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SUMMARY 
 
 
ShoreZone is a coastal habitat mapping and classification system in which 
georeferenced aerial imagery is collected specifically for the interpretation and 
integration of geological and biological features of the intertidal zone and nearshore 
environment. 
 
This interim data summary report provides information on geomorphic and 
biological features of 7,274 km of shoreline mapped in the 2006 survey area in 
Southeast Alaska (Revillagigedo Island, Misty Fjords National Monument, and 
portions of southern Prince of Wales Island). The habitat inventory is comprised of 
22,672 along-shore segments (units), averaging 321 m in length. 
 
Because much of the region included in this summary report occurs in sheltered 
inlets and fjords, most of the shoreline (85%) is classified as semi-protected and 
lower wave exposures. Organic shorelines (such as estuaries) are mapped along 
789 km (10.8%) of the study area. Bedrock shorelines (BC Classes 1-5) comprise 
1,229.2 km (16.9%) of mapped shorelines. More than half of the mapped coastal 
environment is characterized as mixed rock and sediment shorelines (BC Classes 6-
20: 3,721.4 km or 51.2%). Sediment-dominated shorelines (BC Classes 21-30) 
comprise 1,475.2 km of the study area (20.3%). Of these, wide sand and gravel flats 
(BC Class 24) are the most common, mapped along 776.5 km of shoreline (10.7% of 
the total study area). 
 
The distribution of beaches and tidal flats on the basis of ESI class reveals that 
mixed sand and gravel beaches constitute 2,372.2 km of shoreline in the study area 
(32.6). Gravel beaches composed mainly of cobbles and boulders are mapped along 
870.3 km (12%) of shoreline. Tidal flats comprised of organic material, fine 
sediment, sand, and some gravel (cobble and boulder veneer) constitute 646.2 km 
(9%) of shoreline, generally confined to relatively protected areas at the heads of 
inlets. 
 
Shorelines classified as man-modified (having more than 50% of the unit altered by 
human activities) occur along 36 km (0.5%) of shoreline in the study area. The most 
common type of shore modification observed is riprap (333 units), followed by 
wooden bulkheads (169 units) and landfill (160 units). Most anthropogenic features 
occur in the communities of Ketchikan, Klawock, and Craig. 
 
Details concerning mapping methodology and the definition of 2008 standards are 
available in the ShoreZone Coastal Habitat Mapping Protocol for the Gulf of Alaska 
(Harney et al. 2008). This and other ShoreZone reports are available for download 
from the Coastal & Ocean Resources website (www.coastalandoceans.com). 
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1  INTRODUCTION 
 
 
1.1  Overview of the ShoreZone Coastal Habitat Mapping Program 
 
The land-sea interface is a crucial realm for terrestrial and marine organisms, human 
activities, and dynamic processes. ShoreZone is a mapping and classification 
system that specializes in the collection and interpretation of aerial imagery of the 
coastal environment. Its objective is to produce an integrated, searchable inventory 
of geomorphic and biological features of the intertidal and nearshore zones which 
can be used as a tool for science, education, management, and environmental 
hazard planning. 
 
ShoreZone imagery provides a useful baseline, while mapped resources (such as 
shoreline sediments, eelgrass and wetland distributions) are an important tool for 
scientists and managers. The ShoreZone system was employed in the 1980s and 
1990s to map coastal features in British Columbia and Washington state (Howes 
2001; Berry et al. 2004). Between 2001 and 2003, ShoreZone imaging and mapping 
was initiated in the Gulf of Alaska, beginning with Cook Inlet, Outer Kenai, Katmai, 
and portions of the Kodiak Archipelago (Harper and Morris 2004). 
 
The ShoreZone program in Alaska continues to grow through the efforts of a 
network of partners, including scientists, managers, GIS specialists, and web 
specialists in federal, state, and local government agencies and in private and 
nonprofit organizations. The coastal mapping data and imagery are used for oil spill 
contingency planning, conservation planning, habitat research, development 
evaluation, mariculture site review, and recreation opportunities. Protocols and 
standards are updated through technological advancements (e.g. Harney et al. 
2007), and applications are developed that use ShoreZone data to examine modern 
questions regarding the coastal environment and nearshore habitats (Harney 2007, 
2008). As of June 2008, mapped regions include more than 26,000 km of coastline 
in the Gulf of Alaska and 45,000 km of coastline in British Columbia and Washington 
state (Figures 1.1 and 1.2). 
 
