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SUMMARY 
 
 
The land-sea interface is a crucial realm for terrestrial and marine organisms, 
human activities, and dynamic processes. ShoreZone is a coastal habitat 
mapping and classification system that specializes in the collection and 
interpretation of spatially-referenced aerial imagery of the intertidal zone and 
nearshore environment. Its objective is to produce an integrated, searchable 
inventory of geomorphic and biological features which can be used as a tool for 
science, education, management, and environmental hazard mitigation. 
 
This report provides documentation of the ShoreZone Coastal Habitat Mapping 
Program in the State of Alaska. The objectives of this protocol are to: 

• Provide a record of the ShoreZone program, its partners, and its 
procedures. 

• Specify standards for image collection and intertidal/nearshore habitat 
mapping to improve users’ understanding of the methodology and to 
ensure inter-agency and inter-annual consistency for the program. 

• Document the status of the Alaska ShoreZone program as of August 
2008. 

• Provide illustrated examples of mapped features from the Kodiak 
Archipelago and Southeast Alaska. 

• Summarize the principal findings of two assessment studies of ShoreZone 
(mapping repeatability and field verification in Victoria, BC). 

 
The ShoreZone system utilizes spatially referenced, oblique aerial video and 
digital still imagery of the coastal zone collected during the lowest daylight tides 
of the year. Image interpretation and mapping is accomplished by a team of 
physical and biological scientists. The mapping system (housed in ArcGIS and 
MS Access databases) catalogs both geomorphic and biological coastal 
resources at effective mapping scales of better than 1:10,000 and provides a 
spatial framework for coastal habitat assessment on local and regional scales. 
Specific data products include: 

• imagery (web-posted, video, DVD, libraries on external drives) 
• linked geomorphic and biological attribute data interpreted from aerial 

imagery 
• ground station data collected in support of the aerial mapping program 
• research applications 
• data summary reports 
• technical data and flight reports. 

 
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 
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portions of the Kodiak Archipelago (Harper and Morris 2004). The program in 
Alaska has continued to grow through the efforts of a network of partners, 
including federal, state, local, private, and non-profit agencies. This protocol 
serves as an update to Harper and Morris (2004) and to Harney et al. (2007). 
 
The ShoreZone program mandates that the information be widely accessible. 
Aerial imagery exists for nearly 45,000 km of shoreline in Alaska and can be 
viewed online at www.alaskafisheries.noaa.gov/maps/szintro.htm. Mapped data 
(such as eelgrass, canopy kelps, sediment type, and other features) can also be 
viewed on these web sites for more than 28,000 km of mapped shoreline, 
including parts of Southeast Alaska and the Northern Gulf of Alaska. Mapped 
regions also include nearly 45,000 km of coastline in British Columbia and 
Washington state (Figures 1.1 and 1.2). 
 
ShoreZone imagery provides a useful baseline, while mapped resources (such 
as shoreline sediments, eelgrass occurrence, and wetland distribution) are an 
important tool for scientists and managers. ShoreZone coastal mapping data is 
used for oil spill contingency planning, conservation planning, habitat research, 
development evaluation, mariculture site review, and recreation opportunities. 
 
The ShoreZone program is a partnership of scientists, GIS specialists, web 
specialists, nonprofit organizations, and governmental agencies. The multi-
agency program offers the opportunity to build a contiguous, integrated coastal 
resource database for the Pacific Northwest and Alaska. 
 
Organizations working in partnership for the Alaska ShoreZone effort to date 
include: Alaska Department of Fish and Game, Alaska Department of Natural 
Resources, Archipelago Marine Research Ltd., Coastal and Ocean Resources 
Inc., Cook Inlet Regional Citizens’ Advisory Council, Exxon Valdez Oil Spill 
Trustee Council, National Park Service, NOAA National Marine Fisheries 
Service, Prince William Sound Regional Citizens’ Advisory Council, National Park 
Service, The Nature Conservancy, US Forest Service, and US Fish and Wildlife 
Service. 
 
This and other ShoreZone reports are available for download from the Coastal & 
Ocean Resources website (www.coastalandoceans.com). 
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1.0 OVERVIEW OF THE SHOREZONE MAPPING SYSTEM 
 
 
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, 
sedimentary, and biological across-shore components within those units (Figure 
1.6). Units are digitized as shoreline segments in ArcView or ArcGIS, then integrated 
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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). 
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Figure 1.3.  Example of recorded flight trackline, 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. 
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Figure 1.5.  Example of digital still imagery, showing biobands in Icy Strait, SE Alaska. 
Digital photographs are linked to the recorded digital tracklines by 6-digit UTC time code, 
providing a GPS position on the shoreline 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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Figure 1.7.  Example of mapping of surfgrass and eelgrass ‘biobands’ as observed in the 
along-shore units in areas of Chichagof and Baranof Islands, Southeast Alaska. Average 
unit length in this region is 260 m. The inset map shows the shoreline that has been 
inventoried in blue. Note that the eastern side of these islands has not yet been imaged. 
 

 
 
Figure 1.8.  Measuring coastal profiles and recording species data during a ground station 
survey, on northwest Afognak Island in the Kodiak Archipelago, northern Gulf of Alaska. 
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2.0 SHOREZONE AERIAL VIDEO IMAGING (AVI) SURVEYS 
 
 
2.1  AVI Survey Overview 
 
Planning for an aerial survey program must begin well in advance (typically months) 
of the actual field work to secure the appropriate survey personnel, videographic 
equipment, aircraft, and support base. Many of the base camps are at remote 
locations that require fuel to be placed prior to the survey, necessitating very long 
lead times. 
 
