Submarine Canyon Geomorphology of

COLLEGEo

CHARLESTON Turnefte Atoll, Belize

DEPARTMENT OF GEOLOGY
AND ENVIRONMENTAL

GEOSCIENCES Rebekah Gossett and Dr. Leslie R. Sautter

UNIVERSITY of WASHINGTON

Department of Geology and Environmental Geosciences,
College of Charleston

Absiract

Turneffe Reef is an atoll considered part of the

Background
Turnefte Atoll is located on a fault ridge off the

Mesoamerican Reet, off the east coast of Belize. Al g i Flgflfj;%rk interpolated CUBE BASE coast of Belize in Central America (McCloskey et
The reef’s southeast flanks extend to dep’rhs of e X — L A | surfoc;fe of Thfe STOUIITheCII'ST flokr:k of al., 201 3). This Caribbean atoll reaches seafloor
over 1000 meters and demonsirate diverse TR Ay © . ;UJQS 1o Roel Alo | elze. The depths of over 1200m with submarine canyons
geomorphological features throughout the . S Areal/ R . b forming off its southern flanks. Submarine canyons
carbonate platform. Using multibeam sonar data B N1 L RGEEER  aE Google are important areas for biodiversity and can act as
coIIQCTed by NOAA Center for Coastal K . Ll \ Earth image sediment transport routes for terrigenous material
Environmental Health and Biomolecular Research - T =R 2 nowing fhe (Tubau et al., 2015). Calculation of canyon slope
dboard the Ocean Exploration Trust E/V Naufius, e N ' N the area of and sinuosity combined with external factors
variations within the geomorphology, bathymetry, S ™. e A Wl ) study on the iIncluding tide and current patterns may provide
and seafloor can be determined in order to I ; . | = . .‘ Atoll / ?%%Tce);n more detailed direction of sediment depOSiﬂOn.
further identity slumping and sediment distribution gy ‘ Turneffe The direction of the currents may influence the net
patferns among submarine canyons off the atoll's = R TN e g N it e cross shelf break transport toward either the shelf or

flanks within depths ranging from 200 to over 1200 slope (Ahumad-Sempoal et al., 2015). Much of the
meters. .CARIS HIPS ompl SIPS 9.0 wass used for po.s’r sediments within the lagoons and mangroves of
processing bathymeitric and backscafter infensity . y = Turneffe are carbonate Holocene sands coming

data to compare seafloor topography, slope and — from the Mayan Mountains (Adomate et al., 2015)
hardness of two submarine canyons southeast of (McCloskey et al., 2013). The purpose of this

the atoll. Simple linear regression models revealed research is fo use mulitbeam data to characterize
little correlation between the north and south the submarine canyon geomorphology in order to
sides of the canyon walls. Backscatter intensity

further explore sediment transport and deposifion.
data showed hardness in the ridge north between

both canyons and soft subsirate varied Figure 2.
Thl’OUQhOUT s’rudy ared. 3D images of all study areas. 2A outlines the main canyon of and the tributary canyon. Area 1 is depicted by 2B

pointing to a sediment slump and an scour cut from the ridge above the slump. 2C shows where a scour is located in
the upper part of the main canyon. Rectangular in shape, the depth of the scour is higher in the center then
decreases as the canyon continues down.
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Figure 3. / . : \
/Area 1 Area 1 profiles used to measure slope of ridge (A-A = . Tributary Canyon rrﬁ:reesc;f o Utar Canvon
to C-C’), and the mound to the ridge (D-D’). ‘ = o~ —— : h? : ; Y Y
" , . . | Resul.l.s g SRS with location of measured

Exaggerated by 3D imaging is a main canyon with a smaller tributary, a ridge at
shallow depths with an outcropped side on the slope with a slump like structure
below the ridge, and a scoured section in the upper main canyon (Fig. 2).

The south side base of the ridge in Area 1 had a steep slope ranging between
22.07 to 28.47 (Fig. 3, Table 1). The mound is 841.63 m from the cutout on the
Area 1 ridge and has a slope of 2.19. The slope of the ridge ranges from 23.5 to
28.5 (Table 1).

