 multibeam sorsgistem.
seamounts, Kelvin and Atlantis || Seamounts, were

_ _ , seamounts to be flatopped. In June 2013the NOAA ShiokeanosExplorermappedthis area by collecting + CARIS HIPS & SIPS 8.1 was used to create a 50m resolutio
characterized using multibeam sonar, and seamount seafloor bathymetricdata (OkeanosExplorer, 2013). The research cruise providatine datasets that were CUBE BASE surface
volumes and vertical reliefs were calculated. Volumes of

_ _ processed for this study in order to understand the geomorphologyrifaplate seamounts and find  Estimated seamount volume was calculated using the cone
3,445 and_2,503 G an_d vertical reliefs of 3422_and 3277 o 11 %0 %0} E 3] A A] Vv L §Z NZ1E %A [ZE kY Eolhbsisdtatdsthat seamounts form A Yopuu (1} u p 6(h/3)swherar =radius of base and

m for Kelvm_and Atlantis Il Seamounts, _respec_tlvely above Stationaryplumes ] V ESZ [' U VSO X ¢ SZ %0 S « U }A }A E SZ ¢« u Pu - } %(Evet'tlc’al r@]bﬂ(ﬁ%‘ 3) shown as Be[erth.PeakDepth in
suggestKelvin formed over a longer period of time or the develop. The seamounts are eventually carriaeray from the magma source and cease to be active. The net  Taple 1 |

magma plume erupted at a greater intensity while forming g1t js a linear chain of extinct submarine volcanoes that illustratsteady age progression thatatches t Slopes of each flank were calculated using the slope
Kelvin.Gradient alignment, and age similarities indicate §Z Z]+3}EC }( $Z %Mdilsdn[2960) Dhievio-their frequent alignment into linear, suparallel formula(Y. Y e e S e e
that the seamounts formed by the same method, chains that seem to correlate with the direction of past plate motions, the most widely accepted origin of intersectirlrg Zgrié SRR s i topographical
presumably by eruptions from a hotspot. intraplate » Ulpv3e Jo §Z AZ}Ee% }3KIE Bt@lZ 2005, ~ orofiles.
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RESULTS

The Kelvin Seamount has a base
diameter maximum of 63,111 m anc
the Atlantis Il Seamount has a ba
diameter of 60,091 m. The Kelvin
Seamount is slightly larger, with an
estimated volume of 344%m? while
the Atlantis || Seamount has a
volume of 2503%m3. The vertical
reliefs and peak depths are also
similar (Table 1). Both Seamounts
have similarities in their slopes,
however these slopes do not follow
the same orientation. (Figures-&1,
1-B2, and 3; Table 2). The steep
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North-South orientation.

Figure 2.CUBE BASE surface (50 m resolution) of seamount location,
showing the orientation of four profiles illustrated in Figure 3.
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Figure 1A) 3Dimageof the entire seamount chain study area, viewed looking northw&GD
Image of the two seamountsompared. Bls the Kelvin Seamount, Image B2 is the Atlantis |
SeamountC) and D2D BASE surfaces of the Kelvin Seamount and Atlantis [l Seamount,
respectively. The two small seamounts southeast of Atlantis Il were not used in the study.

)';'\\, . Table 1 Comparative morphology of the two seamounts with radius ofdrase
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; TheNew England S | Y 2 degniogpkblogical history is revealed by the bathymetric gatquired and processed the < — e Figure 3 Crosssectionalprofiles of Kelvin and Atlantis Il Seamounts: \Wea$t orientation —
2013 multrbeam survey. A comparison of the Kelvin Seamount with the Atlantis II| Seamount provides substantial evid ~ ofKelvin(A QU0 | YR - @D [ ySouth&deikdtian/of KelvinB Q0 I y R A

= 0Kl & dzLJLJ2 NK & L) K & S @r&pasedbyJilsdni1063). The Great Metelmtspot, located in the North ~— 5 QWedsurements used for volume analysis: vertiedief is represented by and radius i s

= Western Atlantrc Ocean approximately 38N, 28W, formed both the Kelvinand Atlantidl Seamountsiearly100million _ represented by on profilesB. Q Iy ®RD / 5:_.__
.E years ago. Similarities in size, shape, alignment and slope are indicative of forming along a hotspmtttiackame length of= —— T —— —T =3 _,___,._..*.ﬁ , ._.,--r-=~ o

~ time (Figl). Kelvin ighe largest of the seamounts in the studgea (Fig. 2with a diameter of 63,111 m and an estimated Table 2. Differences in slopes of Kelvin and Atlantis Il ...~

