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ShoreZone Coastal Habitat Mapping

Coastal & Ocean
Resources Inc.

Objective:

To produce an integrated, searchable inventory of geomorphic
and biological features of the coastal and nearshore zone,
which can be used as a tool for science, education,
management, and environmental hazard planning.

® 1980s - 90s

British Columbia
(Howes et al. 1994)

Washington State
(Berry et al. 2004)

® 2001 Alaska




ShoreZone Method
Standardized Coastal Mapping System

ShoreZone characterizes physical and biological attributes both
along-shore and across-shore components
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ShoreZone Method

Coastal Imagery

Mapping Is based on
video and still imagery:

- Low-altitude
- Oblique

- Spatially-referenced
- Collected during low tides



ShoreZone Method %
Digital Shoreline —

Navigation trackline and imagery
are used to segment digital
shoreline into along-shore units:

GPS flight trackline recorded at
1-second intervals:

.".“.;—170518

e
\)
LA

& 170419
L ]

_ D
PWS07 Shorezone L Si70a07
Mapping Priority 3
Region 02 Area 02

.
17060 ®, *N\ Tape PWS07_RC_09
% N Map PWS07_RC_09.10

170330

Perry Island




ShoreZone Method
Biophysical Mapping

Physical and biological features of across-shore zones are mapped with
respect to relative tidal position

Physical (geomorphic) attributes: Biotic communities (“biobands”):




ShoreZone Method
Unigque Biological Mapping - Biobands

Species assemblages having a characteristic color and across-shore elevation

Physical:

- Rock Cliff




ShoreZone Method
Unigue Biological Mapping - Biobands

Physical:
- Rock CIiff

Biological:
- multiple
biobands
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ShoreZone Protocols: available online

CORI Project: 08-01 August 2008

SHOREZONE X )?iaShoreZone
Coastal Habitat Mapping

——
ShoreZone Coastal Habitat Mapping
Protocol for the Gulf of Alaska
2008

Protocol for the Gulf of Alaska

Prepared by

Jodi N. Hamey, Ph.D.
Coastal & Ocean Resources Inc
Sidney, British Columbia

Mary Morris, M.Sc_, R.P Bio
Archipelago Marine Research Ltd
Victoria, British Celumbia

John R. Harper, Ph.D
Coastal & Ocean Resources Inc
Sidney, British Columbia
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ShoreZone Protocols: Shore Types

Shore Type: Rock (BC Classes 1-5)

Table A-2. Clasmflcatlon of shore types emplcyed in ShoreZone mappmg

Steep high cliff (Form “Cash”); fixed-wing aerial survey photo
e D ~ o 7 &Vl

ROCK &
SEDIMENT

(>30 m) platform ( lope) with gravel beach (BC Class 7).

shore Type: Glaciers (BC Class 35)
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ShoreZone Protocols: Habitat Class

Table A-9. Habitat Class definitions

Dominant
Structuring
Process

Substrate
o Coastal Type
Mobility yP
jiota in the immobil
Rock or i
Rock & Sediment en
or Sediment epibiota, indicating
bination of sediment mability
beach that is bare in the

curring on th
Wave Energy Partially Rock & Sediment

Mobile or Sediment

obil

Current-
Dominated
channel

ay y wave energy
Current-dominatec ed in distribution and are
rare habitats.

places in coastal Alaska \
Glacier the intertidal habitat. These Habitat
include a small percentage of the sho
Anthropogeni e
Impermeabie c
Anthropogeni Permeable man-made Habitats are inten
Permeable hore units classi

cont; ki e
Lagoon Lagoon basin

with wetlands and may includs

upper intertidal

loy
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Figure 5.9. Habitat Class: Semi-Protected, Mobile.
This Semi-Protected, Mobile beach in Hall Cove, Duke Island, is bare of attached biota.
(SE06_MM_09242.jpg)

Figure 5.10. Habitat Class: Estuary.