The principal scheduling criteria for the aerial survey program is the selection of 
“low-tide windows” during which tidal elevations will be lower than zero feet for all the 
imagery acquisition. There are typically three suitable tidal windows per summer 
season, each five to six days in duration. Low tides that are suitable for image 
collection range between 2.5 to 4 hours per day in duration on the open coast (deep 
inlets and lagoons may have delayed tides). 
 
While most fixed-wing aircraft have suitable ranges to fly for the duration of low tide 
(4 hours), helicopters are typically limited to 3 hours of flight time. Fuel placement is 
critical to optimize imagery acquisition during the low-tide window; we have used 
both helicopters and vessels to position fuel. The minimum amount of time required 
for refueling is 20-30 minutes, which is ~10% of the potential imaging window. 
 
Imaging is conducted from the left side of the aircraft, thus the survey is usually 
planned to achieve a contiguous, sequential imaging of the shoreline. However, 
weather conditions may require alteration of the plan so primary, secondary and 
tertiary survey objectives are important aspects of each daily plan. 
 
Detailed daily flight plans are constructed by the survey geologist (Figure 2.1). 
Typical personnel functions are summarized in Table 2.1. Pre- and post-flight 
responsibilities tend to be shared among personnel, but in-flight activities are 
generally assigned to a particular crew member. 
 
Each survey team is identified with a name and a two-letter abbreviation (e.g. Team 
Cordova, or “DV”) used in the video tape headers and navigation data files. 
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Team Cordova (DV) 8 *Homer-Cordova 300 km @ 160km/h = 2 hr = 60 gal
Flight Shoreline Total Transit

Day Date Gal* Time Time (hr) (km) (km) (km) Location
1 15-May-07 60 5:05 20 sunrise 5:09; lift off, transit to outside Boswell Bay, NE tip Hinchinbrook

5:13 100 tide opens; survey N HINCHINBROOK to Shelter Bay (no refuel)
6:15 100 SW Hinch, Port Etches, Cape Hinch
7:15 70 Hook Pt to Boswell Bay (finish Hinchinbrook)

tide= 8:00 10 Mummy Island
3:23 8:10 # begin South Hawkins if time/fuel permit

8:20 10 set down Cordova; refuel after tide
100 8:36 3:15 280 tide closes

2 16-May-07 4:50 120 lift off; transit to Squaw Bay, head of Eaglek (arr 5:40)
5:46 150 tide opens; Eaglek Bay and islands
7:10 75 Schoppe Bay, Kniklik, Olsen Island

90 7:45 2:55 5 setdown and refuel Cannery Creek
8:15 75 5 liftoff; lower Unakwik to Mueller Bay

tide= 9:00 100 Mueller Cove, Siwash Bay, Jonah Bay
3:50 9:36 tide closes (later in upper Unakwik)

10:00 130 return to Cordova
90 10:50 3:05 400 set down and refuel, Cordova

3 17-May-07 5:30 130 lift off; transit to Unakwik (arr 6:20)
6:28 130 tide opens; Jonah to upper Unakwik, Wells Bay
7:50 80 Cedar Bay, Granite Bay

100 8:40 3:10 20 setdown and refuel Cannery Creek
9:10 40 20 liftoff; Fairmount, Eickelberry Bay

tide= 9:35 100 Glacier Island
3:59 10:27 tide closes

10:35 100 return to Cordova
60 11:15 2:05 350 set down and refuel, Cordova

4 18-May-07 6:30 100 lift off; transit to Long Bay (arr 7:10)
7:16 70 tide opens; Long Bay
7:50 110 Columbia Bay (not all of Heather Isl or Bay); end at 9

90 9:15 2:45 35 transit and refuel Tatitlek (set down at time shown)
9:45 35 liftoff after fuel; return to Heather Is (Columbia Bay)

tide= 10:00 100 finish Columbia; Valdez Arm up to near Sawmill Bay
3:55 11:00 50 Port Valdez (won't finish)

11:11 130 tide closes; push tide til 11:30; return to Cordova
60 12:10 2:10 330 set down and refuel, Cordova

5 19-May-07 6:50 130 lift off; transit to Port Valdez (arr 7:40 to do Valdez early)
8:11 100 tide opens; finish Port Valdez, Jack Bay (by 8:40)
8:40 130 5 Galena Bay, Tatitlek, Boulder Bay (~30 km past Tatitlek fuel)

90 10:00 3:10 setdown and refuel Tatitlek
tide= 10:30 75 liftoff after refuel; Bligh, Busby (Tatlk Narrows tide ends @ 11:20)
3:38 11:15 75 Copper Mtn Pen, Landlocked Bay, Fish Bay, Port Fidalgo to pass

11:49 80 tide closes; push tide in Fidalgo tli 12:00 (ok to fly Fid-Grav pass)
60 12:30 2:00 380 set down and refuel, Cordova

6 20-May-07 8:35 80 lift off; transit to head of Port Fildalgo (arrive 9:05)
9:16 100 tide opens; finish Port Fidalgo to Knowles Head

10:05 100 Port Gravina
11:05 100 Beartrap Bay to Gravina Pt., Sheep Bay; begin Simpson if fuel permits

tide= 105 12:05 3:30 30 set down and refuel, Cordova (after tide)
3:05 12:21 300 tide closes

