What’sin a Habitat?:
Arewe mapping theright things?

Hurbert Vos, 1898
Greene, H. Gary, Bizzarro, J.J. and Vallier, T. Study of Hawaiian Fish

Top-Down
(Biology)

versus

Bottom-Up
(Geology)

Either/Or?




Depends Upon What's There
&

Technology

A Biologist

Let’s Look At What's There First
(Experience & Case Studies)

Shallow Water:

Photic Zone
Encrusting Flora& Fauna

Primarily consists of Biological Substrate

Dark
Variable Epifauna & Infauna

Primarily Consists of Geological Substrate




A
Geologist




Shallow Water Technology — (0-30 m):

In situ Observations (small areas)

SCUBA
Second, Let’s Look at Submersible

Technology

ROV
Camera Sled
Drop Cameras/Samplers

Remote Sensing (larger areas)

LIDAR

Hyperspectral Data

Digital Photography

Satellite Imagery (false color)
Multibeam Bathymetry/Backscatter
Side-Scan Sonar

Laser Line-scan

Delta Submersible




Deep Water Technology — (30-~5,000 m) Multibeam Bathymetr

In situ Observations (small areas):
Submersible
ROV
Camera Sleds
Drop Cameras/Samplers

Remote Sensing (large areas):
Multibeam Bathymetry/Backscatter
Side-Scan Sonar
Seismic-reflection Profiles

http://www.kongsberg-simrad.com/ks/web/NOK BG0239. http://www.divediscover.whoi.edu/images/sonar_
nsf/obj/multibeam.j pg/$File/multibeam.jpg seabeam_x.gif

What Are The Critical Elements
Of A Marine Benthic Habitat?

Depth (Temp. - Photic/Non-Photic -
Physiography)

Substrate refuge, foraging, reproduction/nesting

Morphology (i.e., canyon, rocky bank, reef)
Slope (Relief/Complexity/Rugosity)

Currents nutrients, distribution/disturbance
After Mosher

and Johnson, Biol Bio- ner
vy ology 0-Geo Synergy




Do We Need A Standard Classification
Scheme?

Not necessarily —
Need only if comparative work is anticipated

Habitat Types

[Cdssu Unconsolidated sediment
[dssizu Landslide

[ ssq_in Unconsolidated gully wall

[ ss(s?)_uta sand?

[ ss(s?g_u1A sand? (gully fill)

[ ss(s.g?w_siuiB  sand and gravel?

[ ss(s.g?2)0?_blu  Outwash?

[ ss(s.g.m?)_biu  Sand, gravel, and mud?

[ smt_cmm Sediment-covered terrace

[ smm/p_hmic Sediment-covered pinnacle bedrock
[ smerr_cu1a Flat, sediment-covered bedrock
[ sma_cru1s Sediment-covered deformed bedrock
[ shs_nizp Scoured bedrock scarp (cliff)

I shp_10 Pinnacles

[ shi_isip Glaciated fractured bedrock

[ shd_nhie Hummocky deformed bedrock
[ shd_tisip Scoured fractured bedrock

[ shd_cific Fractured/faulted deformed bedrock
I shd_cidic Differentially eroded sedimentary bedrock

If So, What Kind of Scheme is Needed?
Hierarchical - Constrained

Nested - Flexible

Combination of Both - Probably Preferable

Critical to be user friendly, intuitive, and
adaptable



Scheme Should be Keyed to a GIS Retrieval
System

Queriable for all habitat components
Allows for: Simplifying the complex
Combining elements

Rapid updating with new data

Flexible enough to modify when true habitats
become known

Attribute Code — Level of Detail

Simple: Ss, or Shc,

Moderate: Sh(b)py,

Complex: Sh(b)p,,* (b/c/p)[s/c/a) 2B

System
Subsystem
Class (based on seafloor morphology)

Subclass (based on substratum
textures)

Subclass (based on slope)

Modifiers
For seafloor morphology
For seafloor deposition
For seafloor texture
For physical processes
For chemical processes
For biological processes




How To Map Benthic Habitats?
(Fish as an Example)

We often hear:
“We should map habitats as fishes see it”

“We should view the habitat through a fish’s

eye

How many of us can do this?

The identification of a set of conditions where
fish hang out is generally what is done in habitat

mapping




Potential Habitats

Versus

Actual (true) Habitats

Groundtruthing the
I nter pretations Geology = Habitat

Bedrock outcrop?

Sand waves?




