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Metric to U.S5. Custamary

Multioly gv To Obtzin
millimetars (mm) 0.93¢937 inches
cantimeters {c¢m) Q.3¢37 inches
metars {(m) 3.281 feet
nerers (m) Q.3488 Fathoms ]
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miiligrams (mg) 0.30003527 guacas
grams (g) 0.03827 ounceas
kilograms (kq) 2.205 . pounds
metric tens (¢ 2208.0 pounds
metric tons (t) 1.102 short tons
Kilocalories (kcal) 3.968 . British thermai units
Caisius degrees (°C) 1.3(°C) ~ 32 Fahrenheit degrees

U.S. Customary to Menric
inches 25.40 millimetaers
inches. 2.54 centimeters
feet (f%) ) 0. 3048 metars
fathems . 1.829 metars
statute miles (mi) 1.609 kilometars
rnautical miles (nmi) 1.352 kilometars
square feet (fi%) 0.0929 square meters
square miles (mi®) 2.590 square kilometers
acras . 0.4047 hectares
galions (gai) 3.785 licers
¢ubic feet (Fu2) 0.92831 . cubic meters
acra-reet 1223.0 . cubic metars
ounces (0z) : ©28350.9 milligrams
ouncas (oz) - ‘ . 28.3% grams
pounds (1b) 0.4538 kilogramg
_pounas (1b) .0004s metric tons
short tons (ton) 0.2072 i metric tans
- 3ritish thermal units (Stu) 0. 2520 kilocalories
Fanrenheit degrees (°F) . 0.3336 (°F - 32) Celsius degrees
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ALASKA COASTAL WETLANDS SURVEY
INTRODUCTION
In 1984, the U.S. Fish and Wildlife Service (Service) initiated a study

designed to determine the current acreage of wetland and deepwater habitat

types in Alaska. Statistical information on the extent and distribution of

wetlands is ilmportant for the development or alteration of federal, state;, and

local wetland management programs and policies. Accurate wetland acreage data
reduces confiicts by permitting more efficlent planning and resource
allocation. Resource managers are making decisioﬁs affecting coastal and
other wetland types in Alaska without information on the‘extent of the

resource.

Data ‘on the current status and trends of coastal and inland wetlands in the
contiguous United States were developed by the Service in 1983 (Frayer et al.
1933). Following completion of thié analysis, the Service initiated the
Alaska survey in order to fill a sizable data gap. Wétland.acreage statistics
that were truly national in scope would not be available ﬁhtillén accurate

measurement of Alaska's wetland resources was made.

The State of Alaska was not included in the earlier study for two reasons.
First, suitable aerial photography needed to conduct the statistical sampling

study was not available for large areas in Alaska. Secondly, wetland losses

~ relative to the state's total wetland acreage have not been great. It would

‘not nave been practical-to include Alaska in a study that was initiated

primarily in response to the need for accurate information on wetland losses

-]l=-



that were known to have occurred i1n the lower 438 states over the past>20-years.
The Alaska-study was désigned to assess only current wetland acreage. Coastal
and inland wetland acreage data for Hawaii, the only other area nof sampled in
the'origipal statistical aqalysis, were developed by the Service and the

University of Massachusetts in 1987 (Griffin et al. 1987).

It was predicted that the comtribution of Alaska acreage to the national total
would be significant for both coastal and inland wetlands. The 34,000-mile
siuoreline: of Alaska (U.S. Natiomal Oceani; aﬁd Atmospheric Administration
1975) repreéeuts approximately 38 percent of thé total length of the U.S.
coast. Some of the Natiom's mostrextensive éomplexes of intertidal wetlands
occur aloag this northern land/water interface. It was anticipaﬁed that the
acreage of inland wetlands in Alaska would be considerably more than the

wetland acreage in the other states combined.

Tne Alaska wetland acreage study is designed to be completed in two. phases:
(1) the analysis of coastal'wetlands; and (2) the analysis of inland wetlands.
This report presents the results of phase 1 of the sﬁatewide study. The
coastal survey is restricted to marine and estuarine wetlands as defined by
tae classification of Cowardin et al. (1979). Oce#n derived salinity in these
wetlands must be greater than 0.5 ppt at some time during the year:in all‘
years., Phase 2 of the s;atewide analysis will measure the exteﬁﬁ of Alaska's
freshwater wetlands. This.includes coastal wetlands thﬁt«;ré ianfluenced by
tidal water with salinities less than 0.5 ppt; Completion of this phase will
depend on the availability of cooperative funding. The coastal wetlands.
:Vsurvey is funded jointly by the Service and the National dceanic and

Atmospheric'A&ministrations's National Marine Pollution Program Office.

