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BOATING SAFETY: REVISITED

* Man missing after boating accident in
Taunton River (WPRI12.com 9 August, 2010)

e Four men did in a southern Idaho reservior
(CNN.com, 10 August, 2010)



GEOLOGISTS AND SOIL SCIENTISTS WORKING SIDE BY
SIDE: NOT SO CRAZY AFTER ALL!

J. Turenne



OUTLINE

What are benthic geologic habitats?

How do we map them
— What is side-scan sonar?
— Interpreting side-scan images
— Collecting ground truth data

Interpreting and naming Benthic
Geologic Habitats



BENTHIC GEOLOGIC HABITATS

e What is a habitat?

— A spatially recognizable area with physical,
chemical, and biological characteristics that are
distinctly different from surrounding areas.
(Valentine et al., 2005)

 Benthic Geologic Habitat

— A spatially recognizable area with geologic
characteristics that are distinctly different from
surrounding areas.



BENTHIC GEOLOGIC HABITATS

Geologic Characteristics = Facies

— Particle size, shape, sorting, color, composition
and biologic content

Extent determined with side scan sonar

Physical Characteristics from sediment
samples, underwater video, etc..

Interpreted into Depositional Environments /
Benthic Geologic Habitats



SO WHAT IS SIDE-SCAN SONAR?

A towed system, that
images the ocean
floor using acoustic
energy (sound)

Sound reflected from
the bottom back to
the towfish

Hard or rough
bottoms reflect more
energy










Anatomy of a Side Scan Sonar Record

Travel direction

‘Ships Track >

** All side-scan
data
Collected and
processed using
Chesapeake
Tech. Sonar Wiz
and Sonar Web
Software




INTERPRETING SIDE-SCAN SONAR DATA

Interpreted based on the texture and intensity of
the returning side-scan sonar signal
— Intensity

 How light/dark is the image
e Quasi relationship between grainsize and intensity

— Texture
 What is the pattern of the image
e “Geology” (bedforms, boulders etc.)
e “Biology” (Microalgae, SAV)



INTENSITY OF SIDE-SCAN SIGNAL

Low-energy basin organic silt

Trails from hydraulic dredge



BACKSCATTER 1} . ] Goff et al., 2000
VS,
GRAINSIZE

“As close as it gets” \
Best-fitting linear trend

for inner shelf samples

~°F. Careful and
214 . thorough
ground truth iIs
needed!!
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BoME EXAMPLES:OF-BIOLOGIC AND ANTHROPOGENIC IMAGES:
EELGRASS TRANSPLANT SITES

Different patterns reflect different years
plantings



Presenter
Presentation Notes
S/S/S Allows much more precision for STB to monitor and plant “on demand”



MACROALGAE
VS.
EELGRASS
Wickford Harbor, Rl




MACROALGAE
Wickford Harbor, RI
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SMOLOWITZ
FIGURE 3
(page 49)

A bottom
trawl.
Drawing

by Robin
Amaral.
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OTHER SOURCES OF IMAGERY

Aerial imagery serves two purposes:
— Base map to display data

— Additional data source for shallow dep.
environments

Digital orthophotographs
Low-angle oblique photos
Vertical aerial photos

* Know the date of the photos, and low-
tide is the best



Digital orthophotography — Green Hill Pond
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*Not always a perfect match
If the iImages are from previous years




Low-angle oblique photos
Bing.com “Birds eye images” — Quonnie Pond




COLLECTING GROUND-TRUTH

e A side-scan only mosaic is not a geologic map!
e Beware ‘Automated interpretations’

e Sources of ground-truth data
— Surface sediment grab samples
— Underwater video images
— Sediment cores
— SPI Imagery
— Direct (Diver) Observation



SURFACE GRAB SAMPLERS

“PETITE” PONAR GRAB: Orange Peel Grab:
(Mud and Sand) (Sand and Gravel)




Misquamia it

SURFACE GRAB SAMPLE - 4 - [N
MISQUAMICUT, RI: .« [




CLASSIFYING PARTICLE SIZE:
Modified Shepard, 1954

SEDIMENT
PARTICLE SIZE
(Modified Shepard, 1954)

& McMaster, 1960
Greenwich Bay - URI Geo
Pt Judith 2007 - URI Geo
Narrow River - URI Geo
USGS Database