This is an example of an Estuary habitat class at the head of Traitors Cove. Dune Grass
(GRA), Sedges (SED) and Salt Marsh (PUC) biobands cover a large area in the
supratidal, while the delta fan has a sparse cover of Rockweed (FUC) and Barnacle
(BAR) bicbands. (SE06_MM_04099.jpg)




ShoreZone Protocols: Biobands

Table 5.1. Bioband definitions for aerial video interpretation: Southeast Alaska.

Zone

Bioband Name

Database
Label

Colour

Diagnostic Indicator
Species

Exposure *

Supratidal

Splash Zone

VER

Black or bare
rock

Encrusting black lichens

Width varies
with exposure

The Dune Grass (GRA), Sedges (SED), and Salt Marsh (PUC) Biobands

Zone Bﬁ;‘:::" D“L':::fe Colour Indicator Species

Physical Description Exposure | Associate Species

A Dune Grass GRA Pale blue-green Leymus mollis

Found in the upper intertidal zone, on dunes or beach
berms. This band is often the only band present on P-E
high-energy beaches.

Bright green,
yellow-green to
red-brown

Sedges Carex lynbyei

‘Appears in wetlands around lagoons and estuaries.
Usually associated with freshwater. This band can
exist as a wide flat pure stand or be intermingled witn
dune grass. Often the PUC band forms a fringe
below

Carex spp.

Dune Grass

GRA

Pale blue-
green

Leymus mollis

PoE

Sedges

SED

Bright green
to yellow-
green

Carex [yngbyel
Carex spp.

VP to SP

Salt Marsh

PUC

Light or bright
green

FPuccinellia sp.
Other salt-tolerant herbs
and grasses

VP 1o SE

Upper to Mid-Intertidal

Barmacle

BAR

Grey-white to
pale yellow

Balanus sp.
Semibalanus sp.

PioE

Rockweed

Golden-brown

Fucus sp.

P to SE

Green Algas

Green

Ulva sp.
Other small green algas

P E

Blue Mussel

Black or blue-
black

Mytilus trossulus

PioE

Califormia
Mussel

Grey-blue

California Mussel (A4,
califarmianus), goosensck
barnacles (Follicipes
polymerus)

SEf0E

Bleached Red
Algas

Olive, golden
or yellow-
brown

Bleached foliose or
filamentous red algaes
Palmaria sp.
Qdonthalia sp.

Light, bright, or
dark green, with
red-brown

Puccinellia sp
Plantago maritima
Glaux maritima

Salt Marsh

‘Appears around estuaries, marshes, and lagoons.
Usually associated with freshwater. Often fringing the
edges of GRA and SED bands. PUC can be sparse
Puccinellia and Plantago on coarse sediment or a

Carex sp

Potentilla anserine
Honckenya peploides
Salicornia virginica
Triglochin maritima

wetter, peaty meadow with assemblage of herbs and
sedges (including Potentila, Sperguiaria, Achiliea,
D and other associated species)

Marsh (PUC) can be seen in this Protected (P) Estuary in Shinaku Inlet, Prince
of Wales Island

A mixture of tall, blue-green Dune Grass (GRA), lush Sedges (SED) and Salt

A Protected (P) Estuary at the end of Frederick Cove, Prince of Wales Island,
displaying extensive Dune Grass (GRA) and Salt Marsh (PUC) biobands.

SE06_MM_19867 jpg

SE06_MM_12046 jpg

Bioarea SECR

Bioarea SECR

Lower Intertidal and Mearshore
Subtidal

Red Algae

Dark to bright
red or pink
(corallines)

Qdonthalia sp.
Neorhodomela sp.
Palmaria sp.

Other foliose red algae,
and other coralline algae

FPtoE

The Barnacle (BAR) Bioband

Bio-band
Name

Indicator
Species

Database

Zone Label

Colour

Physical Description Exposure Associate Species

Grey-white to
pale yellow

Balanus sp.

Barnacle BAR Semibalanus sp.

upper B

Endocladia muricata
Gloiopeltis furcata
Porphyra sp.

Fucus sp.

Visible on bedrock or large boulders.
Can form an extensive band in higher
exposures where algae have been
grazed away

P-E

Alaria

Dark brown

Alania sp.

