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1 INTRODUCTION

ShoreZone is an imaging and habitat classification system for the coastal nearshore margin
including the shallow subtidal, intertidal shoreline and supratidal frifigpeobjective of
ShoreZone is to produce a georeferenced, searchable ioxenf the physical and biological
attributes of coastal habitats. ShoreZone imagery and habitat mapping attributes can provide a
useful baseline from which to study change over time, while the attributes mapped (such as
shoreline sediments, predicted eésidence and biotic communities) provide an important
resource for scientistsnanagersand responders. The ShoreZone mapping system provides a
decision support tool with many potential uses including community planning, scientific
research, conservatioplanning, research and fisheries management, emergency planning and
response, search and rescue, education, and species and habitat modedlidgte, ShoreZone
data is available for ~122,000 km of coastline in the Pacific Northwest, including Oregon,
Washington State, British Columbia, and Ala@kgure 1)

In British Columbia, coastal resource inventory data was bmillgctedA y G KS €1 4GS mdpTn
programs collecting oblique aerial imagery of the shoreline specifically for geomorphological
characterization began soon after (Owens, E.H. 1983), starting with the Strait of Georgia (Salish
Sea) and southern Vancouver Island. It was recognized that biological features were a
fundamental component of coastal habitats, prompting the addition of a bistdo overflight

survey teams in 1991. Video imagery was augmented with continuous, simultaneous
commentary by both the geologist and the biologist. As well, the biologist instituted the process
of acquiring oblique 35mm slide film still image photodrapf the shoreline. Interpretation of

the imagery and narration was conducted by geomorphologists and biologists with extensive
experience and knowledge of coastal environments. At first, aircraft flightlines were a
combination of visually estimated posihs recorded on paper topographic maps or

hydrographic charts, and datagging files recorded by instrumentation using the LORAN
groundbased navigational aid system. Initially, resource data was recorded ircbpyd

tabular form, linked to paper mapsharts and vertical air photographs.

As the sophistication of personal computers and applications software increased, the use of
electronic database, spreadsheet, word processing, and GIS, was readily adopted, leading to
improved dataset production, aessibility, and visual presentation. In 1994, the provincial
Coastal Task Force, under the Resources Inventory Committee, formalized the physical
shoreline mapping system begun in 1979, developing a standardized methodology for both the
imagery collectionand the subsequent interpretation, geomorphological classification, and

data management including spatial frameworks (Hovetsl.1994). This was quickly followed

in 1995 by the development of a biological shoreline mapping system, designed to integrate
with the physical mapping system (Searing and Frith, 1995). This combined system of coastal
habitat classification and mapping beca known as ShoreZone. Surveying and mapping
programs continued to add imagery and classification data, completing the initial imaging of the
entire coastline of British Columbia in 2000.-iRaging and ShoreZone mapping of some

British Columbia shorel@s using the 1994995 protocols was conducted 20@907, resulting

in updated datasetfor those areas.
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Technological advances (including digital imaging, satellite navigational positioning, electronic
data management, and spatial framework GIS platfgrn@dong with ShoreZonemapping
initiatives in Washington State, Alaska, and Oregon, led to modifications of methodologies.
Updated protocols had additional and expanded attribute lexicons that afforded enhanced
coastal habitat characterizations (Berry 020 Howes, 2001; Harper and Morris, 2004; Harney et
al. 2008; Harper and Morris 2014). The most recent and currently used ShoreZone protocol (Cook
et al., 2017) introduced additional shoreline characterization parameters: video imagery
processing for orthghotos to better estimateshoreline feature widths, revised species
assemblage (Bioband) classification, estimation of wave endiggipation in the intertidal,
expanded shoreline flooding and stability indices and a new comprehensive coastal vultyerabili
index for sea level rise effects.

Coinciding with the compilation of an updated protocol in 2014, surveys in British Columbia
began to reimage shorelines in the vicinity of Prince Rupert. Some portions of that imagery were
mapped under the 2014 protol. Remaining imagery, and additional surveys around Prince
Rupert and other areas of the province from 2015 to pres&dre mapped using the 2017
protocol.

This data summary report provides information of geomorphological and biological features for
the shoreline of British Columhiavhichtotals 37,083 kilometergFigure 2)The habitat
inventory consists 089,552 alongshore segmentgunits), averaging 41% in length, as
mapped using the best available digital shoreéhe time The British Columbia coaside
dataset summary presented here comprises many volumes of imagery and coastal habitat
mapping data compiled over 4 decad@9732022), that used several iterations of mapping
protocols. Newer datasets (pe2014) have more complex spatial and relational database
structures, with modified and expanded lexicons. Where possible, earlier datasets were
upgraded to current protocd017) specifications, and more recent datasets were retrofitted
where necessary to be compatible with and comparable to earlier2p@¥) data, facilitating
analysis and a cohesive presentation of the datar the entire coast

This report first exames two regions where coastal-nmaging and mapping projects

produced updated datasets: the North Coast near Prince Rupert, and specific areas of the Salish
Sealt presents a thorough analysis of selected attribute data for the multiple mapping overlays
within each of these areas, along with an exploration of differences revealed through the
analysis. Following this, the report provides a historical perspective of ShoreZone in British
Columbia, with an overview of the coastal habitat mapping systemtarey attribute

hierarchy as well as summaries of specific physical and biological attributes pertaining to the
characterization of the British Columbia shoreline.

