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PREFACE

The purpose of the Alabama coastal ecological characterization atlas
study is to provide information concerning the biological, physical, and
social conditions in coastal Alabama, specifically, Mobile and Baldwin
Counties, Alabama. The atlas consists of composite overlay topic information
provided on 1:100,000-scale base maps. There are six base maps with five
main subject maps, making a total of thirty maps. A narrative accompanying
the maps discusses the mapped topics. This study is one of a series of
characterizations of coastal ecosystems produced by the U.S. Fish and
Wildlife Service to provide coastal planning and management personnel with
information relative to coastal ecology.

Information on endangered and threatened species in the Biological
Resources section has been updated to reflect their Federal status as of June
1985,

This project was conducted under Contract FWS 14-16-0009-81-062.
Funding was provided by the Bureau of Land Management (Minerals Management
Service) and the U.S. Fish and Wildlife Service.

Any questions regarding this publication should be directed to:

Information Transfer Specialist
National Coastal Ecosystems Team
U.S. Fish and Wildlife Service
NASA-S1idell Computer Complex
1010 Gause Boulevard

Slidell, Louisiana 70458



SUMMARY

The southwest Alabama coastal region 1is the study area of this narrative
and accompanying maps. The offshore area includes the region from the State-
Federal demarcation to the shoreline, and the inland area includes Mobile and
Baldwin Counties.

These counties are included in the following six U.S. Geological Survey
1:100,000-scale topographic maps:

Citronelle Bay Minette
Atmore Biloxi
Mobile Pensacola

The data in this atlas meet all cartographic and narrative specifications
of the Minerals Management Service and the U.S. Fish and Wildlife Service and
should be useful for coastal decisionmakers.

The topics included within this map narrative are biological resources;

socioeconomic features; soils and landforms; oil, gas, and mineral resources;
and hydrology and climatology.
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BIOLOGICAL RESOURCES
INTRODUCTION

Coastal Alabama has a great diversity of habitats within its boundaries.
These habitats support many different species of plants and animals, in some
instances large populations. Included are a majority of the terrestrial and
freshwater species characteristic of temperate Eastern United States along
with subtropical species found in the Tower Coastal Plain. A great variety
of salt and brackish water animals and plants is also found in the state's
coastal waters

Diverse habitats meet and blend in this coastal area, producing a rich-
ness of plant and animal 1ife seldom found in inland areas. Man has been
utilizing the biological resources of coastal Alabama for thousands of years
and will continue to utilize them in the future, preferably with wise manage-
ment practices.

WETLAND HABITATS

In coastal Alabama wetlands habitats are Tlocated essential nesting,
breeding, rearing, nursery, and feeding grounds for many species of fish,
birds, and other wildlife. Wetlands provide habitats for unique floral and
faunal communities, many of which include endangered or threatened species.
Wetlands are also important in improving water quality by recycling nutrients
and removing toxic materials from the environment. They provide erosion
control and reduce turbidity as well as providing water storage areas.

Increasing recognition of the value of wetlands has led to a need for
more information on how these systems operate and how they are affected by
human activities and naturally occurring changes in the enviromnment. To
provide a system suitable for gathering scientific information on a nation-
wide basis, the U.S. Fish and Wildlife Service is conducting a National
Wetlands Inventory based on a standardized classification system. The
following description is from Classification of Wetlands and Deepwater Habi-
tats of the United States (Cowardin et al. 1979) and describes the concepts
and definitions utilized in the National Wetlands Inventory classification
system.

Only 1in recent years has the concept of "wetland" unified the older
classifications of swamp, marsh, bog, etc. Wetlands are generally lands
where the dominant factor determining the nature of soil development and the
types of plants and animals inhabiting the area is saturation with water.
The substrate or soil is at least periodically saturated with or covered by



water. Plants and animals not physiologically adapted to a water-saturated
environment are severely stressed in wetland habitats, and consequently do
not compete well with more water-tolerant species.

Wetlands, as defined by the U.S. Fish and Wildlife Service, either: (1)
support predominantly wetland vegetation (hydrophytes) at least periodically;
and/or (2) have a substrate of primarily undrained, periodically anaerobic
(hydric) soil; and/or (3) have a nonsoil (bedrock, gravel, peat, etc.)
substrate saturated with or covered by water during at least some of the
growing season each year. The upper limit of a wetland is delineated by the
border between predominantly hydrophytic (very wet) and mesophytic (average
moisture) or xerophytic (arid) plant cover, the transition between hydric and
nonhydric soils, and, in areas without plant cover or soil, the upper 1limit
of land which is covered by or saturated with water at some time each year.

The lower limit of wetlands in saltwater (marine and estuarine) systems
is defined as the elevation of the extreme low water of spring tide. In
freshwater systems such as rivers (riverine), 1lakes (lacustrine), and
nontidal marshes (palustrine), the lower 1limit is defined as the depth to
which emergents grow or 2 m (6.6 ft) whichever is deeper.

For this coastal Alabama study, three categories of wetlands are mapped:
estuarine intertidal emergent wetland, palustrine emergent wetlands, and the
combination of palustrine forested and palustrine scrub-shrub wetland.

Estuaries are defined as either deepwater or adjacent tidal wetlands that
have some access to the open ocean, although the saltwater is at least occa-
sionally diluted by freshwater runoff from land. Some estuaries actually
have higher salinities than the open ocean due to evaporation in enclosed
bays, but most have lower salinities. Estuaries are considered to extend
upstream to the point where ocean-derived salts measure less than 0.5 part
per thousand (ppt) during average annual low flow. The seaward border of an
estuary may be the 1imit of seawater continuously diluted by freshwater run-
off, the seaward limit of wetland plants, or an imaginary line closing a
river, bay, or sound. Estuarine systems are divided into the subtidal sub-
system, which is continuously submerged, and the intertidal subsystem, which
is alternately exposed and submerged by tidal changes, and its associated
splash zone.

Palustrine areas include tidal areas with ocean-derived salinities of
less than 0.5 ppt during average annual low flow and nontidal wetlands that
are dominated by trees, shrubs, persistent emergent vegetation, or emergent
mosses or lichens. Wetlands lacking such vegetation are designated
palustrine if they have an ocean-derived salinity of Tless than 0.5 ppt, have
an area of less than 8 ha (20 acres), lack active wave-formed or bedrock
shoreline features, and are less than 2 m (6.6 ft) deep at low water. The
palustrine classification includes areas traditionally called swamp, marsh,
fen, bog, and prairie.