SPioE

Soft Brown
Kelps

Yellow-brown,
olive brown or
brown.

Saccharina latissima
Cystoseira sp.

VP to SE

Dark Brown
Kelps

Dark
chocolate
brown

Stalked Laminaria sp.
Cymathere sp.
Other bladed kelps

SEfE

Surfgrass

Bright green

Fhyliospadix sp.

SPto SE

Eelgrass

Bright to dark
gresn

Zostera marina

VP to 5P

Subtidal

Urchin Barrens

Underwater
coralline white

Strongylocentratus
franciscanus

SPto 5E

Dragon Kelp

Golden-brown

Alaria fistulosa

SPto SE

Giant Kelp

Golden-brown

Macrocysfis integrifolia

P 1o SE

Bull Kelp

Dark brown

Nereocystis luetheana

SPioE

Located below the Verrucaria (VER), a continuous band of Barnacles (BAR) is
visible in the high intertidal range of this Semi-Exposed (SE) shoreline in the
Barrier Islan

A distinct band of creamy white Barnacles (BAR) extends across the Semi-
Protected (SP) shore of this islet south of St. Phillip Island
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ShoreZone Summary Reports

Coastal Habitat Mapp%m@gra’m

CORI Project: 2008-10 March 2009

Prince W:Il:am«‘Sound ShoreZone Coastal Habitat Mapping
Data Summary Report—-- - Data Summary Report
March 2009

Prince William Sound, Alaska
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ShoreZone Summary Reports
Shore Types

Table 2.1. Shore types by BC Class observed in Prince William Sound

Substrate Shore Shore #of % Cumulative
Type Units | Oceurrence | Oceurrence

(by length) (%, km) Valdez

Rock Reme, wide: 01% 9.4%

Riock Piatform, wide. 01% 527.8 km
Fock Ciff 8.3%
Rock Rame, masmon 1 09%
Rock Patform, namou 1 0.0%

"Rame with gravel keach, wide. 23% 44.6%
Pratformwith gravel beach, wide 23% 2,483.0 km
Clffwith gravel beach 9 79%

Rock &
Sediment

[ER Y (A T

[SST—— 49%
Paterivin vl s 01%
[P —— 5 45%
Pferisin 665 e vide 42%

Ciffwih graveiisand beach 1 1 93%

Rame with gavalsard beach 8.7%
Pationwith gravelcona zach 1 0.3%
Fame with sandl beach, 00%
Pitformwith sand eeach, wide. 00%
Ciff wah sand bzach 00%
'Rame with sand beah, narow 00%

Pitformwith sand keach, narrow 0.0%

Sediment Gl B i 1 14% BT%

Gravel each, rarow 09% 2,163.5km
Gravel fatorfan 00%
Sana & e fat v, Wik 21.0%
Sand & rave ech,rarow 10.7%
Sand 8 gravel st or fan, narow 06%
Sand beach 0.1%
Sandfat 18%
Matat 1 23%
Sanaveacn 0.0%

5% . R
Organics Crganic shorelines, marshes 2481 km [} J Su bStl'ate
Man-made [rr— 5 0.4% (28 km) 4 s < Rock (BC Class 1-5)
Marmae, impernes g E

Channel Crane 1 0.2% (11 km) ' ot 1] Rock and Gravel (BC Class 6-10)
Glacier/ice s 04% (28 km) > £ 17 - ’ Rock and Sand/Gravel (BC Class 11-15)
- Rock and Sand (BC Class 16-20)

W Rock (BC 1-3) ] ! / Gravel (BC Class 21-23)
Substrate Type O Rock+Sediment (BC 6-20) P 2 ;S 9/ Sand/Gravel (BC Class 24-26)
(Grouped BC Class) O Sediment (BC 21-30) L g 4 . y

B OrganiciEstuaries (5C 31) ) Sand/Mud (BC Class 27-30)
W Manmade (BC 32-23) Estuary (BC Class 31)

B Current-dominated channels (BT 34) «
N 2 40 ?
W Glacier (BC 35) O — — Ometers Other (BC Class 32-35)

Figure 2.2. Relative abundance of principal substrate types (BC Classes 1-35) in Prince
William Sound.