The final section covers advances in the presentation of spatial data (GIS) that nosv allow

improved, explicit, and detailed display of areal extents (polygons) for ShoreZone physical and
biological attributes, with selected examples.
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Figure2. Extent ofBritish Columbia ShoreZone mapping covered in this report and how many times
each area has been imaged and mapped
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2 IMACGERY

2.1 Introduction

ShoreZone gathers information on the biology and geology of coastal areas and makes

maps of important characteristics. These maps describe coastal habitats and are used in

many ways, including oil spill preparedness and respareastal science and planning,

aSINOK yR NXaoOdzSs FyR O2Fadlt GNRL LX FyyAy:=
and videos to appreciate the beauty and diversity of the coast.

The mapping is done using video and still photos taken from the air, usually from a
helicopter flying at low altitude. Coastal geologists and biologists onboard the helicopter
describe the terrain and vegetation they see. Together the images and narregiprihe
ShoreZone mappers classify and map the coast. ShoreZone mapping has been completed
for over 90% of Alaska and all of Oregon, WashingiodBritish Columbialn British

Columbia, ShoreZone has a repository of nehatfy,000 photosand400 hoursof video.

2.2 Examples of Imagery

All photographic and ideo imagerycollected byShoreZonean be founchere: Interactive
ShoreZone MapsShoreZone

The followingare examples of imagery collected with ShoreZtmshow current resolution of
photographyand the biological and physical features that can be seé¢meim (Figures3-9).
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Figure4. Dundas Island, photo bc19 _dd_00124.
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Figure5. Dundas Island, photo bc19_dd_00216.

Figure6. Sunshine Cast, photo bc20_sc_09661.
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Figure7. Bamfield area, photo bc21_bf_0201.

Figure8. Nootka Sound area, bc21_nk 00268.
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Nootka Soun aredc21 nk _00797.
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3 NORTH COAST OF BRITISH COLUMBIA

3.1 Introduction

Except fothe area immediately around the Port of Prince Rupert, the North Coast was
2NRAIAYEFf €@ YILLSR Ay ShokeBond imagiSy suveysre Oghin S NI & H
conducted around the north coast of British Columbia in June 2014, June 2015, August

2018, and July 20191ad aerial video and digital still images of the coast during minus tides
(zerometer tide levels and loweryere acquired The imagery and associated audio

commentary were used to map the physical and biological attributes of the shoréiver

the latter surveys (2014, 2015, 2018, 201Bg ShoreZone protocol was updated.

Approximately three quarters of the shoreline was mapped according the most recent

ShoreZone coastal habitat mapping protocol (Ceb&l, 2017) and a quarter was mapped

according the to 2014 ShoreZone protocol (Harper eRéll4).

3.2 Coastal Class

The Coastal Class is used to define alsmgye coastal units based on the dominant

process, geomorphieatures,and other attributes such as substraige, acrossshore

width, and slopeCook etal., 2017 after Howes et gl1994). The principal charaistics of
each alonegshore unit are used to assign one of 39 overall unit classificati@i$ave been
grouped intovarioussubstrate typesThe description for each Coastal Class category in the
survey area is given in TaldleRock and sediment shorelines (41.1%) were prominent along
with Rock shorelines (27.4%) and Sediment shorelines (26.2%) in the North Coast of BC
survey area. Ripariann#hropogenic, Lagoon, and Current shorelines all comprised the rest
of the coast (Figure&0-19).
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Tablel. Summary of Coastal Classes for the North Coast of British Columbia.

Substrate Shore Type Sﬂmtc’f 4 of % Cumulative
Type — Length| Units Occurrence| Occurrence
No. Description (km) (by length) | (%, km)
1 | Rock Ramp, wide 29 161 1
Rock 2 | Rock Plgtform, wide 23 125 1 27%
3 | Rock Cliff 917 | 3,736 22 1,127 km
4 | Rock Ramp, narrow 159 1,036 4
5 | Rock Platformparrow 1 3 <1
6 | Ramp w aravel beach, 65 321 2
7 | Platform w gravel beach, 26 107 1
8 | Cliff with gravel beach 293 1,542 7
9 | Ramp with gravel beach 210 1,242 5
10 | Platform with gravel beach 1 4 <1
11 | Ramp w gravel & sand 366 1,647 9
Rock & | 12 | Platform with G&S beach, | 349 1,020 9 41%
Sediment | 13 | Cliff with gravel/sand beac| 91 614 2 1,695 km
14 | Ramp with gravel/sand 241 1,570 6
15 | Platform with gravel/sand 1 5 <1
16 | Ramp wsand beach, wide 27 96 1
17 | Platform w sand beach, 11 36 <1
18 | Cliff with sand beach 10 43 <1
19 | Ramp with sand beach, 6 34 <1
20 | Platform w sand beach, <1 2 <1
21 | Gravel flat, wide 20 78 1
22 | Gravel beach, narrow 63 401 2
24 | Sand & gravel flat or fan 602 1,912 15
Sediment | 25 | Sand & gravel beach, 193 966 5 26%
26 | Sand & gravel flat or fan 3 20 <1 1,080 km
27 | Sand beach 1 6 <1
28 | Sand flat 137 244 3
29 | Mud flat 52 95 1
30 | Sand beach 10 23 <1
Organics | 31 | Organics/Estuarine 158 243 4 4%
158 km
Man- 32 | Man-made, permeable 42 133 1%
made 33 | Man-made, impermeable 1 6 <1 43 km
Current | 34 | Channel 5 23 <1 <1%
5 km
<1%
Lagoon | 36 | Lagoon 5 24 <1 12 km
Totals: 4,121 | 17,518 100 100%