Seafloor Complexity

RUGOSITY = / Planar area

*Quantitative

*Standar dized
method
(reproducible)

San Juan Channel

Seafl oor
Complexity Index

Complexity Legend
San Juan Channel
Values based on 2 m grid




3D Per spective View of Volcanic Cone




Image courtesy of Alaska Fish & Game

M ultibeam sonar image of the Edgecumbe Pinnacles
Marine Reserve

Produced by the R/V Rainer.
Dark blueisdeepest (220 m), red
isshallowest (40 m). Inset is
vertically exagger ated image

(10X).



Habitat M apping Example: Santa
Cruz, California

Santa Cruz

Example Location

n

Monterey

Time Series Habitat Characterization

“Ephemeral Habitats’

Sediment shift example

Benthic Habitat Classification
I:l Ssf_blu
(flat sand)

sh(b)/e_f
I:l (exposed rock outcrop)

Pre-Experiment rock outcrop Post-Experiment rock outcrop
at the same geogr aphic location




Sediment shift example Sediment Shifts map (~30 days between surveys)

Sediment Shifts
- Erosion
l:l Deposition

D No habitat change

(exposed outcr ops)

D No habitat change
(flat sand)

D No habitat change
(sediment covered)

Sediment Shifts

No habitat change
(rock outcrop)

No habitat change
(flat sand)

Large submarine dunefiedin
western Boundary Pass

Before Multibeam




Dynamic bedforms

-4.581- - 3.257
-3.257--1.932
-1.932 - - 1.269
0.055-0.718
0.718 -2.705
2.705-4.692
valuesin meters

2001

EEOCOEN

2003

Boundary Pass region, Canad&’

Strait of Juan de Fuca sand waves

After Mosher and Johnson, 2000

The Collision Zone
Where Bottom-Up Meets Top-Down
Nearshore/Coastal Environment

Where varying technology and
disciplines meet

Rapidly approaching time for
reconciliation

Can It Be Done?




San Juan Idands MPAs

San Juan Islands Marine Preserve Area
Voluntary No-Take Bottomfish Recovery
e

In Addition:

~83 islands are part of the San Juan Islands National
Wildlife Refuge

Validating
Computerized
| dentification of
Potential Rockfish
Habitat

= Potential adult and juvenile rockfish habitat

O = Rockfish identified from ROV video
= ROV transect

Transboundary
Marine Benthic
Habitat Map

Habitat Code

50m Contour Interval

M ethodology

Habitat
Extensions

N—
B

—

| ow
Inter mediate

Mod. High to High
Il Extremely High




Potential habitat
map of central San
Francisco Bay based
on USGS multibeam
bathymetry and
backscatter images.

Conclusions

Technology drives deep-water benthic habitat mapping
(Bottom-Up)

In situ observations and case histories drives
nearshore and coastal shallow water benthic habitat
mapping (Top-Down) — Technology catching up

We are rapidly approaching the “collision zone” where
Bottom-Up meets Top-Down

A standard classification scheme is desirable, but not
necessary unless universal comparative studies are
needed

Conclusions (cont.)

Advisable to have a classification scheme keyed to a
retrievable GIS system so data can be easily simplified,
combined, and added

In cases where we know what attracts flora or fauna, or an
assemblage of organisms, to a particular habitat, we can map
“true habitat”

Where we lack good biological information, we can only map
“potential habitats”

Therefore, “ Potential Habitat Maps” is proposed as the
product we now construct.




MBARI Santa Barbara potential habitat map draped over

Slope-shaded bathymetry EEY Unconsolidated Sediment (Shelf)
IEIX Tar Flow
Carbonate Mound (Shelf)
BESM Fault Scarp
IET Bedrock Exposure (Shelf)
Unconsolidated Sediment (Flank)
Soft Canyon Wall (Flank)
Canyon Floor (Flank)
Braded Channel (Flank)
Terrace Deposit in Canyon (Flank)
Gully (Flank)
BTN Potholes (Flank)
Landdlide (Flank)
Landslide Scarp (Flank)
=X Scour Depression (Flank)
Terrace Deposit (Flank)
Fan (Flank)
Terrace Slope (Flank)
Hard Canyon Wall (Flank)
Bedrock Exposure (Flank)
Carbonate Mound (Flank)
Terrace Scarp (Flank)
I Unconsolidated Sediment (Ridge)
=T Gully (Ridge)
Landslide (Ridge)
Pockmark (Ridge)
Carbonate Mound (Ridge)
Unconsolidated Sediment (Basin)
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