Oblique low-altitude aerial video and digital still imagery of the coastal zone is 
collected during the lowest tides of the year, usually from a helicopter flying at or 
below 100 m altitude. During image collection, the aircraft’s GPS position is recorded 
at 1-second intervals using electronic navigation software and is continuously 
monitored in-flight to ensure all shorelines have been imaged (Figure 1.3). Video 
and still imagery are spatially-referenced and time-synchronized using a 6-digit UTC 
time code (Figures 1.4 and 1.5). Video imagery is accompanied by continuous, 
simultaneous commentary by a geologist and a biologist aboard the aircraft. 
 
Image interpretation and mapping is accomplished by a team of physical and 
biological scientists, who use the imagery and commentary to delineate along-shore 
coastal habitat units and to “map” their observations of physical, geomorphic, 
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sedimentary, and biological across-shore components within those units (Figure 
1.6). Units are digitized as shoreline segments in ArcView or ArcGIS, then integrated 
with the geological and biological data housed in a relational Microsoft Access 
database. Mapped habitat features include degree of wave exposure, substrate 
type, sediment texture, intertidal biota, and some nearshore subtidal biota. 
 
Mapped data is in the form of line segments and point features. Line segments are 
the principal spatial features, representing along-shore units, each with a unique 
physical identifier (PHY_IDENT) that links the data to the digital shoreline in GIS. 
Point features (also called “variants”) are small features such as streams that are 
better represented as a point rather than a line. Such point features are also mapped 
as “forms” within the unit that contains them. 
 
The ShoreZone program mandates that the information be widely accessible. 
Imagery and mapped data are specially formatted for posting on regional websites 
(www.alaskafisheries.noaa.gov/maps/szintro.htm for Alaska and www.shim.bc.ca/ 
gulfislands/atlas.htm for the Gulf Islands in British Columbia, Canada). 
 
Thematic data (such as the distribution of eelgrass, canopy kelps, sediment type, 
and other features) can also be viewed on the NOAA web site for many mapped 
regions, including parts of Southeast Alaska, Prince William Sound, and the 
Northern Gulf of Alaska. 
 
The ShoreZone mapping system provides a spatial framework for coastal habitat 
assessment on local and regional scales. Research and practical applications of 
ShoreZone data and imagery include: 

• natural resource planning and environmental hazard mitigation 
• linking habitat use and life-history strategy of nearshore fish and other 

intertidal organisms; 
• habitat suitability modeling (for example, to predict the spread of invasive 

species or the distribution of beaches appropriate for spawning fish; 
• development evaluation and mariculture site review; 
• ground-truthing of aerial data on smaller spatial scales; and 
• public use for recreation, education, outreach, and conservation. 

 
Details concerning mapping methodology and the definition of 2008 standards are 
available in the ShoreZone Coastal Habitat Mapping Protocol for the Gulf of Alaska 
(Harney et al. 2008). This and other ShoreZone reports are available for download 
from the Coastal & Ocean Resources website (www.coastalandoceans.com). 
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Figure 1.1.  Extent of ShoreZone imagery in Alaska, British Columbia, and Washington State: 84,900 km as of August 2008). 
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Figure 1.2.  Extent of ShoreZone imagery (44,907 km) and coastal habitat mapping in the State of Alaska (as of August 2008). 