Note: This table only includes Coastal Classes observed in the survey area.
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FigurelO. Grouped Coastal Class categories by shoreline length (km).
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Figurel2. Example of Coastal Class 3; Rock Cliff. Stephens Island, photo bc15 sh 09996.

Figurel3. Example of Coastal Class 6; Ramp with gravel beach, wide. Goschen Island, photo
bcl4_pr_15974.
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Figurel4. Example of Coastal Class 9; Ramp with gravel beach. Goschen Island, photo bcl4 pr_15854.

Figurel5. Example of Coastal Class 14; Ramp with gravel & sand beach. Porcher Inlet, photo
bcl5 sh_08533.
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Figurel6. Example of Coastal Class 21; Gravel flat, wide. Goschen Island, photo bc14_pr_15925.

Figurel7. Example of Coastal Class 22; Gravel beach, narrow. Porcher Island, photo bc14 pr_15349.
24




SeaChange Marine Conseration Sogety September 2023

Figurel8. Example of Coastal Class 31; Organics/Fines. Big Bay, Chatham Sound, photo bc14 pr_07294.

Figurel9. Example of Coastal Class 36; Lagoon. Metlakatla, photo bc14_pr_01509.
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3.3 Environmental Sensitivity Index (ESI)

The NOAA Environmental Sensitivity Index (ESI) is a shoreline classification system
developed to characterize coastal regions basedensitivity to potential oil spills

(Peterseret al, 2002. The ESI system uses wave exposure and principal substrate type to
assign a rank of 1 to 10 (with 10 being the most sensitive to oil) to alongshore units. Up to
three ESI numbers can be assigned to each ShoreZone unitrtiigand low intertidal) if
applicable. The highest ESI number for each unit, which is the most sensitive, is used in this
analysis.

Much ofthe North Coast of BC coastline is represented by the grouped High and Very High
categories (65.4% of shoreline length). These sections cfitbeeline have a potentially

high sensitivity to oil. At the other end of the spectrum, only 26.2% of the shoreline was
mapped with a potentially low sensitivity to oil (Figu&¥and21). The summary of Coastal
Class by ESI class can be seen in Pable

@ Very Low

@ Low

® Low to Medium
@ Medium to High
OHigh

m Very High

129.0

Figure20. Grouped most sensitive ESI categories by shoreline length (km).
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Table2. Summary of Coastal Classes by ESI Class for the North Coast of BC.

September 2023

Environmental Sensitivity Index (ESI) | sum of Unitl ~ # of % of Total
ioti Length (km)| Units SIEEIE
No. Description g Length
Exposed rocky shores;
1A Exposed rocky banks 250 1,107 6
1C Exposed rocky cliffs with boulder talus 32 163 1
base
oA Exposed wawveut platforms in bedrock 160 896 4
mud, or clay
3A | Fine to mediumgrained sand beaches 34 153 1
4 Coarsegrained sand beaches 5 26 <1
5 Mixed sand and gravel beaches 601 2,894 15
6A | Gravel beaches (granules and pebble 2 12 <1
6B | Gravel beaches (cobbles and boulders 212 1,163 5
6C | Riprap 1 6 <1
7 Exposed tidal flats 129 321 3
Sheltered scarps in bedrock, mud, or
8A | clay; sheltered rocky shores 918 4,416 22
(impermeable)
Sheltered, solid, mamade structures;
8B sheltered rocky shores (permeable) 42 178 1
8C | Sheltered Rip Rap 36 111 1
8D | Sheltered rocky rubble shores 569 3,148 14
9A | Sheltered tidal flats 519 1,354 13
9B | Vegetated low banks 15 25 <1
10A | Salt and brackiskwater marshes 586 1,533 14
10B | Freshwater marshes 13 12 <1
Totals:| 4,121 17,518 100

Note: ESI Classes not observed in this suavegwere not included in the table.
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3.40il Residence Index (ORI)

The Oil Residence Index (ORI) is a rating between 1 and 5 with a value of 1 indicating a
relatively short oil residence (days to weeks) while a value of 5 reflects potentially very long
oil residence times (years). An ORI value is applied to each aloegstiband to each
acrossshore component based on sediment texture and wave exposure (€a@ik2017).

