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Exumas GIS, Images and Maps

GIS Stack of Images & Maps for Exumas

New Geologic Maps
Regional
Local

Bathymetric/Topographic Contours
Derived from DEMs

GIS Hyperlinked References

Descriptions of specific sites

L

Integrated Images & Maps
Forvisualization of select areas

Bathymetry Control
Depths from Mautical Charts

Land-Water Boundary
30 m — derived from Landsat

Onshore DEM
30m Grid — Space Shutlle DEM

Offshore DEM

30m Grid — derived from Landsat

Quickbird Imagery — 2.4 and 0.6 m
2005

ASTER Imagery — 15 m
2002 - 2005

Landsat Imagery — 28.5 & 57 m
1972, 1984 - 85, 1999 - 2000

<

1884 Landsat with Locations
and Reference Hyperlinks in GIS

1984 onshore CIR Landsat

1884 Matural Color Landsat
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1:31,250 Explarer Chart

1984 Landsat Band 1 (reflected
hiue light used for bathymetry madel)

Lo,

L 3

Offshore 2-m contours derived from
Band 1 DEM — land masked black

1984 Landsat Land-Water Boundary

2005 Matural Color Quickbird

2008 typical CIR Quickhird

1:25,000 Topographic Map
(Bahamas L50, 1969)

Offshore & Onshore DEMs illuminated
from the NE and color-coded

o

Space Shuttle (SRTM) DEM trimmed
with Landsat land/water Mask

g‘
L

Offshore & Onshore DEMs illuminated
and color-coded with derived contours

Onshore 2-m contours derived from
Trimmed SRTM DEM

P

2005 Guickbird draped over shaded
Offshore DEM




Analyzing the Total Sand Body (= Potential Reservoir)

’ M

=74

Total sand body = 274 km?2
(0 to 4-6m depth)

[ A

Subarea for sand
body analysis

Shroud Cay

Hawksbill Cay

Total sand body Total sand body
faded onto shaded interpretation
. offshore DEM

View looking NE of Quickbird
~imagery at 25x VE

View looking NE of total
nd body map at 25x VE




Analyzing the Shallowest Sands (= Best Reservoir)

Shallowest sands (0 — 1.8 m depth) = 101 km?
(37%) of the Total Sand Body

|\ ,\

Variable filling of
accommodation space
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Analyzing the Sand Body by Environment

- Depositional R o
Color on Figure Area (km?) Area (%)

Sand flats/ Island- Flood Tidal Delta 9732 853
B attached sands Lobes
g Ebb Tid
Yellow idal Delta 296 9.2
Lobes
Sand Flats and
island-attached 17.4
sands

Ebb delta
lobes

Flood delta
lobes

lood tidal delta lobes
prise 85% of the total
d body

Average distance
from any portion of
the flood tidal delta
to the channel
opening is 2.7 km

Size distribution of shallowest
sand bodies (0-1.8 m water
depth) in flood tidal delta lobes

(Only bodies with areas greater than ~ 2500
m2 are shown.)

Sediments with"\i, 2
similar propertie\§$

Evaluating the shape of the shallow
) sand bodies in the flood tidal delta
lobes suggests larger sand bodies are
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G853 relatively more irregular .
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Analyzing Tidal Channels (= Potential Compartmentalization)

Channels_DEM
water depth (m)

Channel lengths
average 2.9 km (range
between ~0.5 and 8.2
km and depths
average 5.4 m (range
from O0to 13 m).

1999
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Analyzing Islands (= Diagenesis & Heterogeneity

Area (m2 and %)
Tidal Channel or Pond 712,552

Water Saturated Intertidal Light Blue 819,360

Unvegetated Intertidal or Beach Light Gray 532,045
Lightly Vegetation Intertidal Light Green 1,431,510
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Sand Flat Mapping Using Spectral Classification

Quickbird Classification
I Tl Channel or Pond
ated Interbdal
Intertidal or Beach
tation Intertidal
Densaly Vegstated Intertidal
I supcntdal with Microbial Caver

S -sish g e Sempon Analysis of Island Topography

Holocene ridges have elevations
2_SmDEM_Pleio from near sea level to 12 m (mean
Elevation (m) elevation of 7.7m) while Pleistocene
landforms have elevations from near
sea level to 19 m (mean elevation of
9.3m)

Pleistocene Holocene

2_SmDEM_Holo
Elevation (m)

Analysis of Island Age

Pleistocene & Holocene Statistics
Hawksbill Cay

Land Area 2.8 km?