5 

 

%%
%%

%%
%%

%%
%%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
%
%
%
%
%
%
%
%
%%

%%%%%%%%%%%%%
%%

%
%%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%%%%%%%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%%

%%%%%%%%%%%%%%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

%
%

%
%%%

%%%%%%%%
%
%
%
%
%
%
%
%
%
%%

% %
%%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%%%%%%%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

%
%%

%%
%%%

%%%%%%%%%%
%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
% %%% % % %% % % % % %% %%

%
%
%
%
%
%
%
%
%
%
%

%%
%%%

%%%%%%%%%%%
%%

%
%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%%%%%%%%%%%%%%%%%%%%%%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

%
%%

%%%%%%%%%%
%%

%
%
%

%
%

%
%

%%%
%%%%%%%%%%%%%

%
%

%
%
%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%% % % %% % %%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%%

%%
%%%%%%%%%%%%

%%
%

%
%
%

%
%

%
%

%
%

%
%

%
%

%
%

%
%%

%
%

%
%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
% % % %% %%%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

%%
%%%%%%%%%%%

%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

%
%

%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
% % % % % % % % %

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
% %

%
% % %

% % % % % % % % % %
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

%
%

%
%

%
%

%
%

%
%

%
%

%%
%

%
%

%
%

%
%

%
%

%
%

%
%

%
%

%
%%

%%%
%%%%%%%%%%%

%
%

%
%
%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
% % % % % % % % %

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
% % % % % % % % % % % % % % % % %

% %
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

%%
%

%
%%

%%
%%

%
%%

%%
%%%

%%%%%%%%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%%%%%%%%

%%
%%%%

%%%
%%%%%%%%

%
%
%
%
%
%
%
%
%
%
%
%
%%%%%%%%%%%%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%%

%
%
%%

%
%
%
%%

%
%

%
%
%

%
%

%%
%

%
%%

%%
%%%%%%%%

%
%
%
%
%
%
%
%
%
%
%
%
%%% % %%%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

%
%

%%%%%%%%%%%
%

%
%
%%

%
%

%
%
%
%
%
%
%
%
%
%
%
%
%%%% % %% %%%%%

%
%
%
%
%
%
%%
%
%
%
%
%
%
%
%
%
%%

%%%%%%%
%
%
%
%
%
%
%%

%%%% %%
% %

%
%%

%
%
%%%%%%

%%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

%%
%

%%
%

%%
%%

%
%%

%%
%%%%%%%%%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%%
%%%%%%

%
%
%
%
%
%
%
%
%
%
%
%%

%%%%%%
%
%%

%
%
%
%
%
%
%
%
%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

%
%%%

%%%
%%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%% %%%%%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

%
%%

%%%%%%%%%%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%% % %% %% % %% % %% %%%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%%

%%
%%

%%%
%%

%
%%

%%
%

%%
%

%%
%%

%%%
%%%%

%%%
%%%%%%%%%

%
%
%
%
%
%
%
%
%
%
%
%
%%

%
%%%%% %% %% %%

%
%%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%%

%%%
%%

%%
%%

%%%
%%%%%%%%%%

%
%
%
%
%
%
%
%%%

%%%%%%%%%%%%%%
%%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%%

%
%

%
%
%

%
%

%
%

%
%

%
%

%%
%

%%%
%%%%%

%
%
%
%
%
%
%
%
%
%
%
%
%
%%

%%%%%%%%%% %
%%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%%

%%%%%%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

%%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%%%

%%%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%%

%
%%%%

%%
%
%
%%%%%%%

%%
%
%
%
%
%
%
%%

%
%%

%
%%%%%

%%%%%%%%%
%%

%%%
%%%%%%%%%%

%%
%%
%%

%%
%%

%%
%%

%%
%%

%%
%%

%%
%%

%%
%%%%%%%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%%

%%%%% %%% %%%
%%

%
%
%%%%%%%%%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

%
%

%
%
%%

%
%
%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

%%
%%%

%%%%%
%%%

%%
%

%%
%%

%%
%%

%%%%%%%%%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%%%%%%%%

%
%%

%
%%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

%%
%%

%%
%%

%%%
%%

%
%
%
%
%
%
%
%
%
%
%
%%

%%
%%%%%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%%%%%%%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

%%
%%%%%%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%%%%%%%%%%%%%% %%%% %%%% %% %% %%%% %%%