ShoreZone Summary Reports
Habitat Class

Table 3.9 Summary of habitat classes observed in Prince William Sound

Dominant i Habitat
Habitat CI.
Structuring abitat Llass Class Lmﬁ;h M;f° °Ifn
Process Exposure Category | Substrate Mobility Codes™ pping

Stable E_I 14 <1
Exposed Partially Mobile EP 125
Mobile E M 25 <1
Stable SE_| 46
Semi-Exposed Partially Mobile SE_P 245 i < i . \i}w

Wave energy Mobile SE M 2;2 K 1 3 . Tatitlek

Stable
Semi-Protected Partially Mobile 1933 o - N
81 i b

Mobile

Stable 171
Partially Mobile 1928

Mobile 106

w
o

(2]
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el
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I

Fluvial processes Estuary 504
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0
(9]

Current energy Current-Dominated
Glacial processes Glacier

Man-modified Anthropogenic
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w
Do
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TOTALS

w
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|

Lagoon™*
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*See Appendix A, Tables A-8 and A-9 for full definitions of Habitat Class rationale and codes. Note ¢
that the Very Exposed (VE) categories were not mapped in the study area g Habitat Class
“*Very Protected/ Partially Mobile was grouped with Protected because it accounted for <0.5% of the % ’ x

= - Exposed, Stable/Partially Mobile

shoreline.
Semi-Exposed, Stable/Partially Mobile

Semi-Protected. Stable/Partially Mobile
w— Protected, Stable/Partially Mobile

Very Protected, Stable/Partially Mobile

Mobile Substrate

Estuary

Current-Dominated

Glacier

Anthropogenic

O — e ilometers

W Exposed, Stable/Partially Mobile

Habitat Class
o 1% -

o 90 r
- b 2% DISemi-Exposed, Stable/Partially Mobile

OSemi-Protected, Stable/Partially

Mobile

W Protected, Stable/Partially Mobile

B Mobile Subslrate

DEstuary

W Glacier

%

Figure 3.21. Habitat Class: Glacier.
The tidewater edge of the Harriman Glacier, Harriman Fjord completely dominates the
shoreline at the head of fjord. Biota are absent and the intertidal is covered by calving
glacial ice (PWS07 ML _07544.ipg).

Figure 3.24. Summary of habitat classes in Prince William Sound. Note that the Very
Exposed (VE) categories were not mapped in the study area and that Very Protected/
Partially Mobile classes were grouped with Protected/ Partially Mobile because it accounted
for <0.5% of the mapping




ShoreZone Summary Reports

Biobands - Seagrasses

The occurrence of each bioband mapped in Prince William Sound I1s summarized in
Table 3.3 and Figure 3 .4.

Valdez
£ LN
Table 3.3. Bioband abundances mapped in Prince William Sound. 4 e S

Continuous Patchy
(km) % (km)
Dune Grass GRA 1,467 845
Sedges SED 241 163
Salt Marsh PUC 960 803
Barnacle BAR 3,445 1,393
Rockweed FUC 3,486 1,385
Green Algae ULV | 3,011 2R Wy B
Blue Mussel BMU 188 / S William
Bleached Red Algae HAL 437 Sound
Red Algae RED 1,534 1
Alaria ALA 452
Soft Brown Kelps SBR 2,437
Dark Brown Kelps CHB 161
Surfgrass SUR 163
Eelgrass Z03 1,635
Dragon Kelp ALF 5
Bull Kelp NER 74

Bioband Names Code

Tatitlek
* ~

Bioband Occurrence

W Continuous @ Patchy|

0 5 10 20 40
O — e <lometers

Bioband Code

% Mapped Shoreline

Figure 3.4. Occurrence of biobands mapped in Prince William Sound.




ShoreZone Summary Reports

Oil Residency Index

College Fjord

Table 2.3, Summary of Oil Residence Index for shore units mapped in Prince William
Sound. Percentage of shoreline length is based on total shoreline in study area (5,885 km).