28:05:00 heli time 2,040 km
04:40 avg daily he 340 km/day

Notes
- only leave gaps near Cordova; not far field sites! - blue refuels are drums Jet-A in the field; others are at base
- 100 km/h survey rate, 150 km/h transit rate - push tides (5 min on each side of the window), esp in fjords
- transits can be faster if clear - note flight time in italics (between fuels and total each day)
- Tatitlek tides are up to 30 minutes earlier (consult tides sheet; plan as written considers this)
Fuel Placement
- lift off and set down shown in italics; flight time is difference between the two
- gallons of fuel based on flight time in italics

 
Figure 2.1.  Sample daily flight plan. Shown is plan from Prince William Sound 

AVI survey in May 2007 (Team Cordova). 
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Table 2.1.  Responsibilities of ShoreZone Aerial Video Imaging (AVI) survey personnel. 
 
Personnel Pre-Flight Activities In-Flight Activities 
Videographer 
Geologist 

• responsible for setting up 
camera 

• tests entire system prior to lift 
off 

• synchronize video camera 
clock to GPS clock 

• synchronize tape deck clock 
to GPS clock 

• labels and packs videotapes 
(with 2-min headers) 

• video-imaging and continuous geological 
description 

• checks image framing  
• manually adjusts exposure if necessary 
• advises pilot re flying corrections 
• checks camera switches at regular intervals 
• check audio meters for sound level 
• checks counter on recorder 

Photographer 
Biologist 

• set-up film 
• tests designated audio-sound 

track 

• provide continuous biological commentary 
• shoots digital still photos 
• stores digital media 
• assists in navigation using paper charts 

Navigator • assists in design of flight track
• prepares flight line maps 
• documents tide window 
• synchronizes computer clock 

to GPS clock 
• brings and uses charts 

• checks monitor for framing and exposure 
• monitors electronic mapping and logging system 
• coordinates tape changes 
• directs pilot in general strategy (use clock face 

for directional instructions) 
• provides geographic reference points to the 

geologist for recording on audio track 
• provides feedback on quality of commentary to 

biologist and geologist 
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2.2  Guidelines for Videographer (Geologist) During ShoreZone AVI Surveys 
 
 
1. Speed and Altitude:  Typical flight speed is 60 knots and altitude is 250’ (100 km/h 

survey rate, 150 km/h transit rate). Be careful about the speed as often the pilots 
unconsciously speeds up or slows down and has to be refreshed. On intricate 
shorelines, speed will have to be lower and on long straight sections it can be a bit 
faster. Altitude should vary as width of the shore zone. Wide shore zones require higher 
altitudes (500-600’ is typical for estuaries). Generally the pilot gets the idea and 
automatically climbs as he approaches an estuary. 

 
2. Shooting Angles:  Keep the horizon level (using the treeline 

helps), shooting about 45 degrees off the trackline with the door 
jamb just out of the right side of the image. The camera should be 
pointed around 45 degrees down so the shoreline is appearing in 
the right upper corner, passing through the center of the screen 
and out of the left lower corner (sketch at right). It does help the 
mappers to shoot ahead occasionally so they get a single view 
showing the overall complexity (or similarity) of the coast. Also you can follow an 
interesting feature with a slight zoom in, holding the framing stationary on the feature as 
the helicopter passes over. 

 
3. Cornering:  Get the pilot used to always making counter-

clockwise turns (see preferred trackline at right). This puts the 
left side of the helicopter down and allows for better filming, 
although the camera person will have to lift the camera during 
the turn. Some pilots persist on doing clockwise, “hover” turns at 
the end of long narrow inlets but it invariably doesn’t work – the 
helicopter has to slow down more, is less stable and struts and 
skids fill the image. 

 
4. Framing:  Use the monitor to frequently check framing. You 

should also check that the little red dot is in the image (indicates 
recording) and that the tape-remaining counter is running. At the 
same time, make sure you camera is recording (little red light on 
back of handle). Minimize the sky in the image to avoid 
silhouetting the shore zone; too much sky will cause the shore zone to be almost black. 
This is very difficult to avoid in bright surf areas. 

 
5. Narration:  Generally the morphology doesn’t need to be described because mappers 

can see this in the videography. Concentrate on the sediment texture, which is not so 
clear in the imagery; be as precise as possible (“a veneer of pebbles and cobbles over 
sand”; “medium sand beach face and a pebble sand berm”; “pebbles and sand with 
scattered boulders.” Provide the description from supra-tidal down to lower intertidal. 
The other thing to mention is widths, over and over. Be precise (“the beach face is 20 m 
wide.”) Widths on all components (multiple A, B zones) are helpful but even if you can 
only provide a few, it is useful to the mappers. Let your enthusiasm be part of the 
narration – there will be an army of mappers working on this all winter. Geographic 
names provided by the navigator have to be repeated as the navigator’s comments are 
not recorded. 
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6. Camera settings:  Autofocus with filter adjustments off. Look out for: flashing “ND1” in 
video camera frame and adjust the filter setting to whatever the camera recommends. 
Toggle the “display” button to prevent red “REC” and other information appearing in 
recorder frame. Mate and tape all cables so they are neat and not loose. If recorder 
becomes black and white, cables are probably loose. If the recorder has lines running 
through it, recording for a few minutes at the beginning transit is helpful (or running the 
head cleaner). Make sure the “HiFi sound is set to “2” on both the recorder and the 
camera. (On the Narcissus / New GVD system, audio is set to “stereo.”) 