2=



SURVEY AREA DESCRIPTION

PHYSICAL ENVIRONMENT

Alaska's 34,000-mile coastline cfosses an extensive range of both latitude and
longitude. The latitudinal variation extends ffom 51°16'N on Amatignak Island
in the Aleutians to 71°23'N at Point Barrow (Figure 1). Longitude ranges from
130°00'W at Camp Point in southeasf Alaska to 172°28'E on Attu Island (Orth
1307). With these distances, tﬁere 1s tremendous variability of climatic,
geologic, and tidal conditions along the coast of Alaska. The dynamic aspects
of the state's coastal environment have a signifiéant effect on the

distribution, structure, and function of coastal wetland habitats. .

flarine waters boardering Alaska includé the Beaufort, Chukchi, and Bering
3eas, and.the Gulf of Alaska (Pacific Ocean). Mean tidal amplitudes vary from
30.3 ft at Turnagain.Arm'in southcentral Alaska to 0.3 ft at Point Barrow on
the Beaufort Sea coa;t (U.S. National Oceanic and Atmospheric Administration
‘1988). The mean raﬁge in Turnagain Arm is the highest along the entire west
coast of North and South America. In general; the ;ide along the coast of
Alaska consists of,éemidiurnal and diurnal compoﬁents. fhe gemidiurnal
portion ocecurs approximatély every 12 hours while the diurnal component ocecurs
at about 25-hour intervals. These phenomena result in two high tides of

unequal amplitude diurnal cycle.

Variations of solar radiation (e.g., angle of incidence, intensity, diurnal
and seasonal duration) across Alaska's 20° latitudinal span result. in markedly

different climates. Temperature extremes range from approximately -60°F on

-3-
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tﬁe coastal.plain of the North Slope to greater than 90°F in the southceatral
and southeast reglons. Mean annual precipitation in coastal areas of Alaska
vary from less than 5 inches on the Arctic coast to more than 200 inches in
several locations in southeast Alaska. Table 1 compares climatic data from

three coastal locations representing the northernm, central, and southern

latitudes.

Sea ice in the Beaufort,.ChuCkchi aed Bering-Seas.is conspicuous evidence of
the extremely low temperature regimes in the northern latitudes. The seasonal
presence of ice is an important variable that influences coastal habitats in
Alaska (Batten and Murray 1982). The scouring effects of ice on substrates in
inéertidal'and suallow subtidal areas limits the establishment of vegetation.

Ice cover also reduces phytoplankton production due to reduced. light

transmissioa and low temperatures (Redburm 1976). Figure 2 shows the southern

extent of sea ice in tne Bering Sea from May data obtained over a 29 year

period, 1933 through 1931 (Webster 1931).

Coastal morphology is another element of the physical environment in Alaska
that is extremely diverse. Major coastal landforms inclede glacier-formed -
fjords, large deltas, barrier islands, recky headlands, lagooms, bays, and
inleeé. Iatricate shorelines in some reglong, particularly the Alexander
Archipelago (southeast Alaska); account for the extraordinarily high.coastline

lengta for the state. Approximately 63‘percent of the tidal shoreline is in

" the southeast region Qhere the coast is a labyzinth of fjofds, islands, aad

bays. (U.S. Army Corps of Engineers 1971).



€Y o .8s : 67 © {reImous Tenuuy :
WBTT WS | . .S ‘Te303 -dyovad Tenuay
:wﬂumuﬁ&aumam
4.9 __ | .96 ER L) *dwo zowuns :mE.. uedK
a,.8% L om.m 3,67 ..aaou 1oWums MOT uesK
a,0% 4,82 A9 - ..msou 193uTA Y31y ueoN
d,0¢ d.Y “ J.62- © «dwd) I9IUTM MOT ueIy
| aanieaadua],
(MiEETET ‘NuC0LSS) (MiET00T “NifZ.09)  (MiSY,96T N, /T.TL) £10393en elRq OTILWITH
*8T 93139uuy *ST JeaTuny moazeyq : :
BYSery uiayinog BYSETY TRIIUI) PSPV uIaylioN
uoTI1ED0T |

({61 F3ayTes
Wwoly BIED) BRSEIY UT SUOTIBDOT [BISPOD 9131yl WOlIF BIEP ITILWITD JO uostiedmon -1 3[qe],

—6-



e

*(1861 133sqaym woay paadepe) 0ge1-4561

‘1 AeW uvo ad1 eas mo JUaIX3 wnurxew a3erany - 7 @an8ty

B O

£3UNGOE 003 oo! 0
N o4 -
QGQMQ 214120y yliopy ote ._..o .\.wfohv . : . ODAw -
\\.ﬁ PRy %‘ . : . \
0 ° - .
~? e i * .
aNvYIty
Nviaon °-
Ly
eVESIY 40 JiIng ° : 028 Buiiag o
. oy
= 9 m “u (2 tol...oooocioor
\. L -ooo
42, WQ\ -o-.
o Tw .Q.oo
NVe 4’ D Q«O&.o.oc
g S\V..‘.
0 J 'Y
o ' -0'
\ 3 o-o
] Q ..6.0
®e
- ow.o-.oooooooo.o.noo
mzz<mz_<..._o r\
' vV X v 1 Vv _
A\
)
N