%
%
%
%
%
%
%
%
%
%
%
%
%%
%
%%

%%
%%

%%
%%

%%
%%

%%
%%
%%
%%
%%
%%
%%
%%

%%
%%

%%
%%

%%
%%

%%
%%%%%%%%%%%%

%%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%%% %% %%%

%
%%
%
%
%
%
%
%
%
%
%

%
%
%
%

%
%

%
%
%

%
%
%
%
%
%
%
%
%
%
%
%%

%%
%%

%%%%%%%%%%%
%
%
%
%
%
%
%
%%%%%%

%%
%
%
%%

%
%
%%

%%% %% % %%%
%
%
%% %%% %%%%

%%
%%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%%

%%
%%

%%%%%%%%
%%

%%
%
%%

%%
%%

%%%%%%%%%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
% % % %% % % %% %% % % %% % %%%%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%%

%
%%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%%%%%%%%%%

%%
%
%
%%

%%%%%%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%%%% %%%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%%

%%%%%%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%%

%%% %% %%%%

%
%%

%
%%

%%%
%%%%%%

%
%
%
%
%
%
%
%%%%%%%%%%%

%%%%
%

%%
%%

%
%%

%%
%%%%%%%%%%%%%%%%%

%%%
%

%
%
%
%
%
%
%
%
%
%
%%%%%%%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

%
%
%

%
%

%
%%

%
%%

%
%%

%%
%%

%%%%%%%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%%%%%%%%

%%
%%
%
%
%
%
%
%
%%%%%%%%%%%%%%%

%%%
%%%%

%%%%

%%%%
%%

%%
%%

%
%%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%%%%%%%%%%%%%%%%%%

%%%
%%

%%%
%%
%
%
%
%
%%
%%

%%
%%

%%
%%

%%
%%

%%
%%%

%
%%

%%
%%

%%
%%%

%%
%%

%
%%

%
%%

%%%
%%%%%%%%%

%%%%%%
%%

%%
%%

%
%%
%
%
%%

%%
%%%%%%%%%%%%%%%%%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%%%%% %%%%%

%%
%
%
%
%
%
%
%
%
%
%%

%%
%%%%%%

%
%
%
%
%
%
%
%%

%%
%
%
%
%
%
%
%%%%%%%%%

%%
%
%
%%
%
%
%
%
%
%
%%

%%%%%%%%%%%
%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%%% %%%% %%%%%%%%%%%%%%

%%
%%

%%
%%

%%%
%
%%

%
%%

%%
%%

%%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%%

%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%
%
%
%
%
%
%
%
%%

%%%%%%%%%% %%%% %%%%%%
%
%%
%%

%%%
%

%%%%%%%%%%%
%

%
%
%
%
%
%
%
%
%
%
%%%%%%%%%%%%%%%%

%%
%
%%
%
%
%
%
%
%
%%

%%
%%%%%%%%%%%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%%%%%%%%%%%%%%

%%
%%
%%
%
%
%
%
%
%%
%
%%
%%
%%%%%%

%%
%
%
%
%

%
%
%%%%%%%%%%

%%

%
%%%
%%%%%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

%
%

%
%

%
%

%
%

%
%

%
%

%
%

%
%

%
%
%
%
%
%
%
%
%
%

%
%

%
%

%
%

%
%

%%%%%%%%%%%%%%%%%%%%%%%%%%
%
%
%
%
%
%
%
%
%%%%%%%%%%%%%%%

%%
%%
%%
%%
%
%

%
%
%

%
%%%%%% %%%% %%%% %%%%%%

%%
%
%%

%
%
%%%%%%%%%%%%%%%%%%%%%%%%%%

%%
%
%
%

%%
%
%
%
%
% %

%
%%%

%%%
%%%%%%% %%% %

%%%%%%%%%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%%%%%%

%
%
%
%
%
%
%
%
%
%
%
%
%

%
%

%
%%%%%%%%%%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%%%%%%

%%%%

%
%
%
%%

%
%

%%%%%
%
%
%
%%
%%

%%%
%
%%

 
 
Figure 1.3.  Example of recorded flight trackline, with blue dots showing 1-second GPS 
navigation fixes (Myriad Islands, western Chichagof Island, SE Alaska). 
 

 
 
Figure 1.4.  Example of frame capture from video imagery in Foul Bay, northwest Afognak 
Island in the Kodiak Archipelago. Latitude, longitude, and 6-digit UTC time stamp are 
burned onto each frame of video imagery. 
 