The dominant plant cover in emergent wetlands, whether estuarine or palu-

strine, is erect, rooted, herbaceous hydrophytes, excluding mosses and
lichens. This vegetation is mostly perennial and is present for most of the
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growing season in most years. Emergent plant cover is subdivided into
persistent and nonpersistent categories. Persistent emergents remain stand-
ing until at least the beginning of the next growing season. Nonpersistent
emergents fall to the surface of the substrate at the end of the growing
season and there is no obvious sign of vegetation during part of the year.

Woody vegetation taller than 6 m (20 ft) is defined as forest, and
shorter than 6 m as scrub-shrub. Scrub-shrub includes young trees, true
shrubs, or trees and shrubs that have been stunted due to adverse environ-
mental conditions. Both forest and scrub-shrub classes are divided into five
subclasses: broad-leaved deciduous, needle-leaved deciduous, broad-leaved
evergreen, needle-leaved evergreen, and dead plants.

Palustrine forested and scrub-shrub areas are separated on the basis of
the percent covered by the uppermost life form (i.e., forest). Thirty per-
cent coverage is considered the "threshold" for designation. In other words,
if an area has 40% forest canopy over 70% scrub-shrub understory, the area is
designated forest. If there were 20% forest over the same 70% scrub-shrub
understory, the area would be designated scrub-shrub. If forest and
scrub-shrub are less than 30% alone, but together comprise 30% or more, the
area is designated scrub-shrub. Palustrine and scrub-shrub areas are mapped
together as a single unit for the purpose of this study.

The areal wetland data for the 1:100,000-scale maps provided in the Atlas
were derived from analysis of the 1:24,000 National Wetlands Inventory maps.
Acreages for each wetland category were calculated from the 1:100,000-scale
atlas maps using a dot grid, which is a statistical area measurement tech-
nique. In Mobile and Baldwin Counties the total wetland acreage was calcu-
lated to be approximately 692,000 acres, or about 38% of the two counties
total area. Of the three categories mapped, palustrine forest and scrub-shrub
was predominant with 621,000 acres in this category, or about 34% of the area
mapped. Estuarine emergents totaled 61,000 acres and palustrine emergents
only 10,000 acres. Thus, these two categories together were less than 4% of
the total acreage of Mobile and Baldwin Counties.

BIRD RESOURCES

Seabirds and Wading Birds in Coastal Alabama

The mapped Tocations of nesting sites for gulls, terns, and wading birds
are from Johnson (1979), Portnoy (1977), 0'Neil and Mettee (1982), and the
U.S. Army Corps of Engineers (1983). The most important coastal bird nesting
areas occur in Mississippi Sound and southwestern and southeastern or lower
Mobile Bay (Figure 1 and Table 1). Nesting sites tend to change over time;
thus, those listed and mapped should be considered as only a general quide.

The most important nesting site is Cat Island (Biloxi quadrangle), which
in recent years has supported colonies of the following wading birds: cattle
egret (Bubulcus ibis), great egret (Casmerodius albus), snowy egret (Egretta
thula),” reddish  egret (Egretta rufescens), green-backed heron (Butorides
striatus), tricolored heron (Egretta tricolor), little blue heron (Egretta
caerulea), glossy (Plegadis falcinellus} and/or white-faced (P. chihi) ibis,
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and white ibis (Eudocimus albus). The reddish egret has been recorded once
as having nested on Cat Island, but the evidence is not conclusive (Imhof
1976). Among the seabirds, the least tern (Sterna antillarum) also nests on
Cat Island in sandy areas. Because of habitat Toss throughout the U.S., this
species is considered threatened in Florida (Kale 1978), and it should
probably be considered a "species of special concern" elsewhere according to

a personal communication from Alexander Sprunt IV, National Audubon Society,
Tavernier, FL.

MOBILE DELTA

(92

S S I P P

S S

M

ols ) SO
.fg';%g

10 o) 10 Miles
]

10 Kilometers rl

Figure 1. Distribution of wading bird nesting colonies in coastal Alabama
(Johnson 1979; 0'Neil and Mettee 1982).
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Table 1. Wading bird nesting colonies identified for coastal Alabama, species
present, and their present status (Johnson 1979; 0'Neil and Mettee 1982; U.S.

Army Corps of Engineers 1983).

Colony? PresentC
number Colony Tocation Species present status
1 Petit Bois Island CE.GE,T™ NA
2 Isle Aux herbes T NA

3 Cat Island CE.GE,SE,RE,GH,TH
1.B,WG,GI ,WI,WFI,GI A
4 Grant's Isle TH,SE NA
5 Pass Drury LB,CH A
6 Dauphin Island
Audubon Sanctuary GB,LB,&H A
7 Salt Creek GH ,BC NA
8 Sand Island Colonial Seabirds A
9 Navy Cove GB A
10 Little Point Clear GB A
11 Little Alligator Lake GB A (UK 1983)
12 Gulf Shores--
Orange Beach GB NA
13 Walker Island GB A
14 Weeks Bay SE,TH,LB NA
15 Bon Secour River CE NA
16 Oyster Bay TH,LB NA
17 Miflin Creek LB,CE NA
18 Gatewood Colony CE,LB,WI A
19 Southfield and
Mims Lake WI,GE,LB,YC A
20 Miflin Lake GH,LB A
21 Negro Lake *H,LB,WI,CE,YC A
22 Blakeley Island Colonial Shore birds A
23 Dog River & ,LB,CE UK
24 East Fowl River GH,LB UK
25 Theodore-Dawes Road LB A
26 Deakle's Farm CE NA
27 Theodore Disposal
Island (Hollinger's
Island) Colonial seabirds,BP A

aColony numbers used in Figure 1.

bSpecies abbreviations: GB (Great Blue Heron), LB (Little Blue Heron), T
(Tricolored Heron), GH (Green-backed Heron), SE (Snowy Egret), CE (Cattle
Egret), GE (Great Egret), RE (Reddish Egret), GI (Glossy Ibis), WFI (White-
faced Ibis), WI (White Ibis), YC (Yellow-crowned Night-Heron), BC (Black-
crowned Night-Heron), BP (Brown Pelican).