vo2290 1494y

‘S 'S 'n




- COASTAL WETLANDS

Coastal wetlands in Alaska are represented by two major types: (1) estuarine
emefgent wetland (salt marshes) and (2) intertidal flats. Other coastal
wétlands include beaches, rocky shores, forested wetlands and scrub-shrub
wetlands. In some regions, long stretches of shoreline consist primarily of
just one of the above wetland classes. For example, sand and gravel beaches
characterize ﬁost of the 250-mile coastline between Cape Suckling and Cape
Fairweather in the northern Gulf of Alaska. Bedrock and boulder rocky shores
.account for most of the intertidal zone in the Aleutian Island chain (Redburn
1976). Areas such as the sheltered portions of the Alexander Archipelago and
Lower.Cook Inlet have a greater diversity of coastal wet;and types. Emergent
marsnes, unconsolidated shores, and rocky shores often alternate over short

distances in these regions.

Sstuarine Emergent Wetlands

'Estuarine gmergent_Wetlands are dominated by erect herbaceous vegetation such
as sedges aqd‘grasses. These areas are commonly called "sélt marshes” and
"Srackish tidal marsnes.” Salt marshes are characteristiéally on or near
low-energy, nearly level shores close to the mouths of rivers or behind
barrier islands and beaches. Estuarine water generall} moves in and out of
the salt marshes by way of tidal creeké.‘ The plaht zonation in'cdastal
marshes- is largély a result of the pattern of tidal inundatioa. _The role of |
inundation is com?lex and may involve a combination of factors including soil

salinity, moisture, aeration and nutrient status (Seliskar and Gallagher 1983).



Vegetational zonation and species composition in salt marshes of southeast

" Alaska are similar to coastal emergent wetlands along the northwest coast of

the conterminous United States. Species that are abundant in both areas

include Carex lyngbyei and Triglochin maritimum in lower positions of the

intertidal zone, and Potentilla egedil and Elymus arenarius in higher marsh

areas. Due to the prevalence of steep, rocky shorelines, salt marsh sites in
the southeast region are generally more limited in distribution and sizé than
in other coastal areas of Alaska. Coastal wetlands in the region are often a
ma jor component of streﬁm/estuary ecotones. These ecological interfaces serve
as important habitat to salmonid fish species (derrell and Koski 1978) and
migratory waterfowl. A typical zonation_éequence for an estuarine emergent

wetland in southeast Alaska is shown in Figure 3.

Several large coastal emergent wetland complexes, thousands of acres in size, -
occur .in the ce&tral latitude region of Alaska's coastal zone. The Copper
River Delta, just eagt of Prince William Sound, exhibits a large scale
paysiograpiic zonation consisting of offshore sandy barrier islands, gstuarine
tide flats, salt marsh, freshwater marsh, and glacial outwash plains.

Zonation of estuarine emergent wetlands on the delta was siénificantly altered
as a result of uplift f;om a 1964 earthquake of Richter magnitude 8.5. The
entire river delta was uplifted 6.2 - 13.1 ft (Thilenius 1986). Tidally

influenced, sedge dominated marsh has extended seaward as much as .9 miles

~across tidal flats. Pre-earthquake salt marsh areas have converted to

freshwater systems dominated by shrubs and emergents. The Copper River Delta

15 importaat as tne sole nesting area for the dusky Canada goose, as a major

‘nesting area for trumpeter swans, and as a staging area for numerous species

of waterfowl and shorebirds.
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. Figure 3. Generalized profilé of a southeast Alaska salt marsh.
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In the upper Cook Inlet area, estu;rine intertidal wetland environments
consisting of expansive mud flats and wide estuarine emergent zones are
located in Trading Bay, Redoubt Bay, Turnagain Arm, Knik Arm, and near the
moutn of the Susitna River. The Goose Bay salt marshes on the north side of
Knik Arm ;re typical. .Are;s regularly inundated by brackish tidal water at

tnis site are dominated by Puccinellia spp., Salicornia europaea, and Glaux

maritima. Common species la zones above ordlnary high tide include Carex

lyngbyei, Triglochin maritimum, Plantago maritima, and Potentilla egedii.

(Hanson 1951). The upper Cook Inlet wetlands are one of seven wetland
complexes’iﬁ Alaska designated by the Service as waterfowl habitat areas of

major concern.

Brackish tidal marshes occur extensively along the 500-mile shoreline of the

Yukon-Kuskokwim Delta -- one of the largest river deltas in the world. In

general, tinese marsnes are more expénsive in the southern nalf where tidal
amplitudes are larger. Extremely low elevations in portiomns of the coastal
plain result in wide zones of estuarine emergent wetland. In addition to the
intrusion of brackish water from lunar/solar tidal influences, storm surges
push seawater inland over the relatively flat terrain fof-éonstderable
distances. The zone of flooding may be extensive, extending 10 miles inland

along mucﬁ of the Bering Sea coast. (Dupre 1978).