The ShoreZone ORI was developed by Dr. John Harper based on his many years of
experience with cleaning up oiled shorelines, starting with the Exatate¥ spill in Prince
William Sound in Alaska. Lower wave exposures and mobile sediments lead to higher ORI
values for 68.5% of the shore segments in the North Coast of BC Sound survey area,
indicating oil residence times are on the order of months to g€&igure22 and 23).

m Days to Weeks

@ Weeks to Months
@ Months

O Months to Years

W Years

Figure22. Oil Residence Index (ORI) categories by shoreline length (km).
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3.5ShoreZone Coastal Vulnerability

The Coastal Vulnerability Module (CVM) includes a classification of flooding sensitivity
based on the across shore profile and photographic evidence of historical flooding such as
an unambiguous marine debris line. The [iog Class is an estimate of vulnerability to
inundation of the terrestrial area beyond the supratidal. The distance to the debris line is
measured and used to classify the flooding potential. Flat shorelines with very low gradients
that show evidence ofiktorical flooding have a higher risk of being inundated by storm
surges. Potential for damage due to flooding is generally low in the North Coast of BC study
area, with 84.9% of the shoreline at a low risk of floodews tharbm from the MHW

(Mean HighWaterline) (Hgures24 and 25). The flooding class is a parameter of the Coastal
Vulnerability Inde. Note that 16% of the North Coast Shoreline was not mapped under the
new ShoreZone protocol (20L#&ndis not included in this data analysis.

mFO (<5m)
mF1 (5-10m)
B F2 (10-50m)
B F3 (50-100m
BF4 (>100m)

Figure24. Flooding Class categories by shoreline length (km).
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Figure25. Distribution of the Coastal Vulnerability Flooding Class.
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3.6 Anthropogenic ShoréModifications

The Shoreline Modification attribute provides a thorough catalogue of the specific types of
anthropogenic modification in each unit (Coetkal., 2017). This includemsmany modificationgs

are observedvithin a given unit. For example, if both riprap and a-pigported wharf occur,

both are catalogued in the appropriate zone of that unit with an estimate of the alongshore length
of the unit that modification covers. A total of 3.0% of the shorelinkiig the estimated length of
that modification within the unit into account) exhibits shore modifications in the North Coast of
BC study area (Figug®). Rip Rap was thaost recordedbservation (48.0%) with Landfill (43.0%)
and Concrete Bulkhead (4.2%0)nding out the top three shoreline modifications along the coast.
The associated map (Figuzé) shows the distribution of primary shore modifications, though it
should be noted that any given modification is possible along the entire length of thatedlic

shore unit. The Geodatabase delivered with this report displays each shore modification with a
specific length category (meters) along the shoreline pertaining to each unit as well as the specific
zone (supratidal or intertidal) the modification ocsun.

0.1 3.3

@ Boat Ramp

B Concrete Bulkhead

B Deep-sea Shipping

O Landfill

@ Pile-Supported Wharf
ERip Rap

| Recreational Slips

O Sheet Pile

® Wooden Bulkhead

1.0

Figure26. Shore Modifications by estimated shoreline length (km) of each maodification type
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Figure27. Distribution of types of the primary Shore Modifications.
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3.7 Biological Wave Exposure

Biological wave exposuategories range from Very Protected (VP) to Very Exposed (VE) and
are usually defined in ShoreZohased ora typical set of biobands. When present, the relative
abundance of biota in each alongshore unit is used as a proxy to determine the wave exposure
at that site. For definitions of the Biological Wave Exposures and the exposure ranges of the
biobands see the most recent ShoreZone protoCaldk et al.2017).

The distribution of the wave exposure categories mapped on the North Coast of BC are
summarked in Figur8 and a distribution map of the categories is shown in Fi@@evost of
the coastline (91.4%) was in the lower to moderate wave exposures (Very Protected to Semi
Protected), with most of that Protected (64.7%).

73.5 115

W Exposed

O Semi-Exposed
O Semi-Protected
B Protected

@ Very Protected

Figure28. Distribution of Biological Wave Exposures mappedhe North Coast of BC bjoreline
length (km).
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Figure29. Distribution of the Biological Wave Exposure in Math Coast of BC

36



September 2023

3.8 Habitat Class

Habitat Classs aclassification based on wave exposure and geomorphic characteristics
observed in an alongshore unit. The habitat class is intended to providgla sitribute to
characterize the biophysical features of each unit. The habitat class is assigned by the biological
mapper and weighted according to the dominant structuring process. Wave action is the most
common structuring process with less commontgserved habitats being those structured by
current, estuarine/fluvial processes, and anthropogenic structuresh&bitat classes

structured by wave action substrate mobility determines the presence of epibenthic biota.
Where the substrate is highly mobjlbiotais sparse or absent, and where the substrate is

stable, biota can babundant.For further definitions and explanations of Habitat Class codes
please see the most recent ShoreZone protocol (&val., 2017).