 
7. Time:  Synchronize watch, digital camera, GPS, and laptop at the start of each day. 
 
8. Mapping Terminology tips:  Use “ramp” for 5-15 degrees slope, “platform” for <5 

degrees, and note whether a cliff is MORE or LESS than 35 degrees (Casl vs Cail). Note 
if widths are more or less than the 30 m benchmark. 

 
9. Video camera and filming reminders: Reset white balance according to instructions. 

Use only a skylight filter, not a polarizing filter. Check small watch batteries that enable 
memory functions. Look over pilot’s shoulder to see 60 knots speed. Ask navigator to 
monitor GPS is around 100 km/h speed. Don’t get too close or too far from shore. Try to 
shoot 45 degrees out the door and 45 degrees down to the ground. 

 
 
2.3  Guidelines for Photographer (Biologist) During ShoreZone AVI Surveys 
 
 
1. Keep up a streaming commentary mentioning ALL biobands present even if the biota is 

not changing and you feel as though you are repeating yourself. More is always better. 
 
2. Use bioband names when describing individual species which are not easily identified. 
 
3. Make note of changes in biological wave exposure and always mention the exposure at 

the beginning of the day and when starting a new section of shoreline or after a tape 
change. 

 
4. Pay particular attention to what is at the waterline and in the subtidal as this is the area 

that is most difficult to see when reviewing the video. Also make note of offshore kelp 
beds that may not be captured in the video 
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2.4 Post-Flight Data Processing 
 
The navigation trackline data are processed daily by the survey navigator and 
updated to a MS Access Master Trackline Database file (Figure 2.2). Trackline 
position, video imagery, and digital photo times are linked to a GPS location using 
the six-digit UTC time code. 
 
The survey geologist is responsible for processing start, end, and break times for 
each tape in the form of a tape log (Figure 2.3). 
 
 
 
 
 

 
Figure 2.2  Schematic illustrating the processing of navigation data (Fugawi) and the linking 
to digital photos and video imagery using an MS Access database and GIS shapefiles. 
 
 
 

ACCESS MASTERTRACK DATABASE 

FUGAWI 

EXCEL PHOTO TEXT FILE

GIS SHAPEFILES
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Figure 2.3.  Sample tape log created by the geomorphologist (videographer) for each tape of 
recorded imagery. 
 

2006 Southeast Alaska Aerial Video Imaging Survey 
Team Sand Lance (SL) 
(EXAMPLE TAPE LOG) 

 
 
 

Tape: SE06_SL_05 Date: 26 May 06 
    
    
General Location: West side Behm Canal, Helm Bay to Spacious Bay 
    
Time Start (UTC): 14:00:05 Geo: Borecky 
Fuel Break: 14:44:02 to 15:22:02 Bio: Morris 
Time End (UTC): 15:36:12 Nav: Anderson 
Tape Length: 58 min, 9 sec   
  
Weather: Overcast with sunny periods. 

 
 
 

Time 
(UTC) 

Location Photo 

14:02:25 Pt Francis SE06_MM_01745 
14:12:28 Head of Helm Bay SE06_MM_01859 
14:21:56 North side, mouth of Helm Bay SE06_MM_01950 
14:25:28 Heckman Point SE06_MM_01995 
14:36:17 Snail Point SE06_MM_02126 

 Fuel Break: 14:44:02 to 15:22:02  
15:23:20 North side Square Island in Spacious Bay SE06_MM_02214 
15:29:19 Head of Spacious Bay SE06_MM_02276 
15:34:14 Unnamed estuary N. side Spacious Bay SE06_MM_02329 
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A 

 
 
B 

 
 
Figure 3.4.  Oblique aerial photo (A) illustrating the delineation of an alongshore unit. 
Each unit is sub-divided into several across-shore zones (B) according to tidal elevation 
(supratidal, intertidal, subtidal), in which the geomorphic and sedimentary components 
(e.g. rock cliff, cobble beach) and biobands (e.g. lichen, barnacle, Fucus, red and green 
algae, and eelgrass) are mapped. 
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A 

 
 
B 

 
 
 
Figure 3.5.  Data entered in the relational database (A) are linked to spatial location in 
ArcGIS (B) by the unique Physical Identifer (PHY_IDENT). 
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3.3  Physical Mapping Guidelines 
 
 
Paper maps are created using layouts in ArcGIS software, in which shapefiles (also 
known as layers or themes) illustrate the digital shoreline, the survey trackline, and 
the survey photo points for that particular survey and tape. Six-digit UTC time codes 
at each trackline point link the location on the ArcGIS map to the video and still 
imagery. 
 
Each map is annotated with region, area, tape number, map number, scale bar, 
northern arrow, and regional inset. Maps are sequentially numbered by tape, such 
that Map R09.01 is the first map made for tape SEA2005R-09. Each map should 
include an inset map of the geographic location and be annotated with important 
shore names and bodies of water which will be used in the “SHORENAME” field of 
the database. 
 
Paper maps are used by physical mappers to delineate unit breaks. When physical 
mapping of a tape is completed, the relevant paper maps for that tape are 
photocopied and supplied to biological mappers, along with the physical mapping 
data and GIS files. 
 
Alongshore units are delineated primarily on the basis of relatively uniform physical 
characteristics, including: 

• geomorphology 
• sediment texture 
• degree of wave exposure. 