The coastal plain of the Yukon-Kuskokwim Delta is oné of the most productivé
wildlife areas in Alaska. Coastal zones support very high'densities of

waterfowl and shorebirds. In some areas during late summer and fall, as many

S as 20 species of shorebirds use the intertidal zome in densities exceeding

6 birds per acre. Coastal estuaries and rivers are particularly important to

_ll -



large flocks of molting birds and broods of brant, emperor, cackling, and

white~fronted geese (U.S. Fish and Wildlife Service 1988).

Salt marshes along Alaska's northernmost coastline differ significantly from
those in southern regions of the state. The emergent vegetation in Beaufort
Sea estuarine areas frequently forms a low reddish mat. The mat is composed

primarily of two species, Carex subspathacea and Puccinellia phryganodes

(Taylor 1981). Due to small tidal ranges (0.3-0.5 ft) in this_reéion, tidal
creeks are.pgorly developed or nounexistent in most coastal marsh areas.
Polygonal ground patterns, formed by intehsivg ffost-action (Gabriel and
Talbot 1384), occuf in some of the intertidal marshes. A common pattern
consists of polygons with 16-40 ft diameters bordered by ridges that are

1-2 ft higher tuan the surface of the central basin. Brackish water remains

in the closed basins following periods of tidal flooding.

Intertidal Flacs

Intertidal flats occur extensively ia most coastal regions of Alaska. They
often lie seaward of salt marsh areas, at river mouths andAdeltas, along rocky
coasts, or iﬂ iagoons. Tidal flats appear at low tide largely as unvegetated
expanses of mud or sand, although a rich layer of microscopic plants like
diatoms and dinoflagellates may blanket the sediments to several céntimeters
in depth (Redburm 1978). Macroscopic aigae and vascular aduafic plants such

as eelgrass (Zostera marina) commonly dominate these flats. Intertidal flats

are often intricately mixed with areas of estuarine emergent wetlands or rocky

shores.

-12-
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Many of the largest intertidal flats along Alaska's coastline are associated
with major river deltas. The most expansive tidal flat complex in tﬁe
southeast region occurs as an outer zone of the Stikine River Delta. In
southcentral Alaska, the Copper River Delta includes large areas of
unvegetated flats protected from>the high~energy marine system by a series of
barrier islands. On the Beaufort Sea coast, over 20,000 acres of this wetland
type are found along the seawé;d edge of the Colvil;e River Del;a (Meehan and
Jennings 1983). The intertidal sand and mud flats bordering the
Yukon-Kuskokwim Delta exceed a Qidth of 6 miles in several locations and cover
approximately 130,000 acres (U.S. Fish and Wildlife Service 1983). Examples
of exteﬁsive intertidal flats that are ﬁoﬁ associéted with major deltaic
formations include the Gustavus Flats in soutieast Alaska, the intertidal
lagoons of Tugidak Island and Sitkinak Island in the Kodiak Archipelago, and

tne vast mud flats in upper Cook Inlet,

Intertidal flats vegetated with macroalgae are more prevalent 1n the southern

areas of Alaska's coastal zone than in the northern regions. This algal flora

is limited in arctié'regions due to the extreme ice scouring stresses imposed
on tne nearsinore eavironment, thus making the intertidal substrate largely
unsuitable fo; attached aigae. Intertidal flats that include substantial
amouﬁts of rocky material in thé Aleutian islands, the western Gulf'of Alaska,
and southeast Alaska provide ideal habitats for the successful growth of algal
communities. Rockweed (Fucus spp.) is the most common algae in these

intertidal environments. Other common. species include Enteromorghé spp., Ulva

spp., aand Halosaccion glandiforme.

~13-



Eelgrass dominated intertidal flats range from the protected bays and inlets )
of southeast Alaska to the lagoons of tne Bering and Chukchi Seas (McRoy
1970). Eelgrass favors the soft sediments of shallow, protected légoons and
is excluded from ;arge river deltés, glacial fjords, and most arétic_
environments. Large areas 6f this wetland habitat include Izembek Lagoén on
ﬁne Alaska Peninsula, Safety Lagoon onvthe Seward Peninsula, and Tugidak
Lagoon on Tugidak Island in the Trinity Island group. The Izembek Lagoén
contains ome of the largest eelgraés beds in the world: over 84,000 acres in
size (U.S. Fish and Wildlife Sefvice 1985). This area was identified as a
crucial wetland habitat by‘the Convention on Wetlands of International
Importance. ifost of the worlq's emperor geese and nearly. all of the brant in

tane Pacific Flyway use the lagoon during spring and fall migratiom.
SURVEY PROCEDURE

The objective of the study 1s to develop acreage estimates for categories of
coastal wetlands and deepwater habitats in Alaska. The coastal survey is a

component of a larger effort to produce statistics for all wetlands in

Alaska. The statewide survey is designed to develop statistics that will, on

the average, have a.probability of 90 percent chat‘estimated‘totals are within
_lO pércent of the true totals, by category. The statistical methodologies
used in the Alaské study are the same as those used by the Service in the
study on the status and trends of wetlands and deepwater habitats of the 48

conterminous states (Frayer et al. 1933).