The distribution of the Habitat Class categories mapped on the North Coast of BC are
summarized in Figurg@0 and a distribtion map of the categories is shown in Fig8de Partially
mobile substrate is the dominant shoreline type (60.8%). Estuaries are not very common in this
area with only 5.5% of the shoreline in that classification. The estuary habitat class is associated
with spawning and nursery habitats for fish as well as breeding and foraging grounds for birds
and other wildlife. However, although individual units may not have been classed as estuaries,
the Skeena River is a significant influence in the area and nfuble southern portion of the

area surveyed could be considered estuarine in nature. The same could be said of the northern
most inlets due to the influence of large rivers like the Nass. The Anthropogenic habitat
occurred in 1.6% of units as the only nmidyaleveloped areas are the Port of Prince Rupert and
Port Edward.

B Immobile

O Partially Mobile

B Mobile

@ Estuary

B Current Channel

O Anthropogenic Impermeable

m Anthropogenic Permeable

@ Lagoon

Figure30. Distribution of Habitat Class categorias the North Coast of B@/ shoreline length
(km).
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Figure31. Distribution of Habitat Class categorias the North Coast of BC
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3.9Biobands

Biobandgepresentassemblages of coastal biota found on the shoreline at characteristic wave
exposures, substrate conditions and typical aciglssre elevations. Biobands are spatially
distinct, with alongshore and acraeskore patterns of color and texture that are visibieaerial
imagery Biobands are generally named for the dominant species or group that best describes
the entire assemblage. Some Biobands are named for a single indicator species (such as the
Blue Mussel Bioband), while others represent an assemblage-@écurring species (such as

the Red Algae Biobandjull description®f all biobands, including indicator and associated
species can be found in the ShoreZone protocol (@bak, 2017).

It is important to note that a nested biobamdassification was developed and applied to all
ShoreZone mapping completed after 2015. Changes to the bioband definitions include the
application of a consistent naming convention and new {digit codes for each bioband. A
number of new biobands were ddd and some were split to better describe the banding that
has been observed as ShoreZone continues to move into new and unique areas. The mapping
completed for DFO that is incorporated into this report was completed under the 2017 protocol
while the mapjng for the Port of Prince Rupert and Metlakatla First Nation was completed
under the 2014 ShoreZone protocol (Harper and Morris, 2014) so did not include the new
biobands.

In the 2014 ShoreZone protocol, only two descriptors were used for the distibafi

biobands within each unit: Patchy (in <50% of the length of the unit) or Continuous (in >50% of
the length of the unit). In the 2017 protocol, the specific elevation or zone of the shoreline
determined how the bioband attributes were described. Feample, biobands found in the
supratidal (A Zone) and subtidal (C Zone) are described by percent of alongshore length of unit
and a width category. The intertidal (B zone) biobands are described by percent of alongshore
length of the unit and percent covef the zone. All metrics are described in the 2017
ShoreZone protocol (Coek al, 2017). The data presented in this report uses Patchy and
Continuous as metrics as that is consistent across the two datasetstaCand Ocean

Resources In¢CORIhas tanslated the mapping completed under the 2014 ShoreZone

protocol to the 2017 protocol format in the geodatabase that accompanies this report. All
bioband names are therefore now consistent across the datasets but other fields, such as %
length and % covewill be blank for the older mapping.

Biobands mapped in the Prince Rupert area to date are summarized in Balridd. Some
examples of biobands from the North Coast ahewn inFigures32-39. Themost commonly
occurring intertidal biobands in the survey areas were Rockweed which was found in 89% of
units while Green Algae and Barnacles were found in 79% and 72% of units, respectively. The
most common supratidal bioband was Black Lichen, occuimiBg% of the units, while the
supratidal/high intertidal Salt Marsh bioband was found in 54% of units. The most common low
intertidal/subtidal biobands were Brown Bladed Kelps (75%), Eelgrass (24%) and Bull Kelp
(24%). All the most common biobands werpitally associated with SetRrotected to

Protected partially mobile shorelines, which is a good descriptionuath ofthis area.
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Distribution mapsstatistics,and observations about some specific biobands are found in the
following pages.
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Table3. Bioband abundances for nesplash zone biobands mapped the North Coast of BC