6 

 
 
Figure 1.5.  Example of digital still imagery, showing biobands in Icy Strait, SE Alaska. 
Digital photographs are linked to flight survey trackline by 6-digit UTC time code, providing 
a GPS position for each image. 
 

 
 
Figure 1.6.  Schematic to illustrate how digital shorelines are segmented into alongshore 
units and across-shore components in the ShoreZone mapping system. 
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1.2  ShoreZone Mapping of Southeast Alaska 2006 Imagery: 
Revillagigedo Island, Misty Fjords National Monument, and portions of 
southern Prince of Wales Island 

 
Field surveys in Southeast Alaska in 2006 collected aerial video and digital still 
photographs of the coastal and nearshore zone during zero-meter tide levels and 
lower. The imagery and associated audio commentary are used to map the 
geomorphic and biological features of the shoreline according to the ShoreZone 
Coastal Habitat Mapping Protocol (Harney et al. 2008). 
 
The purpose of this report is to provide a summary of the physical (geomorphic) and 
biological data mapped in the study area (Revillagigedo Island, Misty Fjords National 
Monument, and portions of Prince of Wales Island, Southeast Alaska; Figure 1.7). 
The database associated with this interim summary report also includes 84 km of 
mapping between Icy Cape and the Tsiu River, which will link the Southeast Alaska 
and Prince William Sound data sets (Figure 1.8). Thematic for this northern area are 
not included in this report. 
 
The along-shore length of shoreline mapped in the SE06 database (including the Icy 
Cape section) is 7,274 kilometers, in 22,672 along-shore segments (units), 
averaging 321 m in length. Physical and biological data are summarized with 
illustrations in Sections 2 and 3, respectively.  
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Figure 1.7.  Map of the study area imaged in Southeast Alaska in 2006, for which physical 
(geomorphic) and biological ShoreZone data are summarized in this report (7,190 km). 
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Figure 1.8.  Map showing the location of the mapped shorelines between Icy Bay and the 
Tsiu River, for which data are included in the SE06 database and GIS (84 km). 
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Figure 2.1.  Map of the distribution of principal substrate types (on the basis of grouped BC Classes) in the study area. Data are 
listed by individual class and summarized by grouped classes in Table 2.1. 
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Substrate Type
(Grouped BC Class)

51.2%

20.3%

11%
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Rock+Sediment (BC 6-20)
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Organic/Estuaries (BC 31)

Manmade (BC 32-33)

Current-dominated channels (BC 34)

 
Figure 2.2.  Relative abundance of principal substrate types (on the basis of grouped BC 
Classes) in the study area. Data are summarized in Table 2.1. See Section 2.3 for shore 
type example photographs. 
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Figure 2.3.  Relative abundance of mixed rock and sediment shorelines (BC classes 6-20) 
in the study area. 
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Figure 2.4.  Map of the distribution of mixed rock and sediment shorelines (BC Classes 6-20, grouped by geomorphology) in the 
study area. Data are summarized in Table 2.1. 
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Table 2.2.  Summary of shore types by ESI Class for the 7,274 km of mapped shoreline in 
the study area (Revillagigedo Island, Misty Fjords National Monument, and portions of 
southern Prince of Wales Island, Southeast Alaska). 
 

ESI 
Class Description 

Sum of Unit 
Length 

(km) 

# of 
Units 

 
 

% 
Occurrence 
(by length) 

 
1A Exposed rocky shores and banks 290.0 599 4.0% 

1B Exposed, solid, man-made structures 0 0 0.0% 

1C Exposed rocky cliffs with boulder talus base 83.4 165 1.1% 

2A Exposed wave-cut platforms in bedrock, mud, 
or clay 147.0 334 2.0% 

2B Exposed scarps and steep slopes in clay 0 0 0.0% 

3A Fine- to medium-grained sand beaches 57.8 43 0.8% 

3B Scarps and steep slopes in sand 0 0 0.0% 

3C Tundra cliffs 0 0 0.0% 

4 Coarse-grained sand beaches 49.9 53 0.7% 

5 Mixed sand and gravel beaches 2322.3 8187 31.9% 

6A Gravel beaches (granules and pebbles) 123.1 457 1.7% 

6B Gravel beaches (cobbles and boulders) 747.3 2590 10.3% 

6C Rip rap (man-made) 0.7 4 0.0% 

7 Exposed tidal flats 22.6 55 0.3% 

8A Sheltered scarps in bedrock, mud, or clay; 
sheltered rocky shores (impermeable) 662.4 2009 9.1% 