‘Aerial photography was the data source used for the Alaska coastal wetlands

survey. Ihe mean. year of the photography is 1980, with over 90 percent of the

-14-
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phdto covérage acquired within thrée years of the mean year. Most of the
photography was 1:60,000 scale, color-infrared imagery flown by the National
Aeronautical and Space Administration for the Alagka High-Altitude Aerial
Pﬁotography Program (AHAP). Black-and-white and true-color imagery of scales
between 1:16,800 and 1:76,000 was used for coastal areas not covered by the

AHAP program.

A fandom sample within Aléska?s estﬁarine and‘mariné intertidal éreas Qas used
to develop the acreage statisticé. Estuarine areas were delimited and
measured‘én all coastal 1:250,000 scale U.S. Geological Surve} (USGS) maps.
The estuarine boundaries were drawn using the estuarine system definition in
tae U.S. Fish and Wildlife Service's "Classification of Wetlands and Deepwaﬁer
Habitats of the United States” (Cowardin et al. 1979). In general, the
estuarine system consists of deepwater tidai habitats and adjacent tidal
Qetlands that are usually semi-enclosed by land but have open, partly
postructed, or s#oradic access to the open ocean, and in which ocean water is

at least occasionally diluted by freshwater runoff from the land.

In order to determine the total number of plots needed to'develop statistics

with the desired level of precision, 101'coastal éone plots were sampled in a
. piloc'study. After analysis of the‘pilot-séudy plots, it was determined thaﬁ
399 nore plots would have to bé randomly selected. The total samplevsize for

the coastal zome stratum is 999 plots.

Each sample unit in the coastal wetlands survey consists of a four-square mile
plot, two miles on each side (Figufe 4). The'photointérpretation of the

wetland types was performed stereoscoplcally using a 6 poher magnification

‘ US Department of Commerce
=15~ NOAA Coastal Services Center Library
2234 South Hobson Avenue
Charleston, SC 29405-2413



PLOT #856

1 1‘_
TET ? —E2

E1 - Estuarine Subtidal
E2 — Estuarine Intertidal Nonvege_tated
E2EM - Estuarine Intertidal Vegetated

- OUT = Qut of the Coastal Zone-

”F{éﬁrejA.fH%xémple of sample plot in Cook.Inlet, Alaska (Kenai D-5 USGS quadrangle).
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. stereoscope. The smallest wetlands delineated and classified were

approximately 1 acre in size. The interpréeted. information was transferred

from the photos to overlays oa the 1:63,360 scale base maps. Measurements of

- the wetlands on the overlays were made using a video area measurement systenm.-

Ia addition to the development of statewide coastal wetland statistics, the
sample plot data were analyzed on a regional basis.. This analysis was
conducted to Identify variationsvin the(distribution of the wetland classes
along Alaska's extenéive coastline. Four coéétal regions‘(Figure 5) were
identified based on morphological and climatic factors. - A listing of the

number of sample plots by coastal zone region is shown in Table 2.

The wetland and deepwater habitat categories analyzed in the Alaska coastal
survey are the same as the coastal classes used in the study on the status and
trends of wetlaads and deepwater habitats of the 48 conterminous states.
Identical types were selected to facilitate direct comparison of results and
to determine national totals. An additional ten categor;es will be analyzed
for tne inland portion of the statewide wetland acreage survey (Table 3). The
following section déscribes the four classes used in the coastal stratum. The
classes are listed under definitions of the two ecdiogical systems represented

in the study.
Marine System

The Marine System coasists of the open ocean overlylng the continental shelf

and its associated high-energy coastline. Marine habitats are exposed to the

waves and currents of the open ocean and the hydrologid characteristics are

-17-
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Table 2. Number of samples taken within each coastal zone

region.
Region Number of Plots
Southeast 342
Soutiacentral 314
Western 170
Northern 173
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Table 3. Wetland and deepwater habitat classes used in Alaska wetland acreage
study. .

Class

Marine Intertidal*

Estuarine Subtidal*

Estuarine Intertidal Nonvegetated*
Estuarine Intertidal Vegetated*
Palustrine Unconsolidated Shore
Palustrine Open Water
Palustrine Aquatic Bed
PaluétrinevEmergent -~ Saturated
Palustrine Emergent — Flooded
Palustrine Forested - Satuarted
Palustrine Forested - Flooded

Lacustrine

*Categories used in the coastal portion of the statewide study.
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determinea pfimarily.by the ebb ana flow of oceanic tides. Salinities
generally exceed 30 ppt, with little or no dilution except outside the mouths
of estuaries. Shallow coastal indentations or bays without appreciable
freshwater inflow, and coasts with exposed rocky islands that prdvide the
m;inland Qith little or no éhelter from wind and waves, are also considered

part of the Marine System because they generally support typical marine biota.