CColony status abbreviations: A (Active), NA (Not Active), and UK (Unknown).



Grant's Island (Biloxi quadrangle) was a nesting site for two wading
birds, the tricolored heron and the snowy egret, but the island was destroyed
by Hurricane Fredric. The Dauphin Island Audubon Sanctuary (Biloxi quad-
rangle) is a nesting site for great blue heron (Ardea herodias), little blue
heron, and green-backed heron. Also on Dauphin Island, the Salt Creek area
is a nesting site for green-backed heron and black-crowned night-heron
(Nycticorax nycticorax) (U.S. Army Corps of Engineers 1983).

In addition to the nesting colonies mentioned above, the beaches and
dunes of coastal Alabama are utilized by various seabirds as scattered
nesting sites. Dauphin Island beaches provide sites for nesting least tern,
and in at least one area, for common tern (Sterna hirundo), gull-billed tern
(Sterna nilotica), and black skimmer (Rynchops niger). Sand Island (Biloxi
quadrangle) 1s also a nesting site for these four species as well as royal
tern (Sterna maxima) and sandwich tern (S. sandvicensis). The locations of
seabirds nesting sites vary, and the changes in shape and size of the sandy
islands with time also affect nesting. The Theodore Disposal Island (Mobile
and Biloxi quadrangles) provides nesting sites for black skimmers, least
terns, gqull-billed terns, vroyal terns, the brown pelican (Pelecanus
occidentalis), Caspian terns (Sterna caspia), common terns (S. hirundo), and
Taughing gqulls (Larus atricilla). T

In the Bon Secour Bay area, wading birds nest sporadically in taller
trees. Great blue herons nest at Navy Cove, Little Alligator Lake, and
Little Point Clear (Pensacola quadrangle). The present status (1983) of the
Oyster Bay site (Pensacola quadrangle), which was used by tricolored and
little blue herons, is inactive. Also inactive is the Bon Secour River site
(Pensacola quadrangle), utilized in the past by cattle earet. The Weeks Bay
site (Pensacola quadrangle), used in the past by snowy egret, tricolored
heron and little blue heron, is inactive. In the Perdido Bay area (Pensacola
quadrangle), great blue heron nesting has been reported at Gulf State Park
(Pensacola quadrangle), Walker Island, and Cotton Bayou. Only the Walker
Island site (Pensacola quadrangle) remains in active use (0'Neil and Mettee
1982; U.S. Army Corps of Engineers 1983).

In the Mobile Delta area north of the causeway are scattered wading bird
nesting sites. The largest reported colony at Negro Lake (Bay Minette
quadrangle) was for nesting green-backed heron, 1little blue heron, white
ibis, cattie egret, and yellow-crowned night-heron (Nycticorax violacea). In
the upper delta there are two other active nesting sites. Mims Lake (Bay
Minette quadrangle) has an active colony of white ibis, great egret, little
blue heron, and yellow-crowned night-heron. Miflin Lake (Bay Minette quad-
rangle) has active colonies of green-backed heron and 1little blue heron
(Johnson 1979, U.S. Army Corps of Engineers 1983).

Shorebirds in Coastal Alabama

Various shorebirds use sandy beach areas, sand dunes, and adjacent salt
marshes in coastal Alabama. Some are seasonal visitors, while others are
year-round residents. Shorebirds that migrate but do not nest in coastal
Alabama include such species  as semipalmated plover (Charadrius
semipalmatus), black-bellied plover (Pluvialis squatarola), ~ whimbrel
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(Numenius haeopus), short-billed dowitcher (Limnodromus griseus) and
sanderiing (Calidris alba) (Imhof 1976). In addition, many other species
pass through the area during migration or overwinter there.

Shorebirds that nest in Alabama and may be considered permanent residents
include willet {Catoptrophorus semipalmatus), American oystercatcher (Haema-
topus palliatus), snowy plover (Charadrius alexandrinus), Wilson's plover
[Charadrius wilsonia), black-necked stilt (Himantopus mexicanus), clapper
rail (Rallus Tongirostris), and king rail {[Rallus elegans) (Imhof 1976).
Specific nesting sites of these species are variable and generally not
reported in the literature. However, some nesting sites occur on Dauphin
Island, in the Bon Secour Bay area, on Blakeley Island, the Pinto Pass area,
around Lake Shelby, and many other areas.

Probably the most common marsh bird found along the coast is.the clapper
rail, usually found in saline and brackish marsh areas. They are abundant,
and also breed in the marshes and on the islands of Mississippi Sound. The
greatest densities are found on Marsh Island (Biloxi quadrangle) and along
Heron Bay (Holliman 1978). Snowy plover are reported to nest on Sand Island
(Biloxi quadrangle), west end of Dauphin Island (Biloxi quadrangle), and Fort
Morgan peninsula (Pensacola quadrangle); and the black-necked stilt on the
dredge spoil areas of Blakeley, Pinto, and McDuffie Islands (Mobile
quadrangle) (Johnson 1979). Theodore Disposal Island (Hollingers Island)
(Mobile and Biloxi quadrangles) is also reported as a nesting site for the
brown pelican (P. 0'Neil 1984, pers. comm.). Additionally, over 600 white
pelicans were observed on the Theodore Disposal Island (D. Cooley, U.S. Fish
and Wildlife Service; pers. comm. 1984).

Information on certain bird species believed to be threatened or
endangered, such as osprey and the peregrine falcon, is contained in the
section on threatened and endangered species.

Waterfowl Concentration Areas in Coastal Alabama

The U.S. Fish and Wildlife Service adninisters the Migratory Bird Habitat
Preservation Program, which is designed to preserve critical waterfowl
habitat by acquisition from private owners (Fish and Wildlife Service 1982).
This program of purchases from willing owners is designed to save from devel-
opment areas vital to waterfowl species. Under this program, specific areas
in the United States have been identified as key wetland units, most
important to nesting or migrating waterfowl. Two units have been identified
in coastal Alabama, the Point Aux Chenes-Grand Bay Swamp Unit (Biloxi quad-
rangle) and the Lower Mobile Delta Unit (Mobile and Bay Minette quadrangles).
The Lower Mobile Delta Unit is by far the most important as indicated by the
acreage versus wintering population totals shown in Table 2.