Relative
Persistence

Qil
Residence
Index
(ORI

Estimated
temporal
persistence

Shoreline
Length
(km)

Shoreline
Length
(%)

Shaort

Days to weeks

41.0

1%

Weeks to months

4%
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Weeks to months

Months to years

Months to years

40
 Kilometers

Valdez

s
¥ {
[ o
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Ly
Tatitlek

. 3
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x‘z‘ (/}. 2 e
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ShoreZone Summary Reports

Shoreline Modifications

S S5

e ol

Prince
William
Sound

Valdez Oil Terminal

Primary Shoreline
Modifications
Boat Ramp
Concrete Bulkhead
Landfill
7 f £ Cordova — RipRap
und. ° Sheet Pile
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ShoreZone: Shore Stations and Verification

Verification Surveys

Shore Station
Surveys
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Alaska ShoreZone Project

® Partners
® Progress
® Applications

®* Web Products

“To make
physically and intellectually
accessible ”



Alaska ShoreZone Partners (2001-08)

NOAA Fisheries

Alaska Dept. of Natural Resources
The Nature Conservancy

Regional Citizens Advisory Council

Exxon Valdez Oil Spill Trustee Council

U.S. Fish and Wildlife Service
Alaska Dept. of Fish & Game
University of Alaska Fairbanks
US Forest Service

National Park Service



Alaska ShoreZone Progress (2008)

Completed (30,353 km)
Imaged: not mapped vet (14,562 km)
subtotal: (44,915 km)

Estimated shoreline left (32,200 km) \

0 125 250 500 750 1,000
B I kM

Map date: 08 December 2008




Extent of ShoreZone Imagery

% Shore/one

84 915 km

Alaska

British
Columbia

North Pacific




X2 Applications:

Resource Management

PACIFIC HERRING: litigation

Lynn Canal Herring population placed on
the Endangered Species List?

Berners
Bay

Historical
"\ Herring Spawn

‘elgrass Surfgrass
NS

Alaria (intertidal) - 30.4 km Seagrasses S

Understory Kelps - 12.6 km 4 [ Eelgrass - 5.0 km
Kilometers

- e—
Canopy Kelps - 4.3 km L Surfgrass - 0 km

Study Area Total Shoreline 89.3 Study Area Total Shoreline 89.3 km

ShoreZone ShoreZone



X2 Applications:

Resource Management

Potential Spawning Habitat

Valdez
L 1N

>
B

¢
Whittier ¥ o Na® > ¢ 734
A ] T ¢ H i > #
» % / Pr,’",ce s ¢ .Cordova
William v
Sound

Lo

(K 4
v
-t

- High Potential
(sand and gravel flats/beaches with
continuous eelgrass and soft browns)
536 km

Moderate Potential
(sand and gravel flats/beaches with
4 continuous eelgrass or soft browns)
Kilometers 836 km




X2 Applications:  Resource Management

Southeastern Alaska
Eelgrass Monitoring Program

-" o Pat Harris — NOAA Fisheries

S % & '*‘Juneau
L 2@ NG

Canada

Alaska

Russia

Bering Sea

Gulf of Alaska




&4 Applications: Invasive Species

Habitat Suitability Modeling

High risk areas for migration into
SEAK waters

= European Green Crab,
R ~ Carcinus maenas

Green Crab Index

e : "
Salt Marsh Cordgrass, Spartina

Jodi Harney - Coastal and Ocean Resources Inc.
Linda Shaw - Habitat Conservation Division, Juneau AK



Applications: First Responders

Grounding of the ferry Lituya
Metlakatla Jan. 30, 2009

ShoreZone
web photo

=[o e [°o8
iz e | s freen

-

“.... ShoreZone provided valuable
information prior to any response
assets could arrive on scene. It was
extremely helpful and we'll use it again
next time.”