MARINE INTERTIDAL. This category includes.all areas in which the substrate
is exposed and flooded by tides, including the associated splash zomne.
Marine Intertidal habitats consist of rocky shores and unconsolidated
shores (beaches, bars and flats). The substrétes may be unvegetated or

vegetated with aquatice beds such as Fucus and Halosaccion.

Estuarine Systeam

The Estuarine System conslsts of deepwater tidal habitat§ and adjacent tidal
wetlands that are usually semi-enclosed by land but have open, partly
obsttuctéd, or sporadic access to the open ocean. The ocean water is at least
occasionally diluted by freshwafer runoff from ;he land. .Tﬁe_salini;y aay be
pegiodically-increased above that of the open ocean by evaporation. Along

some low-energy coastlines there 1s appreciable dilution of sea water.

ESTUARINE SUBTIDAL. All estuarine areas in which the substrate is

continuously submerged.-

ESTUARINE INTERTIDAL NONVEGETATED. All estuarine areas where: (1) the

substrate is exposed and flooded by tides; and (2) vegetation in the form

_21-



of emergents, shrubs, or trees 1s nonexisteat or negligible. This
category is used to estimate the extent of Alaska's estuarine mudfiats.
Estuarine rocky shores, beaches, and bars are also included, bﬁt the areal
extent of these habitatitypes is small in comparison to mudflats. The

- substrates may be vegetated with algal équatic beds such as Fucus or

vascular aquatic beds such as Zostera.

ESTUARINE INTERTIDAL VEGETATED. This category includes all estuarine
areas -where! (l) the substrate 1s exposed and flooded by tides, and (2)
vegetation in the form of emergents;,shrubs; or trees is evident. This
type is used to estimate the extent of areas commonly called "salt
marshes” and "brackish tidal marshes.” Forested estuarine wetlands are
uncomnon in Alaska and usually consist of a cover of dead trees over an
emergent ma;sh layer. Estuarine wetlands dominated by shrubs are also a

véry small component of this category.

The land ownership/management statué of Alaska's wetlands also was determined
‘for the coastal wetland acreage survey. This information i; expected to be
particularly useful for individual agency management'plannihg. The following
eizht land o&ﬁership/management categorles were usea in the study:
| . Bureau of Land Management

. UfS. Fish and Wildlife Service

- National Park Service

« U.S. Forest Service

Other Federal

-22-



. Native
. State

+ OQOther

Tne Other Federal eategory refers.primarily to military ownership. However,
federal agencies managing relatively small areas such as the Federal Aviation
Administration are also included. The Native land status category is used to
classify land that has been conveyed to regional or.village natiQe corporations
through tihe Alaska Native_Claims-Settlement Act of 1971 and its ameqdments.

All private land not obtainéd through this legislation is included in the

Other category.

The precision of the estimates for each ownership/management category will
vafy depending on the size of the landholdings, aé well as the distribution of - -
wetlands 1n the property owned or managed by each group. The wetland
ownership statistics are most precise on a statewide basis. The results are
less meaningful for éome categories on a stratum basis, suech as for the
coastal st;atum. The ownership/ménagement of the sample plots was determined
primarily by examining land status records maintained by the Bureau of Land
Management in Anchorége, Alaska. Records held by.other agenc;es such és the

Minerals Management Service and the U.S. Forest Service were also examined.

RESULTS AND -DISCUSSION

Statewide acreage for the four wetland categories analyzed in the coastal zone
sctratum are shown in Table 4. These data represent the extent of the wetland

classes in 1980, the mean year of the aerial photography used in the study.
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Table 4. Acreage of coastal wetland and deepwater habitat classes in Alaska,Al980.

Class ' 7 Acreage SEZ % of Total
Marine Intertidal 46,436 29,2 0.2
Estuarine Subtidal ' 18,866,822 ) 0.7 90.0
Estuarine Intertidal Nouvegetated 1,702,918 7.6 8.1
Estuarine Intertidal Vegetated : 345,390 14,1 1.7
Total , - o 20,961,566 100.0
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The standard error for each éntry.is expressed as a percentage of the entry
(S£%). In-general, the smaller the SE%, the higher the reliability §f the
estimate. Reliabillity can be stated at the 68 percent confidence level as the
eétimate plus or minus the SE%/100 times the estimate. For example, if an -
entry is one miliion acres and the SEZ is 20, then there i1s 63 percent
coafidence that the true value is between eigit hundred thousand and

1.2 million acres. An equivalent statement for 35 percent confidence can be

nade by adding and subtracting twice the amount to and from the entry.