The most numerous waterfowl species in the Lower Mobile Delta are lesser
scaup (Aythya affinis), gadwall (Anas strepera), redhead (Aythya americana),
northern pintail (Anas acuta), green-winged teal (A. crecca), blue-winged
teal (A. discors); malTard (A. platyrhynchos) and american wigeon (A.
americana).” Wood duck (Aix sponsa) and hooded mergansers {(Lophodytes cucul-
Tatus) are found in the thicker wooded areas and are two of the few duck
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Table 2. Average annual waterfowl population by species 1969-78 (modified from
Fish and Wildlife Service 1982).

Species Point Aux Chenes-Grand Bay Swamp Unit Lower Mobile Delta Unit
(31,649 acres) (21,507 acres)

Mallard 100 400
American Black Duck -—- 128
Mottled Duck 25 50
Gadwall 50 1,622
American Wigeon 100 511
Green-winged Teal 25 800
Blue-winged Teal 10 200
Northern Shoveler -—- 33
Northern Pintail 25 978
Wood Duck 50 250
Redhead 300 1,422
Canvasback --- 722
Lesser Scaup 250 4,444
Ring-necked Duck --- 289
Common Goldeneye -—- 11
Bufflehead -— 11
Ruddy Duck -— 56
American Coot 100 16,544

TOTAL 1,035 24,471

species nesting in coastal Alabama. Mottled duck (Anas fulvigula) are also
known to breed on Dauphin Island (Imhof 1976). American coot (Fulica
americana), although not a duck, is the most numerous waterfowl species 1in
the Mobile Delta area, composing almost 68% of total waterfowl population.
Other areas 1in which large populations of certain waterfowl species are
sometimes found during the winter are upper Perdido Bay, around Dauphin
Island and in Bon Secour Bay. For example on Bon Secour Bay, over 100,000
scamp were observed during the winter of 1983-84 (D. Cooley, pers. comm.
1984).

Harvest figures for ducks and coots over the years 1972 to 1983 in the
Mobile Delta are presented in Table 3. In general, more coots than ducks
were harvested over the 12-year period, but the relative numbers varied by
season.

SEA TURTLES
Turtle nesting is extremely rare in the northeastern Gulf of Mexico. The

Atlantic small loggerhead (Caretta caretta) is reported to occur and occa-
sionally nest in the area (Mount 1975; Boschung 1976; McDiarmid 1978). The
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Table 3. Duck kill and hunting pressure in the Mobile Delta (1972-83
seasons) (B. Johnson, Alabama Department of Conservation, Montgomery, 1984;
pers. comm.).

Year Hunters Hours Hours/ Ducks Ducks/ Coots Coots/
checked hunted hunter checked hunter checked hunter

1972 220 592 2.69 186 .85 674 3.06
1973 270 720 3.54 665 2.46 865 3.20
1974 85 280 3.30 126 1.50 101 1.20
1975 279 1,001 3.58 492 1.76 1,419 5.08
1976 217 732 3.37 354 1.60 644 2.90
1977 281 664 2.36 568 2.0 593 2.10
1978 336 1,361 4.05 872 2.59 899 2.64
1979 297 1,015 3.40 389 1.34 517 1.74
1980 288 1,070 3.70 468 1.63 345 1.20
1981 210 830 3.86 628 3.00 328 1.65
1982 221 934 4.23 629 2.85 603 2.73
1983 268 953 3.56 365 1.36 533 1.99
TOTAL 2,972 10,152 3.42 5,742 1.93 7,521 2.53

beaches of nearby Florida are more likely nesting sites for turtles than the
beaches of Alabama.

Four other species of sea turtles are believed to occur in coastal
Alabama waters. These include the green turtle (Chelonia mydas), the
Atlantic hawksbill (Eretmochelys imbricata imbricata), the Atlantic ridley
(Lepidochelys kempi), and the AtTantic Teatherback (Dermochelys coriacea).
Green, hawksbill, and ridley turtles are occasional visitors in Alabama
waters and are rarely encountered; however, Tleatherback turtles are not
uncommon. While coastal Alabama beaches may have been within the nesting
ranges of these four species at one time, they are not known to nest there
now.

A1l five species of sea turtles found in Atlantic and Gulf of Mexico
waters are protected by both Federal and state laws (Boschung 1976).

GRASS BEDS

The submerged aquatic vegetation (SAV) found in the Mobile Bay estuarine
system are either freshwater, brackish-water, or marine species. In the
delta area, the freshwater species Vallisneria americana (tape grass) and
Myriophyllum spicatum (Eurasian milfoilT) are most common (Stout and Lelong

. allisneria is a valuable waterfowl food and provides protection for
young fishes in spawning areas (Beashears 1979), but Myriophyllum is an im-
ported nuisance species. In the brackish-water areas, Ruppia maritima
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(widgeongrass) is the dominant seagrass throughout the Mobile Bay and
Perdido Bay systems. It serves as a primary food source for ducks and marsh
birds (Stout and Lelong 1981). The most common seagrass in marine areas 1is
Halodule wrightii (shoalgrass). It is prevalent at the entrance to Perdido
Bay and 1n Mississippi Sound (Stout and Lelong 1981). Intermingled with
Halodule plants, but in lesser numbers, are patches of Thalassia testudinum
(turtlegrass) (Stout and Lelong 1981). Thalassia is the most abundant
seagrass in the Gulf of Mexico as a whole, although it is less common in
Alabama waters. All of these grasses contribute detritus to estuarine and
marine systems and are important as primary producers, but their most
valuable function is to provide protected nursery areas for larval and
immature finfish and shellfish.

The mapped grassbeds on the atlas quad sheets utilize the most recently
available data (Stout and Lelong 1981, 1982) but are not differentiated by
species. Figure 2 shows a comparison of submerged aquatic vegetation along
the lower Mobile Delta from 1957 to 1981. Since early inventories utilized
differing methodologies, exact changes in areal coverage and species composi-
tion are difficult to assess. However, it appears that overall species
diversity and total areal coverage have declined. Eurasian watermilfoil has
become the predominate species in Alabama and is expected to increase in the
future. The total area of submerged aquatic vegetation in Mobile and Baldwin
Counties is estimated to be approximately 5,500 acres with the largest area
(4,300 acres) in the Mobile Delta. FEurasian watermilfoil accounts for
approximately 35% of total SAV acreage (Stout and Lelong 1981).