Pleistocene 1.07 km? (38%)

Holocene 1.73 km? (62%)

Holocene Ridges 17.6 km total length ; ~320 m average length




Knowledge Transfer

) Exumas_SEPM_GIS
)_Geotiffs

) Shroud_Hawkbill_QE_visualization

I Culture
) Layers
() DEM
) Combined
# ) Lavers
Offshore
# 1) Onshore
= 1) Images
) ASTER
= |2 Landsat
# ) 12-43_1984
) 12-43_1999
# (D) 12-44_1985
3 12-44_2000
" ] 13-43_1972
] 1) Layers
) ASTER
) Landsat
53 Quickbird
) Quickbird

g 1_Exumas_Landsat-ASTER-Quickbird_9-2

'ﬂn_}-hghtmrm -3-Guana_Flood-Ebb-SandFlats_Interp_9-2
&7)7_shroud_SandFlat_QE_Classification_9-2
@B_Hawksbl_Cav Pleistocene-Holocene_Interp_9-2
@B_Shwd_H-aM\'sbil_chmnel_d\arqe-detectiun_9-2
&) 10_spatial_analysis_Maps_9-2

Full-resolution satellite
imagery and maps in GIS
format (with ESRI ArcGIS 9.2
mxd and sdx project files),
GeoPDFs, and GoogleEarth
images are available as part of
a digital publication from
SEPM. The organization of the
digital files is shown to the
left.
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A GIS layer transferred out of the GIS and
displayed in GoogleEarth.

= Google Earth Pro
Fie EdMl View Tooks Add Help

() Interpretation
Exumas_Regional_Sand_Body_Depth

# 1) Hawkshill_Pleistocene-Holocene_Interp
) Layers

# 1) Regional_Highborne_Great_Guana_Interp
) Shroud_SandFlat_QE_Interp
) Shroud-Hawksbill_Change-Detection_Site

# ) Wax-Warderick_Sand_Body_Interp

™ Semch

FiyTo | Fird Busnesses
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[Cevesorn

W | grae

) Legends
() Linked_Resources
] 1) Maps

) Layers

# ) Navigation_Maps
) Topographic_Maps

= 1) Spatial_analysis

) Drainage
) Layers
) Raster_Maps
) Spreadsheets

o Exumas_Floed-Ebb-Deitas_SanuF lats_GeaPDF_fieader. pd - Adabe Reader

Exumas Location Map
Exumas_73-5m_Bathy_Topo_Conbined DEM_hs GIS1:

Higthaon nie-Gariana_IEM_E
Highbosne_Guans_Ebb._|

acing Beaches_G151
Highborme_Guana_Fleod_Deftas_Only_GIS1
Highborne _Guana_SandFlats_Only_GI51
Highboime_Gaans_Flood Delas_SandFlats_Separated

Exumas_Sand_Bodbes Footpr it _with_Interbor_Channe
17-43_18040603_Landsat321_colos? GIs.tl
Extimmas,_1-5im_Bathy_Topr_Consbined DEM_hs_GES1:
Eximas,_¥-5m_Fathy_Tope_Consbinad DEM_GES1.1i
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outside of GIS.

The GIS stack of geologic maps transferred out of
the GIS and into Adobe Reader using GeoPDF,
enabling image and map comparison, location,
measurement, and interpretation to be done




Summary Points

Exploration-Scale Insight

*Exumas show spatial variability of depositional facies and early diagenetic
overprint that create stratigraphic traps and res i

=A linear belt of mostly ooid sand
long, paralleling the platform

=37% of the sands are
have the best rese

*The largest fac
kilometers o
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Quantitative re
models:

=Shallowest sands co
=L arger deposits of “sha
=Larger sand bodies are more
*Flood tidal delta lobes represe
=52% of the shallowest sand bodies have and 8%
are larger than 100,000 m?2
*These largest deposits are highly sinuous and maintain connectivity
*Tidal channels, which may potentially isolate or compartmentalize reservoir
zones, average 2.9 km in length
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