 
Secondary characteristics that influence the location of unit breaks include: 

• general biological patterns 
• intertidal slope and width 
• coastal process (e.g. mass wasting vs. fluvial) 
• human alteration. 

 
The alongshore length of an individual unit varies with shoreline complexity, 
crenulation, and coastal processes, but averages 200 to 400 meters. 
 
Each along-shore unit is further characterized by the geologist in terms of a 
collection of across-shore components which are geomorphic features (“Forms”) 
such as cliffs, beaches, and tidal flats, with associated texture characteristics 
(“Materials”) (Figure 3.4). The across-shore component attributes are entered into 
the XSHR table of the database and are linked to the parent data in the UNIT table 
by the Physical Identifier, or PHY_IDENT. 
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BC Organics, Manmade, Channel, Ice 
 
BC 31 
If >50% marsh in the A and B zone combined then ESI 10A 
If the biologist comments on the marsh being predominately freshwater, ESI 10B 
can be used. 
If the ESI 9A requirements are met (see protocol), then 9A can be used for large 
tidal flats or deltas and 9B can be used in lagoon areas. 
If none of the above requirements are met, assign ESI class based on the dominant 
Form. 
 
BC 32 
If it is riprap then ESI 6C 
If Exp. <=SP then 8B 
If Exp. >=SE then 1B 
 
BC 33 
If Exp. <=SP then 8B 
If Exp. >=SE then 1B 
 
BC 34 
Decide what BC class you would assign if you did not assign a BC 34, then assign 
and ESI class based on that. 
 
BC 35 
ESI 8A (refers to “impermeable” scarps) 
 
 
Other ESI classes 
 
2B, 3B, 3C, 8E, 9C, 10C, 10D, 10E 
 
These classes are not generally used in the Gulf of Alaska. If ShoreZone expands 
into other areas of Alaska, these classes may be more relevant, and this document 
will be revised. 
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EXP_OBSER: An estimate of the wave exposure as observed by the physical 
mapper, as a function of the relative fetch (Table A-5), with a consideration of 
geomorphology. 
Transitions in exposure: Although it does occasionally happen, it is a rare to have 
the exposure change directly from E to P in adjacent units. In most cases there will 
be a transition zone that includes a few units of SE or SP or both. For example, the 
entrance to a bay will tend to have a bit higher exposure than the head of the bay 
due to its location and processes such as wave refraction. This transition zone 
needs to be recognized when mapping exposures. 
Biological wave exposure: After physical mapping is complete, biological mappers 
assign each unit a “Biological Wave Exposure” category on the basis of observed 
biota (see detail in Section 5.0). This value and that of EXP_OBSER may not be 
identical. The Oil Residence Index (ORI) for the overall unit is assigned on the basis 
of biological wave exposure (field EXP_BIO in the BioUnit table). (Note: ORI for the 
across-shore components (in the XShr table) is assigned on the basis of the 
exposure observed by physical mappers (EXP_OBSER). 
SED_SOURCE: A code indicating the estimated sediment source for the unit: 
(A)longshore 
(B)ackshore 
(F)luvial 
(O)ffshore 
(X) indicates sediment source cannot be identified 
Examples: accretionary spits are classified as Alongshore; landslides are classified 
as Backshore; rivers are classified as Fluvial; offshore bars are classified as 
Offshore. 
SED_ABUND: A code indicating the estimated sediment abundance in the unit. 
(A)bundant (areas with accretional landforms and highly mobile sediments) 
(M)oderate (some mobile sediment but not likely to rapidly move) 
(S)carce (areas of bare rock or rock with occasional cobble/boulder veneer) 
SED_DIR: One of the eight cardinal points of the compass indicating dominant 
sediment transport direction (N, NE, E, SE, S, SW, W, NW). (X) Indicates transport 
direction could not be discerned from imagery.  This field is interpreted from the 
features observed within the unit. 
CHNG_TYPE: A code indicating the stability of the shore unit, reflecting the relative 
degree of “measurable change” during a 3-5 year time span. Bare rock would be 
classified as stable, because it will likely not reveal measurable changes on that 
timescale. Accretional features are indicated by an abundance of sediment and a 
healthy sediment source (such as a river and delta system). Erosional features are 
indicated by landslides and by undercutting from waves. The following codes are 
used: 
(A)ccretional 
(E)rosional 
(S)table 
SHORE_PROB: Comment on nature of difference between digital shoreline and 
observed shoreline. 
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Significant changes to the digital shoreline: During mapping, draw significant 
shoreline changes clearly on the paper map. Make a comment in the 
SHORE_PROB field of the Unit table to explain it to users and to assist biomappers 
(such as “islet is attached headland”). If the discrepancy is significant enough to 
change in the GIS when digitizing, make a note in both the SHORE_PROB and 
UNIT_COMMENTS field (such as “islet is attached headland; fixed in GIS.” If the 
change is pertinent at the across-shore level, also enter a comment in the XShr table 
(such as for tombolos connecting B zones). 
“Missing” shoreline features: When digitizing shoreline changes, features present in 
the digital shoreline but not observed in the imagery are generally not deleted. 
(These could be offshore reefs that were not flown but should remain part of the 
basemap. These features may be coded “9999” to indicate they are a part of the 
shoreline but not mapped. 
Adding shoreline features: Features observed in imagery but not present in either of 
the digital shoreline basemaps may be digitized on the basis of the imagery if they 
are significant (such as large accretion spits that are vegetated or otherwise appear 
intransient). Additions to the digital shoreline should be noted in the SHORE_PROB 
field in all cases, and in the UNIT_COMMENTS and XSHR_COMMENT field when 
appropriate. 
SM1_TYPE: The primary type of shore modification occurring within the unit. At 
least one SM field must be completed if an anthropogenic Form (“A”) is entered in 
the XShr table. 
Data entered in the SM type fields must be two capital letters and be one of the 
following values: 
BR = boat ramp 
CB = concrete bulkhead 
LF = landfill 
SP = sheet pile 
RR = rip rap 
WB = wooden bulkhead 
For every SM type, there must be an SM %. The sum of the SM %s must be entered 
in the SMOD_TOTAL field. 
Special cases (anthropogenic features): Aa, Af, Ah, and At 
Pilings (Aa) are not considered a shore modification unless they are driven in side-
by-side to form a retaining wall, in which case the shore modification code for 
wooden bulkhead (WB) would be used. 
Floats (Af) do not require a shore modification entry; floats should be mapped in the 
A and B zones only. 
Village sites (Ah) such as shell middens, fish traps, weirs, and clam gardens do not 
require a shore modification entry. 
Fill and tailings (At) placed deliberately at landings, garbage dumps, or around 
structures should be coded LF. Domestic trash and debris around a house is not 
considered a LF. 
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Guidelines for Across-Shore Data Entry (XShr Table) 
 