SHELLFISH HARVEST AREAS

Shrimp (Panaeus spp.)

The shrimp fishery is the most important commercial fishery in Alabama.
Since 1950, when the annual catch was approximately 5,000,000 1b, the amount
of shrimp 1landed in Alabama annually has generally increased, although
variations in this trend have occurred (Figure 3). 1In 1977, a peak year, the
shrimp fishery landed approximately 25,000,000 1b of shrimp which comprised
72% of the weight and 91% of the value of the total Alabama seafood landings
(Heath 1979). Landings in 1983 totaled more than 15,000,000 1b with a value
of over $40,000,000, 93% of the total value of seafood landings in Alabama
(Table 4). There 1is some indication that catch per unit of effort has
declined and that the present rate of exploitation is near maximum (Swingle
1977).

Ninety-nine percent of the shrimp caught off coastal Alabama spend at
least part of their life cycle in the estuaries of Alabama; Mobile Bay is 77%
of this system. Three shrimp species -- brown shrimp (P. aztecus), white
shrimp (P. setiferus) and, to a limited extent, pink shrimp (P. duorarum) --
are commercially important species harvested off coastal “Alabama (Heath
1979). A1l shrimp spawn offshore. Peak immigration of post-larvae into the
estuaries is from March to April for brown shrimp and June to September for
white shrimp (Christmas and Etzold 1977). Juvenile brown and white shrimp
leave the estuaries for deeper waters in the spring and fall, respectively
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(Benson 1982). Brown and white shrimp are caught in the deeper estuarine
waters as well as offshore.

Blue Crab (Callinectes sapidus)

The annual blue crab harvest has trended upward since 1950 (Tatum 1979),
although there have been year-to-year fluctuations (Figure 4). In 1981, a
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Figure 4. Total landings of blue crab in Alabama since 1950 (0'Neil and
Mettee 1982).
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peak year, the commercial harvest totaled almost 2.5 million 1b (Table 4).
Recently catch per unit of effort has declined and the data indicate the
fishery is near the maximum substainable yield (Swingle 1977).

Most crabs are taken in traps with about 5% caught in shrimp trawls.
Catch data for recreational crabbing are unavailable, but it may approach 20%
of the total catch (Tatum, unpubl.). The crabs ovulate and mate in Mobile
Bay and its estuarine system. Adult females spawn around and south of the
barrier islands; the larvae undergo a period of development in open gulf
waters. They move into the estuary when they have reached the postlarval
stage (Benson 1982). Larval crabs grow to harvestable size in 12 months.

Oyster Reefs (Crassostrea virginica)

A recent review of the American or eastern oyster (Crassostrea virginica)
fishery in Alabama by Eckmayer (1979) is the basis for the “following
material. The eastern oyster is the most economically important mollusk
species in Alabama. The oyster landing for Alabama in 1978 was 760,000 1b
and in 1983, 417,153 1b (Table 4). The total area of oyster reefs has
remained relatively constant since 1894 at approximately 1200 ha (2965 acres),
but has shifted southward due to environmental factors. Productivity may
decrease in the future due to overfishing. One of the largest reefs is Cedar
Point Reef (Biloxi quadrangle). This reef has been subject to major
fluctuations in size since it was first fished in the 1800's; in 1968 it
covered 563 hectares (1,391 acres). Cedar Point Reef was temporarily closed
in 1978 because overfishing in 1977 had severely reduced the oyster
population.

Sand Reef (Biloxi quadrangie), the second 1largest in Mobile Bay,
decreased 92% from 1952 to 1968. The change was due primarily to sedimenta-
tion. It was spread with clam shells to increase the area, but the effort was
only partially successful, since some of the shells sank into the mud
substrate. However, by 1979 the densest oyster population in all of Mobile
Bay was on Sand Reef (Eckmayer 1979).

Factors affecting oyster populations are lowered dissolved oxygen levels,
salinity, predators, disease, and overfishing.

Spoil materials from dredging have covered and destroyed some parts of
Alabama oyster reefs in the past. Dredging for the Gulf Intracoastal
Waterway altered salinity in some areas. Since oysters are found mostly in
areas with salinities between 10 to 20 ppt, floods of freshwater from rivers
can result in a short-term reduction in reef populations, or even mass
mortalities. Apparently, though, floods have caused relatively little
long-term damages in Mobile Bay. The benefits of the freshwater, such as
control of diseases and predators, may compensate for losses to the oyster
population (Eckmayer 1979).

The most important oyster predator is the southern oyster drill (Thais
haemostoma), for which there 1is no effective man-made control. Drill
popuTations are naturally controlled by freshwater floods. Drills cannot
survive long periods in water less than 15 ppt salinity. When freshets
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Table 4. Commercial landings of selected finfish and shellfish at Alabama
ports in 1978-83 (National Marine Fisheries Service 1978-83).

1978 1979 1980
Landing Value Landing Value Landing YaTue

Species (1,000 1b) {dollars) (1,000 1b) (dollars) (1,000 1b) (dollars)

Finfish
Croaker 2,421.1 423,553 4,134.2 665,401 7.1 2,232
Flounders 638.6 209,647 67.1 271.674 501.2 225,802
Groupers 68.7 32,091 69.8 29,635 50.1 23,939
Mullet 933.4 158,797 649.3 117,377 622.3 127,042
Pompano 9.7 5,064 10.2 7,805 9.8 10,743
Sea trout, spotted 31.7 18,495 74.2 45,083 26.0 24,401
Sea trout, white 779.5 126,207 796.3 145,589 775.2 153,204
Snapper, red 426.3 314,535 535.3 457,695 417.6 423,100
Spanish mackerel 27.8 4,058 112.5 24,999 50.8 6,706

Shellfish
Crabs, blue 2,008.9 438,148 1,340.7 390,823 1,556.7 464,583
Oysters (meat) 760.0 846,833 460.3 479,137 54.8 72,265
Shrimp (heads-on) 21,133.5 32,747,678 20,408.5 48,431,296 15,157.9 30,658,698

occur, the drills burrow into the mud and await the return of more saline
waters. If the freshet is of sufficient duration, the drills die. This is
the most effective control method known at this time (Eckmayer 1979). The
most destructive oyster disease is "dermo," which is caused by a protozoan,
Perkinsus marinus. Oysters are most susceptible to infection in the summer
during times of high salinity and the result is swift die-off.