. . % of
Bioband Patchy Continuous | Total Total
Name Code | (km) | % | (km) | % LA Mapped
Trees and Shrubs TRSH 2 <1| 110 3 | 112 3
Wetland Vegetation WEVE 19 <1 53 1 73 2
Dune Grass DUGR| 265 6 36 1 301 7
Sedges SEDG 8 <1 55 1 62 1
Salt Marsh SAMB| 958 | 23| 1269 | 31| 2228 54
Barnacle BARN| 798 | 19| 2198 | 53 | 2996 72
Rockweed ROCK| 755 | 18| 2954 | 71| 3709 89
Green Algae GRAL| 1508 | 36| 1774 | 43| 3282 79
Blue Mussel BLMU | 364 9 497 | 12| 861 21
Echinoderms ECHI 92 2 0 0 92 2
Bleached Red Algae BRAL 52 1 12 <l| 65 2
Z'ls‘arge”tous and Foliose Red | crpa| goa [22| 1382 | 33| 2276 | 55
Coralline Red Algae CORA| 116 3 52 1| 168 4
Alaria ALAR 3 <1 23 1 26 1
Soft Brown Kelp SOBK| 310 7 636 | 15| 946 23
Dark Brown Kelp DABK 17 <1| 189 5| 206 5
Brown Bladed Kelps BRBA| 1182 | 28| 1925 | 46 | 3107 75
Anemones ANEM 2 <1l 0 0 2 <1l
Cnidarians CNID <1 <1 0 0 <1 <1
Sponges SPON 1 <1 0 0 1 <1
Surfgrass SURF| 192 5 92 2 | 285 7
Eelgrass EELG| 489 |12| 491 | 12| 980 24
Urchin Barrens URBA| 155 4 368 9 | 523 13
Giant Kelp GIKE 216 5 299 7 | 515 12
Bull Kelp BUKE| 540 | 13| 439 | 11| 979 24
Canopy Kelp BRCA 7 <1 7 <1| 13 <1
Table4. Bioband abundances for splash zone biobands majmpdtie North Coast of BC
Bioband Narrow (<1m) MEEILN (0 qomers (>5m) | Total /0 @l
5m) (km) Total
Name Code| (km) % (km) % | (km) | % Mapped
BlackLichen BLLI 1932 47 1305 31 149 4 | 3385 82
Splash Zone SPZQ 34 1 38 1 1 <1| 72 2
White Lichen WHLI 560 13 663 16 96 2 | 1319 32
Yellow Lichen YELI 1 <1 3 <1 1 <1 4 <1
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Black Lichen

Figure32. Good example of the Black Lichen (BLLI) bioband which is a black band in the supratidal zone,
usually caused by the lich&ferrucariasp. Dundas Island, photo bc19_dd_00111.

White Lichen

Figure33. Good example of White Lichen (WHLI) bioband in the supratidal zone, above the Black Lichen
band. Tree Nob Island group, photo bcl15 sh 09244,
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Figure34. Good example of the blugreen Dune Grass (DUGR) bioband.dasrisland, photo
bc19 dd_01573.

Barnacle

Figure35. Good example of the beige Barnacle (BARN) bioband in the high intertidal zone. Dundas
Island, photo bc19 dd_00610.
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A

Rockweed

Figure36. Good example of the goldeorown Rockweed (ROCK bioband. Porcher Inlet, photo
bcl4 pr_16606.

Soft Brown Kelps/
Bladed Brown Algae

Figure37. Good example of kelps at the waterline (BRBA and SOBK biobands). Porcher lsiand, p
bcl4 pr_16766.
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Eelgrass

Figure38. Example of the Eelgrass (EELG) bioband in the lower intertidal/subtidal. Metlakatla Pass,
photo bc14 pr_01538.

Surfgrass

Figure39. Good example of the bright green Surfgrass (SURF) bioband in the lower intertidal. Stephens
Island, photo bcl5_sh_10623.
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Salt Marsh (SAMB) was the most commonly occurring supratidalsplash zone bioband and
was found in 54% of units (Figu4@). SaltMarsh can occur either in the supratidal opper
intertidal; both occurrences are incorporated here. Salt Marsh waguitous along the
shoreline, mostly as a narrow strip of vegetation between the trees and intertidal zone & igure
41 and42).

@ Patchy
= Continuous
O Not Observed

Figure40. Proportion of shoreline length (km) of the supratidal/intertidal Salt Marsh
(SAMB) bioband by category.

Salt Marsf.h

Figure4l. Photo of a narrow strip of Salt Marsh bioband on Gurd Island in
Porcher Inlet (bc_15_sh_11051).
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Figure42. Distribution of the Salt Marsh (SAMB) bioband on the North Coast of BC.

a7



September 2023

Urchin Barrens (URBA) are subtidal areas where the lack of predators, such as Sea Otters over
the long term and sea stars in the shorter term (Scheidtal., 2016) has allowed seaahins to
proliferate. This bioband occurs in 13% of the mapped units (FiglBesd 44). The urchins

graze down the kelp and expose the underlying substrate, which is often covered by coralline red
algae. Bladed Kelp and Canopy Kelp biobands can atsmaoowith the Urchin Barrens bioband

as a narrow strip in the upper subtidal. This narrow strip is the zone where wave action prevents
the urchins from grazing; however, around Dundas Island (which was imaged in 2019) the Urchin
Barrens wereextendingup into the intertidal and piles of urchins were even noted out of the
water (Figure45). The density of urchins in the subtidal around Dundas Island appeared to be
higher than along other parts of the coastline, although it should be noted that othesavere
imaged before the worst effects of the sea star wasting disease were likely to have been felt.
Urchin Barrens were ubiquitous along the outer portions of the coast, generally in- Semi
Protected and higher exposures.

155.0

O Patchy

E Continuous

3628.1 O Not Observed

Figure43. Distribution of the subtidal Urchin Barrens bioband by shoreline length (km).
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Figure44. Distribution of the Urchin Barrens (URBA) bioband on the North Coast of BC.
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Figure45. Example of the Urchin Barren bioband extending into the intertidal on Dundas Island
(bc19_dd_01224).