~ volume 0f3,445 knd. The Atlantis Il Seamount follows close behind, with a diameter of 60,091 m and an estimated vo@_.rméSehmounts from North, East, South and West orrentatreag REFERENCES 5;_';‘
- 2,503 knd, whilethe remaining eight seamounts in the study area are relatively small in compariserkelvirSeamount's = “ Kroenke L.W. (1996) Plate tectonic development of the
~ larger volume could be explained by a longer period over which it formed, allowing the volcano to grow more before it mc - Western and Southwestern Pacific. Tine Origin =

i“: away from the hOtSpOt. Another explanatidné 0 KIF YSE QA y Qa S Mhinhlthe rﬁaﬂmm%d \Sa$ W INCE Profile North East Flank South West Flank : and Evolution of Pacific Island Bio(asls_KeasI A. =
greater during a similar length of timd.he remaining eight seamounts in the study area are relatively small in comparison; Flank Flank ~— and Miller, S.Epp. 19-34. SPB Academic .
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= which \_/vould suggest that they formed for sh_orter periods of time and possibly_ with lesser rates of rﬂragrna | g _ Mo ®p x - PublishingAmsterdam —

~ Thealignment ofseamountanto chains provides a means to decipher the motion of the tectonic plates in relatiage - hOoObSAffS / &S adzZ f SNFEF 5 d°
andseamountiocation(Kroenke 1996) WhenKelvinF 2 NY SRE LIt | 65§ Y2@SR Stalt G2 ¢ S_’ nepx - n®cx ] dzy  uncertainties in hot spot reconstructions and the
elongated axis. Based on the nowh2 dzi K 2 NA Sy dltdAzy 27F 0K Splatk atdz%atﬁd\ahd moved y-0 - c ®o x - SRR significance of moving hot spot reference frames.
northward (Figp MmO ® ¢ KS af2LJSa 2F SIOK aSlkyz2dzya Filyl ¢2dzZ R Y MC DT X - _ = GeochemistryGeophysicsGeosystemss, Q04003 Y

-~ shifted orientation. However, thenorth andsouthflanks of Kelvin arenorphologically similar tthe eastandwestflanks of
-~ Atlantisll, and the easandwestflanks of Kelvin arsimilar to the northand southflanks of Atlantis Il (Tabi& Fig. 3). —

_ﬁ_"___* doi: 10.1029/2004GC000784
~ Okeano<xplorer, 2013, NOAA Slyixeano€xplorer,

~ Eachof these seamounts exhibitsflat toppedpeak whichcan be attributed to several physical mechanisms such as W%_,_—-— : - o — = — New England Seamount chain exploration: <
~energy eroding théop (prior to subsidence, when the seamount was hot and expanded and near to seagexetational T hitp://oceanexplorer.noaa.gov/okeanos/exploration
pressures and density changes weakening the peak, and upwelling from deep water. Ststigtieal reveathat small ACKN OWLEDGM ENTS ~ slex1303/welcome.htm{accessed March 2014).
- seamounts form predominately on young and thin oceanic crust, while the larger seamounts form on old and thick ~ — gpecjal thanks to the College of Charleston BEAMS _~ Wessel, P. (2001) Global distribution of seamounts
lithosphere(e. > 2 SaaStZZ HAAMOO® {AYAEfFNI &at2LIS y3atsSa o6¢lofS H “H Progtai fo?‘drchﬁng ﬁr@llea%/nﬁtdj@ﬁﬁbr%ﬁrty TA ISf inferred from griddedSeosatERS1 altimetry. a A
would further support that they formedequentiallyjn the same way, and had undergone simdaformationalmechanisms for providing the HIPS and SIPS 8.1 training workshop Journal of Geophysical Researth6, 194341.
Themulitbeamdata acquired in the 201Q@keanoskxplorercruise supports previous seamount geomorphological studi and processing software: the crew and scientists of ~ Wilson, J.T . (1963) A possible origin offasvaiian
- comparison of uniform characteristics from the two largesamounts, Kelvin and Atlantis Il, provigssdence that supports . NOAAOkeanosExplorerfor acquiring data used in thi&  islandsCanadian Jouma| Of phyS,d_d_ 863-70.
U0KS o KK LiZKUelanfecaldudations utilized for this studyre only estimates based on a conical shape and are only study, the College of Charleston Departmentof A s e T
preliminary.Future studies might have more success using CARIS BASE Editor to calculate a more exact volume, or utilize aGeoIogy and Environmental Geoscienees] School - I —
mixture of formulas to produce seamouvblume. Bathymetricdata of the entirechain alsmeeds to beacquired and of Science anWlathematics.

compared with other mappethtraplate seamountgo further supportthed K2 G a L2 0 EKeé LI2 0 KSa A &