The Dauphin Island Oyster Reef (Biloxi quadrangle) was the only active
oyster reef remaining after Hurricane Frederic in 1979. Oysters from this
reef were used to restock destroyed beds in other areas. Oyster abundance in
Alabama should have been restored to normal by 1982, but floods in 1983
resulted in losses of over 32% of the oysters (U.S. Army Corps of Engineers
1983). The abundance of oysters for harvest is affected by bacterial
pollution in Mobile Bay. The Alabama Department of Health closes the Mobile
Bay oyster reefs during periods of increased bacterial count. Reef closures
generally occur when flooding increases the freshwater influx into the bay.
Somewhat more than 72,000 acres, mostly in the northern parts of Mobile Bay,
have been permanently closed to shellfish harvesting (0'Neil and Mettee
1982). Since oyster availability tends to fluctuate considerably, most
oyster fishermen do not rely solely on oysters for their livelihood (Friend
et al. 1981). Figure 5 indicates variation in oyster landings from 1950 to
1981.

FINFISH OF COASTAL ALABAMA

Data on recreational and commercial harvests of species discussed in the
narrative are shown in Tables 4 and 5. Data on habitats and spawning loca-
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Table 4. (concluded)
1981 1982 1983
Landing Value Landing value Landing Val ve
(1,000 1b) (dollars) (1,000 1b) (dollars) (1,000 1b) (dollars)
4,706.5 1,480,022 1,621.2 593,424 436.9 142,553
585.2 304,313 624.4 303,108 509.9 284,083
68.5 40,535 36.5 25,830 48.4 40,403
523.6 187,468 684.6 141,752 566.9 147,893
3.3 2,396 5.1 9,932 1.4 1,055
26.7 23,019 62.6 54,747 59.5 55,625
656.5 140,402 713.5 180,640 363.0 93,115
503.1 653,209 580.6 757,703 535.2 651,316
56.9 13,781 50.5 12,916 58.3 14,474
2,462.3 849,922 1,266.2 478,987 1,411.6 614,299
1,329.9 2,002,392 1,496.9 2,150,500 355.6 417,153
21,246.9 38,096,113 16,797.0 41,400,000 15,416.0 40,025,000
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Figure 5. Total landings of oysters in Alabama since 1950 (0'Neil and

Mettee 1982).
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Table 5. Estimated recreational catch (pounds) of marine finfish in Alabama
during 1975 (Wade 1977).

Private boat Pier Shoreline Charter boat
Species fishery fishery fishery fishery Total
Croaker 441,477 40,715 43,957 -— 526,149
Flounder 76,884 44,869 4,476 -—- 126,229
Grouper -—- - - 3,850 3,850
King mackerel 939,054 38,438 --- 76,494 1,053,986
Mullet 42,583 2,855 35,062 -—- 80,500
Pompano - 1,267 64 -—- 1,331
Red drum 306,719 35,723 44,690 -—- 387,132
Sand seatrout 483,822 17,586 18,893 -—- 520,301
Snapper 79,410 1,750 -— 57,882 139,042
Spanish mackerel 920,622 26,589 -—- 14,498 961,709
Spotted seatrout 774,740 14,679 9,218 - 798,637

Note: A new saltwater sport fishing survey is due to be conducted in October
1984 (W. Tatum, Alabama Department of Conservation, Marine Resources Division,
July 1984; pers. comm.).

tions is presented in Figure 6. Location and data on artifact fishing reefs
is included in the socieconomics narrative.

Florida Pompano (Trachinotus carolinus)

Juvenile pompano are very abundant along the gulf beaches of Alabama from
May to September (Swingle 1977), but most migrate southward later in the fall
and few adult fish are caught in this area of the gulf. A1l netting within
1.6 km (1 mi) of the Alabama coast is prohibited from May 1 to Labor Day,
except for shrimp trawls and purse seines. This fishery will probably remain
relatively minor in the state (Swingle 1977).

Mackerels (Scomberomorus spp.)

Spanish mackerel (S. maculatus) and king mackerel (S. cavalla) are found
along the gulf coast of ATabama, especially in the spring and summer months.
Because of their proximity to shore, Spanish and king mackerel are the most
abundant fishes (by weight) caught by recreational fishermen (Wade 1977).
Spanish mackerel play an insignificant part in the total commercial harvest,
as most are caught incidentally by shrimp trawls (Swingle 1976). King
mackerel have been harvested commercially in Florida and Louisiana since 1981
(Swingle 1983).
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Figure 6. Finfish and shellfish of coastal Alabama.

Gulf Menhaden (Brevoortia patronus)

The most abundant fish (by weight) caught commercially off the Alabama
coast are menhaden (Wade 1977). None were landed in Alabama, however, since
most go to processing plants in Mississippi. Recreationally, menhaden are
not caught in numbers for consumption but rather as bait for more popular
species of recreational fish. Gulf menhaden spawn offshore from mid-October
through March. The larvae move into estuaries from February to May and
disperse into quiet shallow waters near shore. Juveniles move out of the
shoreline areas from May to July and form large schools in the deeper open
parts of the estuaries. Juveniles and subadults migrate from estuaries into
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offshore waters from December through February. Larger gulf menhaden move
from offshore areas into the estuaries during spring and summer, with adults
migrating out of the estuary during September-November for the October-March
spawning period. Purse seining for gulf menhaden takes place primarily in
the Mississippi Sound, with some vessels venturing outside the barrier
islands (Benson 1982).

Southern Flounder (Paralichthys lethostigma)

Loesch (1976c) found that southern flounder were widely distributed in
Alabama coastal waters though they were not particularly abundant. Juvenile
flounder were not abundant along the beaches, open bays, or marshes in 5
years of collecting (Loesch 1976¢). Adults, however, are often taken by
commercial and sport fishermen in shallow coastal waters. The majority of
the flounder captured commercially are taken incidentally by shrimp trawls
(Swingle 1976). Sport fishermen take flounder both by hook and 1line, and

gig.