Two canopy kelps were observed on the North Coast of BC, Bull Kelp (BUKE) and Giant Kelp
(GIKE). Canopy kelps formuahle habitat for fish, invertebrateand other algae and are an
important part of a healthy coastline and healthy fisheries. Bull Kelp was found along more
varied parts of the coastline, while Giant Kelp tended to be found in areas that were Semi
Proteced/Protected. Where the two canopy kelps-oocurred, the Giant Kelp was generally
found inshore of the Bull Kelp bed, although they were also noted mixed together. Giant Kelp is
also less tolerant of lower salinity so was not found in the area aroundtihgh of the Skeena
River, to the south of Prince Rupgot in the fjords and inlets north of Work Channel likely due
to the influence of the Nass River among others large rivers in the area. See Byyanes!7

for statistics on the distribution of thmdividual canopy kelp biobands and a distribution map
for both in Figure48.
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539.7

O Patchy

O Continuous

3172.1 O Not Observed

Figure46. Distribution of the subtidal Bull Kelp (BUKE) bioband by shoreline length (km).

216.3

@ Patchy

E Continuous

3635.9 O Not Observed

Figure47. Distribution of the subtidal Giant Kelp (GIKE) bioband by shoreline length (km).
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Figure48. Distribution of the canopy kelp biobands, Bull Kelp (BUKE) and Giant Kelp (GIKE) on the North
Coast of BC
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Two seagrass biobands were observed on the North Coat of BC: Eelgrass (EELG) and Surfgrass
(SURF). Seagrasses are an important component of coastal ecosystems with Eelgrass beds
forming in sandy substrate at Sefiotected and lower exposures while Surggaenerally

attaches to hard substrate on Sefiiotected or SerAdExposed beaches. See Figutésnd 50

for statistics on the distribution of the individual seagrass biobands and a distribution map for
both in Figures1.

m Patchy

E Continuous

O Not Observed

Figure49. Distribution of the lower intertidal/subtidal Eelgrass (EELG) bioband by shoreline length
(km).

192.2 924
@ Patchy
O Continuous
O Not Observed
3866.4

Figure50. Distribution of the intertidal/subtidal Surfgrass (SURF) bioband by shoreline length (km).
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4 SALISH SEA, BRITISH COLUMBIA

4.1 Introduction

The Gulf Islands were first imaged andpped in the 1990s with the Southern Gulf Islands and
the Victoria shoreline being senaged and remapped in 2004. In August 202he Gulf Islands

in the Strait of Georgiwerere-imaged againThose surveys acquired aerial video and digital
still images of the coast during minus tides (zereeter tide levels and lower). The imagery and
associated audio commentary were used to map the physical and biological attributes of the
shoreline.

4.2 Coastal Class

Sedimentshorelines (30.9%) were prominent atpwith Rock and sediment shorelines (29.9%)

and Rock shorelines (29.6%) in the Salish Sea survey area. Anthropogenic, Riparian, Lagoon, and
Current shorelines all comprised the rest of the co&ajjijres 5268). Thedescription for each

Coastal Class catexy in the survey area is given in Table

181.5 15 5.7
133.0.

991.1

B Rock

ORock & Sedimen
@ Sediment

B Riparian

B Anthropogenic
@ Current

mLagoon

Figure52. Grouped Coastal Class categories by shoreline length (km)
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Figure53. Map of the Coastal Class categories grouped by type Kalsawn as Shore Type).

Figure54. Example of Coastal Class 2; Rock Platform, wide. Tumbo Island, photo bc21_gi_01306

Figure55. Example of Coastal Class 4; Rock Ramp. Lasqueti Island, photo bc20 Sc 1581
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Figure56. Example of Coastal Class 7; Platform with gravel beach, wide. Tribune Bay, Hornby Island,
photo bc21 _gi 08552.

Figure57. Example of Coastal Class 8; Cliff gravel beach. Princetss Inlet, photo bc20_sc_08778.
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Figure59. Example of Coastal Class 12; Platform githvel & sand beach, wide. Trail Bay, photo
bc20_sc_14778.
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Figure60. Example of Coastal Class 13; Cliff with gravel & sand beach. Welcome Passage, photo
bc20 sc 14628.
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Figure62. Example of Coastal Class 25; Sand & gravel beach, narrow. Gibsons, photo bc18 vr_00399.

Figure63. Example of Coastal Class 28; Sand flat. Semiahmoo Bay, photo bc18_vr_07364.
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Figure64. Example of Coastal Class 29; Mudflat. Ewen Slough, photo bc18_vr_08606.

Figure65. Example of Coastal Class 3@nd beach. James Island, photo bc21_gi_10492.
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P — L -

Figure66. Example of Coastal Class 2; Peale—made structures. Twin Creek, photo
bc18 vr_00627.

Figure67. Example of Coastal Class 33; Impermeable-made structures. South Fraser River, photo
bc18 vr 08718.
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Figure68. Example of Coastal Class 34; Channel. Sechelt Rapids, photo

2
bc20_sc 09787.
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Table5. Summary of Coastal Classes for the Salish Sea.