By excluding the-acreage fdr the Marine Intertidal class shogn in Table 4, the
total extent of estuarine habitat in Alaska was determined to be 20,915,130
acres. Tﬁis figure is slightly larger than the 20,217,947_acré estuarine -
total for the 43 conterminous United States and Hawaii (Frayer et al. 1983;
Griffin et al. 1987). Combining the data from all areas of the United States

reveals a national total for estuaries of 41,133,077 acres (Table 53).

Tne relative abundance and acreage of estuarine habitats in Alaska and the
combined data for all other.coastél regions of the United States are compared
in Figure 6. Oné of the most significant differences between the two data .
sets is the extent of Estuarine Intertidél Vegetated habitat. In Alaska, this
wetland class comprises‘345,390 acres, or ‘1.7 percent of the‘state's-estuariﬁe
total. The same class totals 4,497,171 acres in the coastal areas of the
conterminous United States and Hawaii, or 22.2 perceﬁt of the estuarine
system. The acreage of Estuarine Intertidal Vegé;ated wetland in Alaska is
7.1 percent of the national total for this class. Interestingly, Estuarine
Intertidal Nénvegetate& wetlands (fiats, beaches, and Saré) are more extensive

in Alaska than in the remainder of the United States. Alaska's 1,702,918 acres
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Table 3. Acreage of estuarine habitats

for the United States, including Alaska.

Class Acreage %Z of Total
Estuarine Subtidal 33,840,880 82.3
Estuarine Intertidal Nonvegetated - 2,449,636 6.0
Estuarine Intertidal Vegetated 4,842,561 11.7
Total 100.0

41,133,077

~26~
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Estuarine Intertidal Vegotated
(345,390a)

Estuarine Intaertidal Nonvagetatad
(1,702,9184)

‘TOTAL ESTUARINE HABITATS
20,915,130 acres

Estuarine Subtidal
(18,386,32213)

[
A. ALASKA
Estuarine Intertidel Vegetated
TOTAL ESTUARINE HABITATS (4,497,1712)
20,217,947 acres
.Estuarine Intertidal No_nv_o‘qotltod
(746,718a)

Estuarine Subtidal

(14,974.,0838a)
o

B. CONTERMINOUS US AND HAWAII

Figure 6. Relative abundance and acreage of estuarine habitat classes in (A) Alaska,
and (B) the conterminous United Stataes and Hawaii.
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‘of this wetland class is more than twice the amount (746,718 acres) found
along the shoreline of the 23 other coastal states. The acreage in Alaska

accounts for nearly 70 per cent of the national total.

IaBles 6-9 present the acreage data for the southeast, southcentral, western,"
and northern coastal regions of Alaska. The Marine Intertidal class was
excluded from the regional tables due to high standard errors for this limited
category. Figﬁre 7 shows the acreage coatributions from each coastal aréa

toward the statewide totals for the three estuarine habitat types.

In all fegions of Alaska, the Estuarine Subtidal class comprises most of the
estuarine acreage. The coverage of this deepwater habitat category ranges
from 70.9 percent of the total acreage in western Alaska to 96.9 percent in
the southeast coastal region. The areal extent of Estuarine Subtidal habitat -
was greatest in the squtﬁeast where about 7.5 million acres wefe measured.
This accounts for abopt 46 percent of the total acreage of this type in

Alaska.

The Estuarine Intertidal Non?egetated wetland clasg was mos£ abundant in the
weétera coastal region where 874,453 acres of this habitat type occurred. The
presencé of vast acreages df mudflats alonglthe shoreline of the . |
Yukon/Kuskokwim Delta greatly contributed to this amount. Over S1 percent of
tne state's total acreage of Estuarine iﬁtertidal Nonvegetated wetland was

found in the western coastal area.

~28-
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Table 6. Acreage of estuarine habitats in the southeast coastal reglon of
Alaska.
Class Acreage SEZ Z‘of Total
Estuarine Subtidal : 7,467,560 0.5 96,
Estuarine Intertidal Nonvegetated 220,178 18.8 2.9
Estuarine Intertidal Vegetated 13,764 26.5 0.2
Total 7,706,502 100.0
Table 7. Acreage of estuarine habitats in the southcentral coastal region of
Alaska.
Class Acreage SE% % of Total
Estuarine Subtidal ) 5,488,059 1.6 89.7
Estuarine Intertidal Nonvégetated 525,440 14.2 8.6
Estuarine Intertidal'Vegetated ' 107,190 26.7 1.7
Total 8,120,639 100.0
=29~