LT Chris Williammee, USGC
Incident Management Sector Juneau




Applications: Coastal Archaeology

Clam Gardens

Intertidal rock wall
Sitka Sound



Alaska ShoreZone Web Products

www.alaskafisheries.noaa.gov/maps/szintro

. . NATIONAL MARINE FISHERIES SERVICE
NOAA Fisheries ALASKA REGIONAL OFFICE

* A collaboration between SZ
partners and NOAA
Fisheries AK Regional

Office ot
(Steve Lewis - data manager) S

Jobs

Administration

* Website is constantly being sk ol Ofce
updated

number of other agencies and
organizations as listed b

| Infe S

(907) 586-7249

Text Size:

* New features are being _
a_d d e d - FLY THE COASTLINE : FLIGHT LOGS AND REPORTS

Alaska Shorezone Southeast Alaska (SE)

Flight Log

* Terabytes of information
~ 3 million images

ShoreZone Related Databases Prince William Sound (PWS)



Interactive Geospatial Database Online
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Upgrade for ShoreZone: ArcGIS server 9.3
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www.alaskafisheries.noaa.gov/habitat/fishatlas
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Common name: Saffron cod
Scientific name: Eleginus gracili
cods - Gadidae

Nearshore Fish Atlas of Alaska

e Services
Protected Species NEARSHORE FISH PHOTOS

Habitat Conservation
The following is a partial list of species captured, mostly by beach seining. A few species (e.g.,
c halibut, yelloweye rockfish), were capture. igging; j tch data will be included in a
News later update of t vebsite. The photo catalog will be updated as more fish photos become
available. More information about the species may be accessed through the Fi

Regulations

cods - Gadidae ronquils - Bathymasteridae

» Arctic cod (Bor
Alaska Regional Office
alaskafisheries.noaa.gov
PO Box 21668 » Saffron cod (
Juneau, Alaska 99802-1668
Contact Informatiol

» Pacific cod (Gadus mac

Related Websites

from below

» Cutthroat trout (O:
» Dolly Varden

s sardinella)

voung-of-the-year (75 mm)

gunnels - Pholidae



Nearshore Fish Altas Online

Chichagof Island

AR ECNCHCNDEY

<

ShoreZone

-
v
v
i
v

Crab Sa?

L0]:

1056w

Flightline, Still Photos, ShoreZone Units
Flightline, mapped Flightline, not mapped vet B Still Photos + ShoreZone Unit Boundaries
Fish Atlas Locales and Sites

Locales
# Bedrock sites & Eelgrass sites @ Kelp sites O Sand-Gravel sites

Habitat Class &

Biological Wave Exposure =
0Oil Residency Index =]
SplashZone =]

Salt marsh vegetation =]
Upper intertidal biohands 2]
Lower intertidal biobands &
Seagrasses =]

Patchy Continuous

" " Surfgrass =]

Fish Atlas

Tenakee Springs, southeastern Alaska
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Sublocale

Crab Bay
Crab Bay

Latitude | Longitude

57.7387

Habitat
Eelgrass
Kelp

Bedrock
Bedrock
Bedrock
Bedrock
Bedrock
Eelgrass

Eelgrass

b e

Atlas Home

Search Database

St James Bay

St John Baptist Bay
Steamer Bay
Sylburn Harbor
Tenakee Inlet
Tenakee Spring

Habitat key
® Bedrock
& Eelgrass
@® Kelp
& Sand-Gravel

# Species | Catch | Site * Download table

19 815
7 52
8 809
1 1




Alaska ShoreZone Website — next steps

® Server upgrade “Stimulus and Response”
(ArcGIS 9.3)

® Add server nodes

(Fairbanks -GINA)
(ADNR — Alaska Mapper)

® Video Tutorials

® Offline products

® Google Earth?

® Apply for funding



Alaska ShoreZone: Challenges

“Be Aware!”

® Management of
continental-scale
dataset (QA/QC)

® Users —
communication
& training

¢ Balancing multi-agency needs

® Transferring funds & long term funding sources



Future Plans for ShoreZone Lfﬁfi

“Wendell...I’m not content.”

® Complete Alaska
(Imagery & mapping)

® Add datasets & tools

(ground stations, first responders)

* WA,BC AK ShoreZone?

(International borders)

N

G. Larson — Far Side



Thank You