 
ZONE: A code indicating the across-shore position (tidal elevation) of the 
component: 
(A) supratidal 
(B) intertidal 
(C) subtidal (shallow nearshore) 
Supratidal (A zone): This zone is the upper limit of the marine influence and is rarely 
inundated; also known as the “splash zone.” The top of the A zone is often marked 
by the presence of a storm berm (Form “Bs”) or log line. On rocky substrates, it is 
characterized as the area between the black lichen Verrucaria and terrestrial 
vegetation (grass or trees). Grass and trees are mapped as a Materials in the A 
zone when within a marsh or when overhanging, rooted in, or covering any part of 
the supratidal zone. 
Intertidal (B zone): Across-shore position between the mean high-tide line (often 
indicated by a line of debris or a change in color) and the low-water line. This region 
is completely inundated by daily tides. 
Shallow subtidal (C zone): Across-shore position below the low-water line (tidal 
elevations at 0 datum and deeper); also known as the shallow nearshore zone. Non-
draining pools on delta flats could be considered subtidal if they are deep enough, 
but river channels would not be. Vegetation in river channels not at the seaward 
delta edge would be considered part of the B zone and would be biomapped in the 
component’s Rs Form. 
Forms and Materials are occasionally entered in the C zone, including lagoons 
(Form Lo or Lc), tidal flats or channels (Form Tt or Tc), and anthropogenic features. 
Forms in the C zone do not require a Material but should include one if 
anthropogenic. 
Anthropogenic features in the C zone: If the feature extends into C zone (e.g. pilings 
or breakwater), map these features into the Forms and Materials of the C zone. 
Floats should be mapped in the A and B zone but not in the C zone. 
Absence of a C zone: Some units (such as tombolos) lack a true subtidal zone. In 
these cases, delete the C zone row and enter “no C zone” in the XShr comment field 
of the LOWEST B ZONE. This assists in database QA/QC and in biological 
mapping. 
COMPONENT: Further subdivisions of zones, numbered from highest to lowest 
elevation within across-shore profile (e.g. A1 is the highest supratidal component; A2 
is lower and closer to the intertidal; B1 is the highest intertidal component; B2 is 
lower intertidal). Each zone must have at least one component (A1, B1, C1 is the 
minimum entry). Multiple components within a zone are required if the zone is very 
wide or if there is a significant change in slope, geomorphology, or sediment texture 
across-shore. For example, the B1 could be dominated by a sand beach face (Form 
Bf), while the B2 is characterized by a wide tidal flat (Form Tt).  
Form1: The principal geomorphic feature within each across-shore component, 
described by a specific set of codes (Table A-11). The first letter is uppercase, 
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followed by up 5 lowercase modifiers (e.g. Casl or Bfr). Forms should be listed in 
order of their relative prevalence in the zone.  
Anthropogenic features:  When an anthropogenic feature is mapped as a Form, 
further data about this feature should be entered in the “shore modification” fields of 
the unit table. A few exceptions do apply: pilings (Aa), floats (Af), village sites, fish 
traps and clam gardens (Ah) do not require a “shore modification” field entry (see 
also see SM_TYPE description above). 
Cliffs: Active vs. Passive (Casl vs. Cpsl):  A cliff is considered active when there is 
bare substrate showing (this is the most common case). A cliff is considered passive 
when it has substantial vegetation growing on it, suggesting a highly stable surface. 
Beach Berm vs. Beach Storm Ridge (Bb vs. Bs):  A beach berm receives frequent 
marine influence, contains more mobile sediment, and may be found in the intertidal 
zone. A beach storm ridge only receives occasional marine influence and may only 
be mapped in the supratidal zone. There will often be vegetation growing on a beach 
storm ridge (grasses and trees), suggesting it is relatively more stable. A beach 
berm will not have vegetation growing on it, owing to its more mobile nature. 
Beach face vs. Beach veneer (Bf vs. Bv):  A beach face is solely composed of 
mobile sediments and shows no evidence of underlying bedrock. A beach veneer 
code is used when a rock platform has a heavy covering of sediment atop it. The 
underlying rock platform will be obvious and poke through the sediment. 
Beach low-tide terrace vs. Tidal flat (Bt vs. Tt):  A Bt can be used for flat beaches (<2 
degrees ) that occur in the upper B zone. It can also be used in the lowest B zone IF 
the width of that zone is <10% of the overall intertidal zone width. Typically a Tt is 
used when the width of that B zone is >30 m. 
Beach plain (Bp):  A beach plain is a supratidal feature and should not be used as a 
code in the intertidal zone.  Generally they are rare features but can be found on 
outer exposed coastlines, such as in the Yakutat area. Beach plains are wide, flat 
features that receive occasional marine influence (once or twice a year) during large 
storm events. It is not uncommon to observe washover features as a result of such 
marine events; this observation can be coded using the washover fan modifier (w) in 
the coding, i.e. Bpw. 
Beach inclined (Bi):  Generally this code is not used because it is vague and lacks a 
clear definition. 
Tidal channel vs. River single channel: (Tc vs. Rs):  Most rivulets that occur on tidal 
flats are Rs or Ri, but not Tc. A Tc should be mapped only when the tidal flat is wide 
(>200 m), flat (<3°), and there is no visible fluvial source. 
Offshore Island (O):  This code is only used when a main shore unit has an offshore 
islet grouped with it.  For example: If the islet consists of a low cliff with a boulder 
veneer it will be mapped as follows: Form 1: Ol – Cb/R.  When mapping the same 
