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What do we mean with Benthos? o

Plankton W #(}o 5 %23 = ——
The community of organisms that live on, in,
or near the bottom (of a sea, lake...)
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Studying species distribution and Habitat use



Studying species distribution and Habitat use

Physical characteristics Biological characteristics
(e.g., bottom type) (e.g., vegetation)

Density / Movement
Species of interest

Environmental characteristics
(e.g., Temperature)




Studying species distribution and Habitat use

Physical characteristics Biological characteristics
(e.g., bottom type) NG L (e.g., vegetation)

A spatial issue
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Movement capabilities
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Studying species distribution and Habitat use: Scale matters

Habitat Map detail / resolution

10 m 100 m 1 km 100 km
Scale of movement / of maps
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Studying species distribution and Habitat use: Scale matters

Habitat Map detail / resolution

? MAP AVAILABILITY ?




Availability of maps at relevant Scales

_ Lobster tracks
Medium Scale

Available Habitat Type:
In vs Out
the farm

Lavoie et al. 2022 (@ IML)



Availability of maps at relevant Scales

] Lobster tracks
Medium Scale

Desired habitat characteristic : N~
- Sea floor (e.g., Depth, Slope, =N
Substrate Classification, ...)

0 0.5 1 Km
| T T N N T T

Lavoie et al. 2022 (@ IML)



Green sea urchin’s habitat use in
heterogeneous habitats

Small Scale




Spatial point
patterns
analysis

Distribution as
proxy for
movement
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Spatial point
patterns
analysis

Distribution as
proxy for
movement




Acoustic
Telemetry

Movement
tracks related to
landscape




Underwater photomosaics




Data rich imagery

Green sea urchin




Data rich imagery
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Macroalgae




Data rich imagery

Distances




Data rich imagery

Other spatial metrics (e.g., buffers)

20 X100 m




Example : Number of rock patches within buffer of

0.5m

2.0m

20 30 40

10



Predictor variables
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Sand dollars Dead shells
density (biotic) density (abiotic)




Features in a mosaic converted in rasters of variables (densities; % covers)

Green sea urchin points = density per pixel




Benthic invertebrates habitat use ... Acoustic telemetry

Combine acoustic telemetry with habitat mapping

from photomosaicing
Underwater photos

Mosaic

Digital Elevation
Model ..

Structural complexity
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Data Extraction




Species

Substrate

Sampling =
area .



DATA EXTRACTION Manual in a GIS environment

=) BS_data_estracton - QGIS
Frogerte  Modifica  Wisualizza  Layer [mpostazioni  Plugine  Vetlore Raster Dalsbese  Web  Profesaing  Guida

EEBRR P, HPPRALARENR[0e K- - LERRSE- -
REV.LM 2/ BRR- KT 2000 “4HIEBRYR 4D~ B 4EW |2
L ST ~:~ .;:; E- PPPrerr. . gawmy i [~ G )y« Ol - e )
Laye ¥ .
q’--"!l.f’;."'ilr"-:-

[#] ® eboi_planned_waypaints waypots
v |+ .I_ﬂ graepl

[

@ sand_dallar_IPG
® ETSS06-buoy_5-20180713-green_urch [1189]
© ETSS06 buoy_S- 20180713 0TI

EISS06- oy _5- 201807 12-macroaljae
v || E1scoe-busy_S-20180712-subctrats [504]
17
groups
S E1S501-buoy_GAB-20180714-D40-k-wh_utm19N
S EIS501-buoy_S-20180714-D40-k-wh_stm198
7 ¥ E15501-buoy_3-20180714-D40-ke-wh_ulm19
7 I E15503-buoy_8-20180704-D40-kc-wh_utm 198
' [ E15503 buoy_6-20180704-040- k- wh-utm19n
n.-"' 'M-I-IIIID‘.I' Eiﬂlﬂmmkﬂh ubm 15N

v [v]

1 [&] <] = ] K181 & 51 3] ] O]

' EIS506-buay _5-20180712-040-kc-wh_wtm1ss

[&] ]

" ' E15509-bouy 8-20180712-040-kc-wh_wtm1se

= ¥ piss10-buoy_8-20180706-D40-lc-wh_utm19N
= ¥ Eiss11-buoy_1-20180718-040-kc-wh-stm156
= ¥ Eins11-buoy_5-20180718-D40-lc-wh-utm190




Polygons

e Substrate & Seaweeds

e Position, size & shape




Points

 Animal species

Only position




Points Polygons

Animals are not points!



Polygon => Shape => Behavior (e.g., feeding), Size,...




Moving towards computer vision & Machine Learning

Pixel Classification ArcMap - PCl Geomatica — Ecognition
supervised - Maximum likelihood
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Collaboration with CIDCO
Machine Learning model to
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Moving towards computer vision & Machine Learning

C ML model for substrate )—» Substrate

Sampling
area

A desired approach that
preserve overlay of layers

Real world



Moving towards computer vision & Machine Learning

A desired approach that
preserve overlay of layers




CV/ML to combine 2D and 3D ?




Characterization of the sea floor NEEDS for benthic ecology

* Scale and Map availability

e Substrate type @ medium scale
? Multibeam Classification

-

* Small scale: Image data extraction
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Gendreau Yanick

: Yanick.Gendreau@dfo-mpo.gc.ca

Contact us! oF coveeitnos

filippo.ferrario@dfo-mpo.gc.ca

filippo.f3rrario@gmail.com
Small and Medium scale Sea Floor Characterization needed

Christopher W. McKindsey

Chris.Mckindsey@dfo-mpo.gc.ca
Institute Maurice Lamontagne
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