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Turneffe Reef is a carbonate platform and atoll within the northwestern flank of Turneffe Turnefte Reef is one of three islands located on a fault
Reef Atoll indicates the three ridge off the coast of Belize in Central America (McCloskey

Belize MesoAmerican Reef. The reef flank extends to depths Areas of stud :
| e y, shown in the : :
of over 1000 meters and may provide habitat for critical o % images below. etal, 20_13.;)' An Atlantic atoll, Turneffe is a carbonate
by R - mound rising from depths over 1000 meters from the

deep coral species. Using multibeam sonar data collected by _
NOAA scientist Peter Etnoyer aboard the Ocean Exploration seafloor (Gischler et al., 1998). The fore-reefs of Turneffe
may provide habitat for deep corals to thrive. Deep sea

Trust’s E/V Nautilus, variations in bathymetry, seafloor L 4NN , Google Earth o _

substrate, and geomorphology on the northwest flank of KO | b mage of study corals.arg pot.entlal sites for’mafny organisms and offer

Turneffe Reef were examined in order to hypothesize the S0 TR S | ¥ area off the AETFE S AT T id 1 O,Cea” > h.lstory. Deep corals can be
L O K ‘ preserved for long periods of time if they are protected.

identity of rounded structures found along the reef margin at ARA St 3 LY 7 coast of Belize.

depths ranging from 500 to 900 m. CARIS HIPS and SIPS 8.1 R | &/ Patch reefs occur rarely off the Turneffe Atoll except on the
was used for post-processing bathymetry and backscatter . north end (Purdy et al. 2003). The primary sediment found
in Turneffe is predominantly carbonate with limestone

data, to determine variations in seafloor hardness and .
Holocene facies underneath (McCloskey et al., 2013). Dr.

identify potential deep coral sites. Characteristics of the
geologic structures surrounding Turneffe Reef provide insight & Peter Etnoyer collected the data used and found that parts
of Turneffe Atoll were unlikely for development of deep

as to how deep coral is supported, and to identify sites to b4

investigate on future ROV missions. Red boxes, below, indicate the 9 rounded features measured in each Area of this study. Profiles of labeled corals due to high sedimentation and little rocky outcrops
mounds 1A, 1B, 2A, 2B, 3A, and 3B are shown in Figure 4. past 500m depths. The purpose of this study is to explore

the geomorphology and seafloor substrate off the western

flanks of Turneffe Reef in order to identify geologic

structures that might serve as deep coral habitat.
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images of ST ARSI o 9 * Data for this research were collected in
each study S TN b Ty _ August 2014 aboard the Ocean Exploration
3I>r<e)falg\e/_-.dE.=2- | | . . - _ _ _ I Trust E/V Nautilus by NOAA using a

dl'rfOws .
indicate  Raw data were processed using CARIS HIPS

some of the . gl - = CECER e ; ‘ | e O 2 i 3B : and SIPS 8.1 software.

structures S - P E g R A L e DR e T s L * An 8 m interpolated CUBE BASE surface and
on which T el T am i SR Y ek P e N a backscatter mosaic of the data were made
profiles TR T e S A to interpret the geomorphology and relative
were made, hardness of the seafloor substrate.

however : :
not all  BASE Editor 4.0 was used to make profiles of

structures N I j 27 of the rounded structures found on the

are defined. s Figure 3: Backscatter images of each study area with two selected mounds (marked in the red boxes) used as examples for seafloor at varying depths grouped, in 3
e o the profiles shown in Figure 4, below. Areas of high intensity return are dark in color indicating hard substrate. Areas of low different locations based on surrounding
intensity return are light in color indicating softer substrate. The backscatter showed higher intensity return in Area 1 and B structures and depth.
the lowest intensity return in Area 3. Low intensity return can be seen on the tops of most of the 27 mounds measured in . i i i i
this study, but predominantly on the tops of the mounds in Area 1 and Area 2. This indicates that there is softer substrate - Using profiles, the depth, vertical relief,
sitting atop of the structures, indicating sedimentation processes.

linear length, and width of the structures
were calculated and compared based on
location.

Results LENGTH Figure 4.
The 8m CUBE BASE surface shows rounded and oblong mound structures along the seafloor located at depths Examples of profiles of two structures from each of
from 400 to 9S00 m (Fig 1). ' L L L R the three study areas. Profiles on the left were taken
 The profiles of Area 2 were more even and rectangular than those of Areas 1 and 3 (Fig. 4). oa Py to measure linear length and to calculate the vertical
* In Area 3, depth ranges of the structures measured were greater, ranging from 152 to 819 m. == Bl relief. Many of the structures were oblong in shape

while on others the linear length was determined
from taking the profile of the longest angle of the
structure. Width profiles are shown on the right.

 The structures in Area 2 had the highest vertical relief, averaging 72.2 m (Table 1).

 The structures in Area 3 had the lowest average vertical relief, length, and width at 57.4 m, 340.9 m, and 243.4
m, respectively, but a greater average depth of 738.4 m (Table 1).

* Backscatter showed the intensity values of the structures in Area 1 to be more negative (i.e., lower intensity) on
the tops of the structures, indicating relatively soft substrate (Fig. 4).

* The intensity values on the top of the structures and surrounding seafloor in Areas 2 and 3 were higher (i.e.,
less negative) than that of Area 1, suggesting the substrate is harder (Fig. 3).
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Discussion and Conclusions

Deep corals are more likely to be found in hard bottom areas with rocky outcrops and hard-bottom exposure, as Tl
opposed to areas of high sedimentation (Etnoyer et al., in press ). Examining backscatter images, an ideal location » i 57.4 340.9
for coral would be darker in color as opposed to areas that are white or lighter. Area 3 is of particular interest due

to the results of the backscatter and the average dimensions of the mounds. The backscatter intensity values
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indicated that the substrate is harder in this area than substrate in the shallower Areas 1 and 2. Compared to the ‘ e ———— Table 1.

other areas measured, Area 3 contains more suitable habitat for corals to thrive due to the depth and harder _ad | e _ L DS Average values for 9 different structures in each Area.
substrate although the number of mounds is much smaller in this area. In some scenarios, clusters of small 2 , 7so N, Using profiles, the shallowest depth, vertical relief, linear
carbonate mounds are believed to develop into large structures under the right conditions (Roberts et al., 2006). : —— " ound 3 Li?fjr;tzzd width was measured, and averages were
The soft substrate on the tops of the mounds found primarily in Area 1, may indicate some sort of sedimentation | “ '

process where sediment is deposited on top of these mounds. This sedimentation could be linked to the larger ! . 8752’5
size of the mounds in Area 1 if sediment were being deposited either more rapidly or in larger amounts, thereby Distance (m)
building up the mounds. Based on the results of this study, the identity of these structures is inconclusive.

However the rounded structures off the northwestern flanks of Turneffe Atoll could potentially develop into deep

coral habitat over time.
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