islet as a separate unit it will be mapped as follows: Form 1: Cail – Cb/R.  
If islets are shown on the electronic shoreline, they will normally be mapped as their 
own unit (several islets can be grouped together as one unit), unless the islets have 
no vegetation in the A zone (in which case they are considered a reef, Form R). If 
islets are not on the electronic shoreline they can be mapped as a form on the main 
shoreline unit using the Offshore Island (O) code. Generally the (O)ffshore Islet code 
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is avoided, because a better characterization is achieved using the appropriate 
geomorphic form code. 
Reefs vs. Islands:  Islands that are vegetated are mapped according to the 
aforementioned rules. Reefs are not vegetated and are thus mapped as a secondary 
form of the main shore unit using the reef (F) code. 
MatPrefix1: Veneer indicator field; blank = no veneer; “v” = veneer; use “v” when 
unconsolidated sediment overlies rock or other sediment (e.g. v Cbc/Cps); do not 
use when organics overlie substrate (e.g. Bt/Cps or At/Casl) 
Mat1: Material (substrate and/or sediment type) that best characterizes Form1, 
described by a specific set of codes (Table A-12). The first letter is uppercase, 
followed by at least 1 and up 5 lowercase modifiers (e.g. Cbc or Btg). All Forms must 
have a Material code, unless it is a lagoon (L) or tidal channel (Tc) mapped in the C 
zone.  In these cases it is acceptable to leave the Material code out because the 
material is often not obvious. 
Clastic Materials (C): Sediments should be listed in the order of abundance. For 
example, a sand and gravel beach comprised of mostly sand, some pebbles, and 
occasional cobbles should be coded as Cspc. If it is obvious that one type of 
material overlies another, use the veneer modifier (e.g. v Cbc/Cps). 
Veneer (v): Layers of sediment over top of other sediment should also be coded in 
order of abundance. For example, if there is an abundance of boulders and some 
cobbles overlying sand, this would be coded as v Cbc/Cs. 
The lowercase v is not used for organics (such as trees, grass, or logs) overlying 
substrate. If there are logs in the A zone overlying boulders and cobbles, which are 
overlying rock, code as follows. Form 1: Pr - At/Cbc, Form 2: Pr – v Cbc/R.  In 
general the logs should be mapped in Form 1 unless the logs are very scarce. 
Biogenic logs (Bl) vs Anthropogenic logs (At): 
Biogenic logs (Bl): Logs that have eroded or fallen from a forested shoreline owing to 
coastal, fluvial, or mass wasting processes. In most cases, these logs will have a 
root ball or some portion of the roots still attached, suggesting that they have not 
been cut. In other cases they may by lying across the intertidal zone while still being 
attached to the ground in the supratidal zone. 
Anthropogenic logs (At): Logs that have been cut due to logging activities. These 
logs have most likely escaped from log booms and will not have any roots or 
branches attached. 
Most logs that are in the supratidal and high intertidal zones are At and should be 
coded as such. When there are also living trees and grasses, avoid trying to lump 
the logs into the biogenic code by using a Bltg code. For example: When both trees 
and logs over boulders and cobbles are present, and the logs are the most 
abundant/significant, use the following coding for Materials: Mat 1: At/Cbc, Mat 2: 
Bt/Cbc. When trees and organics are most abundant/significant, use the following 
coding for Materials: Mat 1: Bt/Cbc, Mat 2: At/Cbc. Note that no veneer (v) is used 
for either of these Material codes. 
WIDTH:  The average across-shore component width (in meters). Only the width for 
the primary component (e.g. A1, B1) may be entered, and it must be consistent with 
the BC Class assignment (that is, the sum of B zones <30 m are different classes 
than those >30 m; see Table A-2). 
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SLOPE: The estimated across-shore slope of the mapped primary geomorphic form (in 
degrees). Only the slope for the primary component (e.g. A1, B1) may be entered, and it 
must be consistent with the Form codes (Table A-11). 
For example, a flat platform (Pf) must have <5° slope; a ramp (Pr) must have slope between 
5° and 19°; an inclined cliff (Cail) must have a slope between 20° and 35°; a steep cliff 
(Casl) must have a slope >35°. 
PROCESS: The dominant coastal process affecting the morphology of the component: 
(F)luvial 
(M)ass wasting (landslides) 
(W)aves 
(C)urrents 
(E)olian (wind, as with dunes) 
(O)ther 
If the dominant coastal process is tidal, “O” is used in this field and a comment 
should be made in the Unit_Comment field about this. 
COMPONENT_ORI: Oil Residence Index (Tables A-5 and A-6); defines the persistence of 
oil residence on the basis of substrate type on scale of 1 to 5, in which 1 reflects probable 
short oil residence (days to weeks) and 5 reflects the potential of long oil residence (months 
to years). 
Rules for defining ORI: The ORI is supplied for each subdivision (component) of the A and B 
zones but can only be entered for Form1. The ORI and materials in Form1 should be 
consistent, rather than refer to sensitive items in Forms 2 or 3. If necessary, move the 
sensitive items to Form 1 or break the unit accordingly. 
The ORI code is determined by the most sensitive material in the component. For example: 
Biogenic grass over sand and pebbles (Bl/Csp) in a semi-protected exposure (SP) will have 
an ORI of 5, owing to the grass in the component. 
Table A-5 does not provide an ORI code for organics and vegetation when the exposure is 
SE, E, or VE. There are some occasions when organics do occur in the supratidal zone 
within these exposures (marshes and lagoons). In these cases, an ORI of 5 is assigned to 
recognize the existence of these organics. 
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Guidelines for Processing Still Photos (tblBioSlideList Table) 
 