% silt x 100
° Oakley and Boothroyd, 2010



CLASSIFYING PARTICLE SIZE: Shepard, 1954 vs. USDA “Agree to
disagree”
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UNDERWATER VIDEO IMAGERY

S oaVioNE
ENenViewd ; .
ANl ) T renne, Photos Underwater Laser Pointers




N 41 24, T2 157 @33

HOT1 30, 238 0

Low-energy basin silt
w/ burrows

N 91 29, 71643 339 dag
J‘]D?l 90, 21795 0 meh &

Low-energy basin silt w/ shells
Slipper shells, (Credula fornicata)

-~
Images collected by URI Geosciences
Oakley and Boothroyd, 2008



NLG1, 23] 67027,
1071 30) 83362

Eelgrass (Zostera marina) on a
Flood tidal delta, Pt. Judith Pond




CORE DATA

Use top layer to
ground-truth side-scan
facies  penetration limit o

500 kHz side-scan
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SEDIMENT PROFILE IMAGERY (SPI)
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BENTHIC GEOLOGIC HABITATS

* Place where the geologic processes (Water,
wind, ice, humans) work to transport and
deposit the sediment

.. * Based on a combination of geologic
| characteristics, wave action and tidal currents, |
bathymetry and biologic/anthropogenic

activities
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BENTHIC GEOLOGIC HABITATS

Some examples in estuaries and lagoons
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— Low-energy basins
— Channels

— Tidal deltas

— Tidal flats

— Etc. etc. etc.

“Benthic Geologic Habitats of Greenwich Bay and
Wickford Harbor, Narragansett Bay”

(Oakley, Alvarez and Boothroyd, 2010 in Prep)




WICKFORD
HARBOR

A Benthic Geologic Habitat Example

1. Collect and process
Side-scan sonar data

2. Delineate side-scan facies

3. Collect ground — truth data
- Surface sediment grabs
- Cores
- Underwater video

4. Interpret Benthic Geologic
Habitats
- Pinks: Gravel
Yellows: Sand
Blues: Channels
Greens: Macroalgae or SAV
Browns: Silt




EXPLANATION
ESTUARINE BAY FLO!

WICKFORD [ 0 T i o I
HARBOR '

ESTUARINE CHANNEL

BENTHIC GEOLOGIC HABITATS OF WICKFORD HARBOR, NARRAGANSETT BAY, RHODE ISLAND

by

Bryan Oakley, Jon D. Alvarez and Jon C. Boothroyd

2008

DRAFT: 18 APRIL 2008




WICKFORD
HARBOR

Some examples...

Lebsie — Low-energy basin psa ,,"‘_’F""‘za,-
silt w/ eelgrass ® oo W Lebsk
Dpsa — Depositional platform

sand sheet it “’( \ 4

Lebsio — Low-energy basin
organic silt

Fsa — Sand Flat

Teg — Gravel erosional
terrace




BENTHIC GEOLOGIC HABITATS
AND SAS

Mapping is based on different data sets
BGH’s

— Side-scan, video, grab samples

SAS

— Bathymetry, Soil Descriptions

Map units are typically similar in extent and
distribution



SUBAQUEOUS SOILS

BENTHIC GEOLOGIC HABITATS
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WICKFORD
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BENTHIC GEOLOGIC HABITATS
AND SAS

e Benefits to SAS mapping

— Resolution of the data interpreted from side-scan
sonar is much higher than SAS data

— Provides a check on the bathymetry driven
Interpretations

— Video and grab samples provide some
check/additional data on SAS interpretations and
presence absence of SAV



BENTHIC GEOLOGIC HABITATS and SAS
QUONNIE EXAMPLE:

 SAS mapping alone based on bathymetric data
points and soil descriptions

— In Quonnie: 70 sampled locations
— Bathymetric data line spacing >50 m

e Resolution of side-scan sonar
— 30 cm pixel size, near continuous coverage
— Minimum polygon size < 100 m



etry and SAS

. —
e i o
3 ol : ' _"i Pe
s 5 i .- ™
T ‘ T SR i
x o 5 ] £

as

Mapped by bathy alone
th'Ck § P|ShaqUa,,

b2

L




Slde Scan Sonar and SAS Resolutlon Resolutlon ResolutlonI

Side-scan sonar.revealed |t to be
“Lagoon bottom sand sheet”
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