Croaker (Micropogonias undulatus)

The croaker 1is the second most abundant species by weight (after
menhaden) taken commercially off Alabama (Wade 1977). The majority of the
croaker harvest is by shrimp trawl (Swingle 1977). Croaker are also popular
with sport fishermen. Sampling by Swingle and Bland (1974b) indicates that
spawning occurs from late September or early October to April, with peaks of
spawning activity varying with climatological changes. This species spawns
over a wide area, from .the passes at the mouth of the bay to oceanic waters
many miles offshore; juveniles migrate to the Mississippi Sound in late
spring and early summer. In late summer and fall croakers migrate toward
Gulf waters. Few croakers remain in inside waters for more than 1 year.
Croakers have a high mortality rate and rarely live more than 4 or 5 years
(Benson 1982).

Groupers (Epinephelus and Mycteroperca spp.)

Groupers inhabit and spawn on offshore reefs. The abundance of this
species 1is dependent on the availability of habitat (Swingle 1977).
Commercially, the majority of groupers harvested by the Alabama fleet are
taken in the offshore waters of Louisiana, Texas, and Mexico (Swingle 1977).
The abundance of grouper near reefs makes charter and party boat fishing for
them popular. Many groupers are taken near the artificial reefs discussed in
the socioeconomic narrative.

Snappers (Lutjanus spp.)

In recent years there has been a decline in the Alabama snapper fishery
due to over-exploitation of the species and the reduction in size of the
Alabama snapper fleet (Swingle 1977). Most of the snapper harvest comes from
Louisiana, Texas, Mexico, and Central America (Swingle 1977). The red
snapper (Lutjanus campechanus) is the most common snapper in coastal Alabama
waters and is found in deep offshore waters around coral, natural or man-made
submerged objects, and hard sand bottoms (Benson 1982).
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Mullets (Mugil spp.)

Mullets are abundant in Alabama and contribute significantly to the total
harvest of fish. Fishing is primarily inshore (Swingle 1977), where mullet
are found in tidal rivers and bay waters (Swingle and Bland 1974b). The
market price for mullet is low and the commercial harvest is declining
(Swingle 1977). Recreational fishermen harvest mullet by line and cast net.

Red Drum (Sciaenops ocellatus)

Red drum are not a commercially valuable fish species in Alabama. They
are found along the shore in shallow waters, where they are more easily
accessible to sport fishermen. Most of the red drum harvested are by private
boat or by shoreline and pier fishing. They are the largest fish caught by
these anglers and are usually taken during spawning (Wade 1977).

Sardines (Anchoa spp.)

The sardine fishery is not an important industry off Alabama shores. The
only nearby sardine fishery is off Florida and is relatively insignificant
(Wade 1977).

Seatrout (Cynoscion spp.)

There are three species of seatrout found along the Alabama coast
(Swingle 1977). Sand seatrout (C. arenarius) and silver seatrout(C. nothus)
are primarily caught offshore by shrimp trawls (Swingle 1977). Sand seatrout
may also be found in estuaries during cooler months where they are caught by
sport fishermen. Spotted seatrout (C. nebulosus) are commonly found in
Mobile Bay and its tributaries. They are important to both commercial and
sport fisheries (Swingle and Bland 1974b). In fact, spotted seatrout may be
the most important sport fish caught in Alabama coastal waters. The major
saltwater river fishing for seatrout is in the Mobile Delta, the Fish River,
and the Bon Secour River. In these areas fishing is aood around submerged
objects and near bridges. The fishing season ends in mid-February when
drainage from rains reduces the salinity in the rivers. Juvenile seatrout
are found in tidal creeks less commonly than adults, but juveniles do inhabit
open-bay areas in grassbeds (Swingle and Bland 1974b).

ENDANGERED AND THREATENED SPECIES OF MOBILE AND BALDWIN COUNTIES, ALABAMA

Coastal Alabama provides habitat for vulnerable species, both plant and
animal, that receive a high degree of public concern and are subject to
legislative protection. These species are not mapped in this atlas in order
not to contribute to the decline of their numbers. The U.S. Fish and
Wildlife Service (USFWS) (Endangered Species Field 0ffice, 300 Woodrow Wilson
Avenue, Jackson, Mississippi 39213, telephone 601-490-4900) will provide
detailed information if «contacted by industries and acgencies planning
projects impacting Mobile and Baldwin Counties. For State of Alabama
coordination, please contact the Alabama Department of Conservation, 64 North
Union Street, Montgomery, Alabama 36130, telephone (205) 261-3471.
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Unless otherwise specified, the following information is summarized from
"Endangered and threatened species of the southeastern United States" (U.S.
Fish and Wildlife Service 1975, with updates, January 1982) (Table 6) and
"Endangered and threatened plants and animals of Alabama" (Boschung 1976)
(Table 7). The information has been updated in accordance with Federal
Tistings through June 1985. Although the state of Alabama does not maintain
an official (legally binding) 1ist of their endangered and threatened species,
the Boschung (1976) publication is used as a guide by natural resource person-
nel in the state.

Mammals

The West Florida manatee, Trichechus manatus, usually winters along the
southern Florida coast, particuTarly in rivers and estuaries, and migrates
north along the coast as far as North Carolina and western Florida. It is
occasionally reported from Mississippi, and therefore is at least a transient
in Alabama waters (Dan 0'Dell, Rosenstiel School of Marine and Atmospheric
Science, Miami, FL, 11 March 1982; pers comm.).

The Florida panther, Felis concolor coryi, has recently been reported
from Baldwin County. The state popuTation, if it exists, is quite small,
perhaps less than a dozen. Panthers are found in large, remote riverine
swamps and forested areas.

The blue whale, Balaenoptera musculus; the finback whale, B. physalus;
the sei whale, B. borealis; the humpback whale, Megaptera novaéiﬁg|1ae; and
the sperm whale, Physeter catodon; are unknown 7n ATabama coastal waters,
although the sperm whale was at one time present in some numbers in the Gulf
of Mexico (Dan 0'Dell, 11 March 1982; pers. comm.)

The Alabama beach mouse, Peromyscus polionotus ammobates, and the Perdido
Key beach mouse, P. p. trissyllepsis, as of June 1985 was listed as endangered
by the U.S. Fish and Wildlife Service (Federal Register 1985),

The Alabama beach mouse presently survives on disjunct tracts of the sand
dune system from Fort Morgan State Park to the Romar Beach area, but has
apparently disappeared from most of its original range, including all of Ono
Island. Tropical storms and loss of habitat are considered to be primary
factors for the mouse's decline. It is estimated that less than half of the
original habitat still remains suitable.