September 2023

Substrate Shore Type Slljrr?itOf # of % Cumulative
Type — Length | Units Occurrence| Occurrence
No. Description (km) (by length) | (%, km)
1 | Rock Ramp, wide 16 75 1
Rock 2 RockPIa_tform, wide 13 96 <1 30%
3 | Rock Cliff 794 3,504 24 991 km
4 | Rock Ramp, narrow 166 1,049 5
5 | Rock Platform, narrow 3 15 <1
6 | Ramp w aravel beach, 10 60 <1
7 | Platform w gravel beach, 11 38 <1
8 | Cliff with gravel beach 287 1,607 9
9 | Ramp with gravel beach 188 1,301 6
10 | Platform with gravel 2 8 <1
11 | Ramp w gravel & sand 89 572 3
Rock & | 12 | Platform with G&S beach 97 481 3 20%
Sediment | 13 | Cliff with gravel/sand 69 616 2 1000 km
14 | Ramp with gravel/sand 230 1,728 7
15 | Platform with gravel/sand 3 19 <1
16 | Ramp w sand beach, wid 3 10 <1
17 | Platform w sand beach, 7 38 <1
18 | Cliff with sand beach 2 14 <1
19 | Ramp with sand beach, 1 8 <1
20 | Platform w sand beach, <1 1 <1
21 | Gravel flat, wide 1 9 <1
22 | Gravel beach, narrow 51 313 2
24 | Sand & gravel flat or fan 401 1,462 12
Sediment | 25 | Sand & gravel beach, 321 1,931 10 31%
26 | Sand & gravel flat or fan 2 8 <1 1,032 km
27 | Sand beach 1 5 <1
28 | Sand flat 131 261 4
29 | Mud flat 73 172 2
30 | Sand beach 51 168 2
. . . 4%
Organics | 31 | Organics/Estuarine 133 270 4 133 km
Man- 32 | Man-made, permeable 158 683 5 5%
made 33 | Man-made, impermeable 24 83 1 182 km
<1%
Current | 34 | Channel 2 13 <1
2 km
<1%
Lagoon | 36 | Lagoon 6 16 <1 6 km
Totals: 3,345 16,634 100 100%

Note: This table only includes Coastal Classes observed in the survey area.
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4.3 Environmental Sensitivity Index (ESI)

The majority of the Salish Sea coastline is represented by the grouped High and Very High
categories (59.5% of shoreline length). These sections of the shoreline have a potentially high
sensitivity to oil. At the other end of the spectrum, only 29.9% efghoreline was mapped

with a potentially low sensitivity to oil (Figuré8 and70). The summary of Coastal Class by ESI
class can be seen in Table

mVery Low
ELow

@ Low to Medium
@ Medium to High
OHigh

m Very High

Figure69. Grouped most sensitive ESI categories by shoreline length (km).
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Figure70. Distribution of the grouped ESI categories from least to most sensitive to oiling.
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Table6. Summary of Coastal Classes by ESI Class for the Salish Sea.

September 2023

Environmental Sensitivity Index (ESI) Sum of % of Total
Unit # of )
_ . Shoreline
No. Description Length | Units Lenath
g
(km)
Exposed rocky shores;
1A Exposed rocky banks 238 1,211 !
1B | Exposed, solid mamade structures 4 12 <1
1C Exposed rocky cliffs with boulder talu 44 259 1
base
Exposed wawveut platforms in
2A | bedrock, 142 820 4
mud, or clay
3A | Fine to mediumgrained sand beache 14 56 <1
4 | Coarsegrained sand beaches 1 11 <1
5 | Mixed sand and gravel beaches 559 3,344 17
6A | Gravel beaches (granules and pebblg 2 5 <1
6B | Gravel beaches (cobbles and boulde| 116 737 4
6C | Riprap 70 299 2
7 Exposed tidal flats 167 441 5
Sheltered scarps in bedrock, mud, or
8A | clay;sheltered rocky shores 821 4,331 25
(impermeable)
Sheltered, solid, mamade structures;
8B sheltered rocky shores (permeable) 8 308 2
8C | Sheltered Rip Rap 55 274 2
8D | Sheltered rocky rubble shores 464 2,878 14
9A | Sheltered tidal flats 245 914 7
10A | Salt and brackishwater marshes 325 715 10
10B | Freshwater marshes 2 19 <1
Totals: 3,345 16,634 100

Note: ESI Classes not observed in this survey area were not included in the table.
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4.4 Oil Residence Index (ORI)

Lower wave exposures and mobile sediments lead to higher ORI values for 65.4% of the
shore segments in the Salish Sea survey area, indicating oil residence times are on the order
of months to years (see Figurésand 72 for distribution and summary statiss).

19.7

mDays to Weeks

@ Weeks to Months
@ Months

OMonths to Years

W Years

Figure71. Oil Residence Index (ORI) categories by shoreline length (km).
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Figure72. Distribution of the Oil Residence Index (ORI) categories.
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