8B Sheltered, solid, man-made structures; 
sheltered rocky shores (permeable) 318.2 809 4.4% 

8C Sheltered riprap (man-made) 19.9 59 0.3% 

8D Sheltered rocky rubble shores 1035.4 2952 14.2% 

8E Peat shorelines 0 0 0.0% 

9A Sheltered tidal flats 646.2 2496 8.9% 

9B Vegetated low banks 11.1 52 0.2% 

9C Hypersaline tidal flats 0 0 0.0% 

10A Salt- and brackish-water marshes 695.4 1790 9.6% 

10B Freshwater marshes 41.7 18 0.6% 

10C Swamps 0 0 0.0% 

10D Scrub-shrub wetlands; mangroves 0 0 0.0% 

10E Inundated low-lying tundra 0 0 0.0% 
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Figure 2.5.  Distribution of beaches and tidal flats on the basis of ESI class. Mixed sand and gravel beaches refer to ESI classes 4 
and 5 (2,372.2 km of shoreline, or 32.6% of the study area). Gravel beaches refer to ESI classes 6A and 6B (870.3 km, or 12%) and 
are composed mainly of cobbles and boulders. Tidal flats (ESI class 9A, 646.2 km, or 9%) are >30 m wide and may contain organic 
material, fine sediment, sand, and some gravel (cobble and boulder veneer); they are generally confined to relatively protected areas 
at the heads of inlets.
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2.2 Anthropogenic Shore Modifications 
 
 
Shore-protection features and coastal access constructions such as seawalls, rip 
rap, docks, dikes, and wharves are enumerated in ShoreZone mapping data. 
Overall, shorelines classified as man-modified (having more than 50% of the unit 
altered by human activities, assigned BC Classes 32 and 33) occur along 36 km 
(0.5%) of shoreline in the study area, mostly in the communities of Ketchikan, 
Klawock, and Craig. The types of shore modification features (such as boat ramps, 
bulkheads, and rip rap) and their relative proportions of the intertidal zone are 
mapped into the database in the  “SHORE_MOD” fields of the UNIT table (see Table 
A-1 for a description of these fields). The distribution of shore modifications mapped 
in the study area (Table 2.3) is shown in Figure 2.6. 
 
 
 
Table 2.3.  Summary of shore modifications mapped in the 7,274 km of mapped shoreline in 
the study area. Map is shown in Figure 2.6. 
 

Shore Modification Code # of 
occurrences 

wooden bulkhead WB 169 
boat ramp BR 119 
concrete bulkhead CB 31 
landfill LF 160 
sheet pile SP 9 
riprap RR 333 
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Figure 2.6.  Map of the distribution of units in which shore modification features were observed in the study area. Data are 
summarized in Table 2.3. 
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2.3 Physical Illustrations: Shore Types and Geomorphic Features 
 
The following pages provide illustrated examples of shore types and geomorphic 
features mapped in the study area (Ketchikan and portions of Revillagigedo Island). 
 
Shore Type:  Rock  (BC Classes 1-5) 
Shore Type:  Rock and Sediment (BC Classes 6-20) 
Shore Type:  Sediment  (BC Classes 21-30) 
Shore Type:  Organic Shorelines, Marshes, and Estuaries (BC Class 31) 
Shore Type:  Human-Altered Shorelines  (BC Classes 32-33) 
Shore Type:  Current-Dominated Channels  (BC Class 34) 
Geomorphic Features:  Marshes and Wetlands 
Geomorphic Features:  Deltas, Mudflats, and Tidal Flats 
Geomorphic Features:  Beach Berms and Ridges 
Geomorphic Features:  Lagoons 
Anthropogenic Features:  Coastal Structures and Seawalls 
 