The first field in the Unit table is the “Slide” field, in which a box can be checked to indicate 
the existence of a representative digital still photo for the unit. When the “Slide” box contains 
a checkmark, the following data is entered in the tblBioSlideList Table: 
 
SlideID: Automatically-generated unique Slide ID (no data entry required) 
UnitRecID: This field links the BioSlideList to the Unit table. Enter (or copy and paste) the 
UnitRecID from the Unit table into this field of the tblBioSlideList Table if the unit is visible in 
the photo. The same UnitRecID may be used for several slides, if appropriate. Each slide 
can only have one UnitRecID, so the most representative unit for that slide should be 
selected. 
SlideName: Assigned slide name from field survey (e.g. SE06_MM_21310) 
ImageName: Assigned image name (JPG format) (e.g. SE06_MM_21310.jpg) 
TapeTime: UTC time that image was collected during field survey; used to link digital 
imagery to along-shore units; format: month/day/year/hh:ss:mm 
SlideDescription: Comments made during physical or biological mapping 
ImageType: “Digital” or “Slide” 
FolderName: Name of the folder in which the images are stored on the network. 
PhotoLink: Enables links to photos to be established in the database. 
PHY Good Example: Box may be checked to indicate the photo is a good example of the 
feature or BC Class. 
PHY SlideComment: Comments made by physical mapper. 
Enter “can also see unit…” in the comment field if other units can be clearly seen in 
the photo. Use the PHY_IDENT (10/01/8888) (don’t have to include /0) to enable 
searches on any photos of the unit. 
Note: If units are deleted, be sure the reference RecID is removed from the 
tblBioSlideList table. 
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Guidelines for Mapping Anthropogenic Forms and Materials 
 
Breakwaters, groins, and jetties are all coastal modification structures that impose a 
physical barrier in the nearshore zone and perform a function – to block the flow 
of littoral drift or reduce wave energy (Table 3.1). Sample images are shown in 
Figure 3.6. 
 
 
 
 
 
Table 3.1.  Definitions of structural and non-structural anthropogenic forms. Non-structural 
forms and materials should also be mapped if they represent more than 10% of the area of 
the supratidal (A zone) or intertidal (B zone). 
 
Structure Function 
Breakwater barrier that breaks the force of waves, as in harbor works 
Bulkhead retaining structure of timber, steel, or reinforced concrete, used for 

shore protection or harbors 
Jetty pier or structure projecting into the sea or other body of water to 

protect a harbor, deflect energy 
Sheet pile usually flat, driven side by side to retain earth or to prevent seepage 

into an excavation 
Wharf structure built on the shore of or projecting into a harbor, stream, 

etc., so that vessels may be moored alongside to load or unload or 
to lie at rest; also called a quay or a pier. 

Non-structural Sample codes 
plastic, junk Form At, Mat Adwf 
fishing net sets Form Af, Mat Adw  
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Breakwater, riprap and rubble 
Form “Ab,” Material “Ar,” Shore Mod “RR” 
Sitka, AK 

Wooden bulkhead 
Form “As,” Material “Aw,” Shore Mod “WB” 
Alaska 

 
 

Jetty, structural concrete and metal 
Form “Aj,” Material “Aao” 
Ketchikan, AK (image SE06_MM_00208) 

Jetty / pier, wooden 
Form “Aj,” Material “Aw” 
Annette Island, AK (image SE06_MM_07656) 

 
Metal sheet pile – Alaska 
Form “As,” Material “Aa,” Shore Mod “SP” 

Concrete sheet pile – Alaska 
Form “As,” Material “Ac,” Shore Mod “SP” 

 
Figure 3.6.  Sample images and codes for mapping anthropogenic Forms and Materials. 