A backscatter image shows relatively hard substrate with little variance

— excluding Area 1. There was higher intensity return on the right side of the ridge R u —— v
— — and continued down the right side of the mound (Fig. 7). ble 3
e | Iable 1: -~ Main Canyon had a slightly higher sinuosity than Tributary Canyon, with o Calouinted

A 497.49 Distance and - difference of 0.07 (Table 3). sinvosity and axial ey OB
e s slope for Area | < Canyon slopes of the north and south slopes were not strongly correlated in slope of the Main
. profiles. i i i i and Tributary i g |
- — either the Main or Tributary Canyons (Fig. 6). Canyons. T
Areas of higher slope include the ridge in Area 1, The Tributary Canyon, and the
) lower Main Canyon (Fig. 7).
Methods - The north and south slopes were higher on the north side in the Tributary
e Data for this research were > Canyon.
collected aboard the Ocean ’ ‘
Exploration Trust's E/V Nautilus by
NOAA using a Kongsberg EM302 in Main Canyon

August 2014 by Dr. Peter Etnoyer of Figure 4
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Figure 7. —
Backscatter
intensity relates to
relative substrate
hardness, with

Th e N OAA Ce ﬂTeI’ fOI’ COOST imOge S ( 50m - . R ; 11":; o ——— C Main Canyon North and South Slope _ e R 5:::;' hlgh m’rensfry
. EﬂVirOﬂmeﬂTCﬂ HGOHh Clﬂd in’rervols) ShOWiﬂg - F ka4 ] Correlation (dCtrker CH'@G;)
- the location of indicating a hard
Biomolecular Research. substrate. The

North Slope

i | the measured ; o S assified

Raw data were processed using orofiles in the j R?=0.1547 <& ©°¢  Backscatter Egéis'ceoﬂer

CARIS HIPS and SIPS 2.0 software. 'T\;‘]Oi” C?PVO”- z : e : e A J;}ans]‘ty . shows green as

An 8m interpolated CUBE BASE o o At 1 fhe hordest

SUrfOCG Oﬂd O bOCkSCOTTer mOSGiC The rlghf, WITh The e A S B S e Tributary Canyon North and South Slope /SAt:feSQr]O ISeOUﬂIﬂed
| of the data were made to interpret axial profiles used orreiter in red and shows

. to measure
the geomorphology and relative sinuosity below T | e the hard substrate
hardness of the seafloor substrate them. 100286 12.80 ?- ; T—— surrounding the
: 1156.78 20.67 Tt T SRR = ¢ S | mound and slope

The created surface was split info 4 i [ oe . ‘ - R oo~ withsimilar

2158.74 7.93 : gk ' B N TN ' '
areas of stu dy based on bOThymeTry Table 2. 1888.45 14.10 [ TN e e I\?;inesgy e
and geomorphological structures. Calculated slopes TR e Figure 6. The Slope layer of
of the north and e o The north and south slopes of Main

the 8m inferpo-
lated CUBE BASE
surface shows

BASE EleOI’ 4.0 wWASs Used TO mdke d south sides of the 487.75 4.14

slope layer image in order to identity _ Torywc\:cgir; Oonnosl 732.26 4.77
10U I 697.05 7.95

Canyon (top) and Tributary Canyon
show only a weak correlation.
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measure tool, the sinuosity, slope, Discussion and Conclusiohs

‘ \(/jv':%nss'c a%qredér?negi'fgﬂgizﬂk’g: The morphqlogies. within submarine canyons are of’rer) indicq’rions for sedimentary processes (Tubau,
, , , 2015) and, in particular, slope can be used 1o determine sediment fransport through the canyon. The
identify seafloor morphologies. north and south slopes of both the Turneffe Atoll Main Canyon and Tributary Canyon did not show a
sfrong correlation possibly indicating an uneven distribution of energy throughout the canyons. The Main - "7('
Canyon had a smaller axial slope of .036 compared to the Tributary Canyon's axial slope of .096.
The low sinuosity of both canyons reveals inactivity of downstream sediment flows, however more during the Holocene in CentralBelize, Central America: Journal of Coasfal Res
information must be known on the idenfity of the subbstrate to classify the energy flow through the B sampoci A, sdm ™ Ssemardel R. Cruzado, A., Flexas, M., Reyes.
canyons (Tubau, 2015). Slumps, scours, and scarps all seen in the surrounding submarine canyon margins NI e R e B s G e L e
suggest movement and flow effect the seafloor morphology (Espinosa, 2016). Based on the backscatter, ISR e e e s e
the steep slopes of the south side of the ridge in Area 1 could potentially have conftributed to the

southern boundary of the Banderas Forearc Block: Tectonophysics, v. 671, p. 249-263.
slumping below, increasing the risk of structure failure.
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