Table 8. Acreage of estuarine habitats in the western coastal reglon: of Alaska.
Class Acreage SEZ % of Total
Estuafine Subtidal 2,526,926 4.0 70.9
Estuarine Intertidal Nonvegetatéd 874,453 10.8 24.5
Estuarine Intertidal Vegetated - 162,159 22.7 4.6
Total 3,563,538 100.0.
Table 9. Acreage of estuariae habitats in the northern coastal region of
Alaska.
Class Acreage SEZ % of Total
Estuarine Subtidal . 3,334,276 0.8 96.0
Estuarine Intertidal Nonvegetated 34,847 21.6 2.4
Estuarine Intertidal Vegetated 57,277 23.6 1.6
Total 3,526,400 100.0
_30-
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‘The Estuarine Intertidal Nonvegetated categofy was leasﬁ extensive in the
northern reéion. This.coastal stretch had-84,847 acreé of flats, beaches, and
bars representing 2.4 percent of the total regional éstuarine area. Oaly
about 3 percent of the sﬁatewide acreage of this wetland class is loéated in
the northern area. Acreages for the southeast and southcentral coastal

regions were 220,178 acres aand 525,440 acres, respectively.

The Estuarine Intertidal Vegetated class, representing brackish or salt marsh
nabitat, was unevenly distributed among the four coastal areas. The greatest
extent of this type occurred in the western region. The coastal marsh type

totaled 162,159 acres in this zone, or about 47 percent of the total for the

entire state. The second highest acreage for the vegetated category was found

in the southcentral region, where 107,190 acres were recorded. This
represents 31 percent of tne state's total. The extensive salt marshes in

Cook Inlet account for a significant portion of this acreage.

‘he southeast region ranked-last 1n-COVerage of Estuarine Intertidal Vegetated
wetland. Although this area has the largest estuariné acreage and a shoreline
that comprises about 63 percént of the state's total, the béastal marsh class
co%ergd only'18;764 acres. This amount comprised 5.4 percent of Alaska's
total for the vegetated category. The steep, rocky shorelines chat‘are
typical throughout the southeast region preclude developmeﬁt of large coastal

marsh areas.

" Even in the northern coastal region, the extent of Estuarine Intertidal
‘Vegetated wetland is significantly greater than in southeast Alaska. The

northern zone's 37,277 acres is unearly three times the amount found in the

-32_



@.

southeast region. Approximately 17 percent of the total estuarine marsh

acreage 1o the state occurs ln the northernmost sample area.

Tﬁe,wetlahd acreage data fof the eight land ownership management categories
showed high standard errors for mbst of the ownership classes. The
unreliability of the data was anticipated for tie coastal zone stratum. Many
of the government agencies and groups (e.g. National Park Service and Native)
were known to manage Or own relativély small portiouns of Ala;ka's estuarine
and marine intectidal areas. Thére was an insufficlent number of sample plots
needed to obtain reliable eétimates of these limited acreages. The
documentation of wetland ownership/management is intended for statewide
analysis oﬁce both the coastal and inland portions of_the wetland acreage

study are coapleted.
SUMMARY

The results reported are based on a statistically designed study of the
current status of wetlands and deepwater habitats of Alagska. The coastal
wetlands survey represents the first phase of the investigation of wetland

extent for the entire state. The second phase will produce acreage estimates

for the inland wetland‘typés.

Data on theé status of coastal and inland‘wetlands in the conterminous United
States and Hawaii have been available for severaiiyears. Statigtics that are
truly national in scope required completioa of an analysis of wetland acreage
in Alaska. Tine Alaska coastal_wétlénds survey filled fhe data gap. that

existed for the marine and estuarine categories.
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The analysis of 999 sample piots shows that nearly 21 million acres of

estuarine habitat occur along the coastline of Alaska. This comprises about

51 percent of the natioms's estua;ine acreage. Alaska's 1.7 milli&n acres of

Estuarine Interﬁidal Nonvegetated wetlands (flats, beaches and bars) accouat’

for 70% of the national total fof this category. The Estuarine Intertidal

Vegetated wetland class (brackish marsh and salt marsh) has much less:

coverage. Approximately 345,000 acres, or 7.1 percent of the U.S. total for

vegetated estuarine wetlands, was measured by the Alaska coastal wetlands : e

survey.

The data @n regional wetland distribution show wide variation in the amount of
coastal habitat types alonz Alaska's extensive coastline. Although the
southeast regioa contains 53 percent of the state's shoreline, only 5.4 percent
of the Estuaring Intertidal Vegetated wetland class occurs in that coastal
area. - The western region has the gréatest coverage for the three intertidal
categories. The Estuarine Subtidal class is most extensive in the southeast

darea.

It is anticipated that the results of this survey and the planned inland

wetland acreége study for"Alaska will serve as baseline data.for measuring ) ®
futufe wetlands trends. While iO—year'updates for méasuring'wetlands losses

and gains are scheduled for thé contiguous part of the United States,

intervals of 20 years are probably sufficient for monitoring changes in

Alaska's wetlands. Increased emphésis.will be placed on conducting regional

or local wetland tfends studies in developing areas where wetland resources

are nost threatened.
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