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A bathymetric survey in June — August of 2010 was conducted on the east side of the o A e |_ocatioOn OF Study Site  ® The study area, located due

Celebes Sea In the Western Pacific. The study area Is located west of the Sangihe S0000  BU0 SO0 120000 00O

SIands, a Volcanic arc. I'ne survey was conaucted ny NOAA scientists, aboard tne )INe region, the sangine subauction zone. 1 NIS stuay area IS

NOAA Shio Okeanos Explorer ._\‘,j,_l_ 2 Konasbera ;“ 1302 multibeam echo sounder. 40m CUBE | constantly unaergoing tectonic actvity from tne supbduction or the

)FOCESSINg OT Patnymetric data Were compieted using CARIS HIFPS & SIFS Y.1 10 BASE surface \ ) | Ca Sea MIcroplats Jer the Eurasi dte and nas Deen T
Create 2D ana sb patnymetric anad DackKscatter Intensity surraces. I'ne purpose or tnis
tudy 1S to characterize the area’s geomorphology that 1S resultant ot tectonic activity.
| Ne Sangine Isianads range rrom an elevation or 1520 meters, to Searloor aeptns or

nearly 6 Km. I'nese Islands are also Situatea very Closely to the connecting Intersection

JIIC, T aClliC, allu thie Austialliadll Fladles. Ircd\ Y CCLOMC acCti\ H) : | ' | - .. g Slte 1

Nat Tormed the volcanic Island arc also Tormead Interesting bathymetry In the
Surrounding aree : 04-40N=
e FIGURE 1: 40m CUBE surface of study
site. Located in the Celebes Sea on the

Site 2 western side of the Sangihe Arc.
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METHODS

Collected by NOAA scientists aboard the NOAA Ship
Okeanos Explorer in 2010.

Kongsberg EM302 collected bathymetric and backscatter
data.

CARIS HIPS & SIPS 9.1 used to generate 40m CUBE BASE
surfaces.

Seamounts: z measurements, XY distances, avg. slope

Celebes Sea

Figure 3: North to
South profiles of
Seamounts A— E. 3D
Images of each
seamount with a 1.6

DN-DS VE . Images from '
A < 40m resolution CUBE -
3250 ~ , FIGURE 1b: Google Earth

7500 surface. _1 height of seamount

Image of study site in the
Celebes Sea with surrounding

500  EN-ES i = . , | " areas labeled for reference.
2250 A | | '
—= . "’ ?’ ' ;

7000
Distance (m) ' . - 02-00N=

0 of inclination =tan " ————————
f half base width of seamount

theoretical 6 —avg. actual 6
[theoretical 0 —avg. actual 8| , 100%

0 4 —
rom theoretical =
/O f theoretical 6

% from theoretical taken from average or error of each profile

3D slope distance i 1) " 10’000

Roughness =
g ( XY distance
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FIGURE 2: 40m
resolution CUBE BASE
surface of study area

with lines denoting . ’ S ‘ NIs study area
where bathymetric 4" : 4 - -  Seamounts A, D nave a relatively | | [neoretical 1gN CONICIt
profiles were mad . s = : ndicating that they are exceptionally conical ana are a resuit or non-eruptet
| S Ii /0O N0ES Flo) s )
Nts 5, C, and E nave a nign percent rrom tneoretical (= 10w conicity)
[Nat the seamount Slope IS Turtner from the theoretical siope ( fabie 1).
asS a relatively nign rougnness witn a corresponding nign cnange In
> [(Er INtensit
- s
- - . | " . , .
: 2 and s Nave a relatively 10w roughness with a corresponaing 1ow change in
s
g [LET" INTENSIT
Seamount B
aAlIC C C 9 : C 9 DATCd 1O Irdngc
Seamount C Jc dllC C dCl'( olge C C 1)@ c I E5€
, ‘ s ( (Judl P1o C Ud d1C CPICSC AV C 41‘
4 symmetrically intersecting , alculated for ea :
profiles were used for Distance (m) '
measurements of each
Seamount E== Seamount D seamount (above). Figure 4: Profiles of Sites 1, 2, and 3. Site 1 with .7 VE and Sites 2, and 3 with 2.8 VE. 40m resolution Ave XY |30 - :
CUBE surface. 3D images of backscatter intensity draped on 40m 3D bathy surface of 1.6 VE. | Ve 7 210P€ anse o
Site | Distance [ Distance [Roughness| Backscatter
(m) (m) Intensity (db)
. )| ¢ SSIC
TABLE 1: Comparison of an average of the actual slope of each seamount JISCUSSION 3258 32861. : :
versus the theoretical slope of each seamount given the average height and USIng the metnoas Tor aetermining thne average angle or Inclination, the seamounts Were compared 2 | 72991.56| 73006.16 2.22 9.75
average width. [0 a Perrect cone given tne neignt and average widtn or eacnh seamount. 'J‘i_x; near pPertect conicity 04€ 9476.6 / 4.6
0T 2 OT the o Seamounts, <4%o Trom theoretical, located In the stuay area Implies that these
Theoretical SUDMarine VolCanoes are relatively young and nave not undergone any major eruptions to aisrigure e
0 ) ) | . N7 ( ” , A ") e~ : VA 1
Actual O of 0 of % from Ne slope surface (Hamilton, 19/39). I'ne other s seamounts With an error of more than 4% Implies o Site 3
Seamount | inclination C L theoretical € nat these seamounts nave undergone some process to distigure tne siope surrace. For tuture G 30 “¢Site 1 Average
Inclination 3 2t e~ A ) ittt S At i .
(degrees) (%) o | - . : : . . : : o X Site 2 Average
8 (d 0 = €S N 1N StudyIng seamounts, this metnoa or comparing the angle or Inclination to a theoretical Site 3 A
egrees) ® - o =/ » . . : Ite 3 Average
20.87 20.82 353 n SIOPE coula 0€ USed Lo ClassITy seamounts Dased on age or the seamount and }'Ju\.\,]l!')l_\, ne tectonic 0

20 27 20 11 825 j i"\_l }-)l“‘___HdJ['_f,[t\ [ EoUILS I.‘_';f,,[.'_ﬂ[d‘?, ‘\AH\_'\ ! - \'I,J}.(T"-_\‘:[, dl i":,‘,,‘Jl._\‘,,‘-‘,’,|,‘«_'|. _|d|,\_‘|v.‘<J‘,_\\ S d TUlCLor Ol - 0
SUrtace rougnness ratner than supstrate type. site 1, taken trrom 10 protiles Selected around tne '
1953 1050 248 rface roughness rather than substate type. Ste 1, taken from 10 profiles selecte ndine
. 2.00 4.00 6.00 8.00 . ) . ) —~ ' ; L ' . ,
: dlea, SNOWed a large numerical rougnness. Site 1 alSo Nad the nignest cnange In Dackscatter 0
22.00 21.82 7.14 Percent from Theoretical 3 x : :

J

Nntensity across the profile lengtns. SItes 2 and S each Nad a relatively 10w rougnness wniie
|

aCKSCcatter Intensity. I'nis potential correlation of nign

‘ougnness to nign cnange In backscatter intensity and Iow rougnness to 10w change In Pack

SImuitaneousiy naving a Iower cnange in o

»1 o | I l w

0tnesIs that bacKscatter Intensity IS a tunction or surrace rougnness ratner

(Nan supstrate type. FUrtner research can De done Lo Detter unaerstand tne relationsnip
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