
TECHNIQUE FOOTPRINT SIZE LIMITATIONS

Side scan sonar (410kHz)

Interferometric sonar (250kHz)

Single beam sonar

Sediment Pro�le Imagery

Underwater video

Grab samples

Swaths up to 200 m

Bathymetry swaths 8-10x water depth
Side scan swaths up to 200 m

0.5 - 1.3 m2

21.6 cm deep x 15.2 cm wide 

~1 m2 /sec

0.1 m2

Choppy seas

Choppy seas, shallow water

Small foot print, 
need interpolation

Small point sample image

Turbid water

Small point sample, 
intense processing

INTERPRETING MAP UNITS “Top-down” approach

Do clusters generated by SIDEVIEW  contain 
distinct grainsize, SAV, or epifauna clusters?

- Use acoustic sigatures to build map units

- Use ground-truth data to describe acoustic 
  classes

(1) Use cluster analysis to identify groups in both 
 acoustic and ground-truth data
 
 Quester Tangent SIDEVIEW software for side scan 
 sonar data - generates Q values (Principal Components)
 
 PRIMER for ground-truth data (grainsize, 
 presence/absence SAV, epifauna)

(2) Are the clusters created by each type of data similar?
 
 Use PRIMER to test for statistical signi�cance - 
 
 Analysis of Similarity (ANOSIM) test

“Bottom-up” approach

Do clusters generated by PRIMER analysis
contain distinct acoustic clusters?

- Use the groundtruth data to build map units

- Use acoustic characteristics to describe
   groundtruth classes

SIDEVIEW
visualization
of Q values

(Principal Components)
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Benthic habitat characterization of
Fire Island NS study areas

Classi�cation Table and Legend
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72°58'30"W72°59'0"W72°59'30"W73°0'0"W

40°43'0"N

40°42'0"N

40°42'30"N

medium unvegetated sand
with Ampelisca

coarse 
unvegetated sand

Zostera with Ruppia understory
on medium sand

Ruppia on
coarse sand

Zostera on
coarse sand

�ne unvegetated sand
with AmpeliscaVisual backscatter

interpretation

SIDEVIEW cluster groups 7
SPI cluster groups A D D C B B D C C C C B D D D

Ground-truth sites 1 3 9 15 4 5 10 12 13 14 11 8 2 6 7
Benthic Habitat- abiotic
Characterization:

�ne sand
med sand
coarse sand

Data analyses, quantitative:
% very �ne sand 15 0.5 0 2.3 0 0 0.8 24 31 1.1 3.4 0 0 0 0
Sorting poor mod well mod well mod well poor poor mod mod well well well well
Benthic Habitat- biotic
Characterization: 

Ruppia
Zostera
Ampelisca X X X X X X

Data analyses, quantitative:
aRPD depth (cm) 3.7 1.1 0.1 0.7 0.4 0.5 0.2 1.4 1.5 0.8 0.8 0.3 0.7 0.6 0.3

1 3 96

- Submerged aquatic vegetation 
and epifauna are potentially closely 
linked with acoustic signatures in
Great South Bay.

- Both “top-down” & “bottom-up” approaches 
yielded similar results reinforcing the 
relationship between SAV + epifauna and 
acoustics.

- Interferometric sonar is an e�cient 
tool for surveying waters < 2 m deep.

- Acoustics + SPI were the best 
combination of rapid mapping methods 
in August when turbid waters prevented 
the use of underwater video.

WHAT DID THIS MAPPING EXERCISE TELL US?

MAPPING & CLASSIFYING SHALLOW-WATER MARINE HABITATS at FIRE ISLAND NATIONAL SEASHORE, NEW YORK

Process, map, 
SIDEVIEW statistical 

classi�cation

Select groundtruth sites
(1 or more sites per acoustic signature)

Collect SPI images Collect grab samples Collect underwater video

Lithological &
biological 
analyses

Biogeochemical
interpretation

Percent cover vegetation, 
epifauna

Statistics
Characterize map units

Classify & map data
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Interferometric
bathymetry

0.3 m pixels

1 m pixels

Side scan & 
single beam 

surveys

Bathymetric survey

OBJECTIVES

(1) Assess the e�ectiveness of traditional habitat mapping 
 tools in very shallow water (< 2 m) environments.

(2) Develop a pilot habitat classi�cation scheme for Fire
 Island National Seashore subtidal habitats, guided by
 NOAA’s draft Coastal & Marine Ecological Classi�cation
 Standard.

Fire Island
Great South Bay

Long Island

NY

NJ

CT

Study
areas

Grain size

SAV + epifauna

Grain size AND
SAV + epifauna

SIDEVIEW classes

SINGLEBEAM classes

Top-down
ANOSIM R / p

Bottom-up
ANOSIM R / p
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There are statistically signi�cant
SAV + epifauna clusters
in the SIDEVIEW classes

There are statistically signi�cant
SIDEVIEW and Singlebeam clusters

in the SAV + epifauna classes

Variables
Number of

clusters SIDEVIEW
classes

-0.097 / NS

0.239 / 0.045

0.032 / NS

SINGLEBEAM
classes

-0.102 / NS

-0.045 / NS

-0.152 / NS

SIDEVIEW
Q values

0.231 / NS

0.135 / 0.04

0.109 / NS

SINGLEBEAM
Q values

0.09 / NS

0.151 / 0.04

-0.004 / NS

QTC SIDEVIEW
Q-values

(Principal Components)

Interferometric 
side scan
(high-res)

Edgetech
side scan
(low-res)