The Perdido Key beach mouse, T1ike the Alabama beach mouse, prefers remote
beach dunes. It currently survives on the western part of Perdido Key
including the Gulf State Park, Baldwin County, Alabama. Tropical storms and
loss of habitat are considered to be primary factors for the mouse's decline.
It is estimated that about 34% of the island has been developed and is no
longer suitable habitat for the species.

The Florida black bear, Ursus americanus floridanus, 1is probably
restricted in Alabama to densely forested river bottoms.” Its population has
been estimated by the Alabama Department of Natural Resources at about 65 to
70 statewide, with about 30 individuals in Mobile County and 15 in Baldwin
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Table 6. Federally listed endangered and threatened species of Mobile and
Baldwin Counties, Alabama (U.S. Fish and Wildlife Service January 1982; U.S.
Department of the Interior 1975; Federal Register 1985).

Statusd Species Alabama range
Mammals
E Florida manatee (Trichechus manatus) Coastal waters
E Florida panther (Felis concolor coryi) Entire State
E Blue whale (Balaenoptera musculus) Coastal waters
E Finback whale (Balaenoptera physalus) Coastal waters
E Sei whale (Balaenoptera borealis) Coastal waters
E Humpback whale (Megaptera novaeangliae) Coastal waters
E Sperm whale (Physeter catodon]) Coastal waters
E Alabama beach mouse ({Peromyscus polionotus
ammobates Coastal dunes
E Perdido Key beach mouse (Peromyscus
polionotus trissyllepsis Coastal dunes
Birds
E Bald eagle (Haliaeetus leucocephalus) Entire State
T Arctic peregrine falcon (Falco peregrinus
tundrius) Entire State
E Bachman's warbler (Vermivora bachmanii) Entire State
E Ivory-billed woodpecker (Campephilus
principalis) South, West Central
E Red-cockaded woodpecker (Picoides
[=Dendrocopos] borealis) Entire State
Reptiles
E American alligator (Alligator
mississippiensis) Coastal plain
E Kemp™s (AtTantic) Ridley turtle
(Lepidochelys kempii) Coastal waters
E Hawksbill turtle (Eretmochelys imbricata) Coastal waters
E Leatherback turtle {Dermochelys coriacea) Coastal waters
T Loggerhead turtle (Caretta caretta) Coastal waters
T Green sea turtle (CheTonia mydas) Coastal waters
T Eastern indigo snake (Drymarchon corais
couperi) South Alabama
Plants

None as of January 1, 1982

afF = Endangered, T = Threatened.
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Table 7. Recommended State of Alabama endangered and threatened species of
Mobile and Baldwin Counties (Boschung 1976; Freeman et al. 1979).

Recommended
statusd Species
Mammals
E Alabama Gulf beach mouse, Peromyscus polionotus ammobates
E Perdido Bay beach mouse, Peromyscus polionotus trissyllepsis
E Florida black bear, Ursus americanus floridanus
E Florida panther, Felis concolor coryi
Birds
E Bald eagle, Haliaeetus leucocephalus
E Peregrine falcon, Falco peregrinus
E Osprey, Pandion haliaetus
E Snowy plover, Charadrius alexandrinus
E Ivory-billed woodpecker, Campephilus principalis
E Red-cockaded woodpecker, Picoides (=Dendrocopos) borealis
E Bachman's warbler, Vermivora bachmanii
T Mottled duck, Anas fulvigula
T Reddish egret, Egretta rufescens
Reptiles
E Eastern indigo snake, Drymarchon corais couperi
E Black pine snake, Pituophis meTanoTeucas lodingi
E Atlantic loggerhead turtle, Caretta caretta
E Green sea turtle, Chelonia mydas
E Atlantic hawksbill turtle, Eretmochelys imbricata imbricata
E Atlantic ridley turtle, Lepidochelys kempi
T American alligator, Alligator mississippiensis
T Atlantic leatherback turtle, Dermochelys coriacea
T Alabama red-bellied turtle, Pseudemys [=Chrysemys) alabamensis
T Gopher tortoise, Gopherus poTyphemus
Amphibians
E Flatwoods salamander, Ambystoma cingulatum
T Dusky gopher frog, Rana areolata sevosa
Fishes
T Atlantic sturgeon, Acipenser oxyrhynchus
T Blue sucker, Cycleptus elongatus

(continued)
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(continued)
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Table 7. (continued)
Recommended Habitat
status Species assoc. (County)P
Plants
Aquifoliaceae
E ITex ameTanchier Acid swamp woodlands (M)
Araceae
T Sweet flag, Acorus calamus Shallow streams (B)
T Spoon flower, Peltandra sagittaefolia Pineland bogs (B)
Cannaceae
T GoTden canna, Canna flaccida Freshwater swamps {(MB)
Cyperaceae
E Horned rush, Rhynchospora crinipes Pine savannahs (M)
Ericaceae
T Pieris phillyreifolia Probably no longer in
counties (MB)
Fabaceae
E Psoralea simplex Wet pinelands (M)
Gentianaceae
E Gentiana villosa Oak-pine-hickory
woods (M)
T Sabatia brevifolia Pinelands (B)
Hypericaceae
T St. Johns wort, Hypericum nitidum Acid pine savannah (M)
Juncaceae
T Juncus gymnocarpus Swamp woodlands (M)
Lentibulariaceae
T BTadderwort, Utricularia floridana Low pH ponds (M)
T Bladderwort, Utricularia inflata Lakes (M)
T Bladderwort, Utricularia purpurea Low pH streams (BM)
Liliaceae
E L[iTy, Lilium iridollae Acid swamp woodlands (B)
Onagraceae
T Ludwigia arcuata Pond banks (M)
E Evening primrose, Oenothera grandiflora Rich low woodlands (B)
Orchidaeceae
T Spreading pogonia, Cleistes divaricata Pineland bogs (MB)
E Green-fly orchid, Epidendrum conopseum Epiphytic gum/
magnolia (MB)
Poaceae
T Panicum nudicaule Acid swamps (MB)
Potamogetonaceae
E Pondweed, Potomogeton robbinsii Streams, Mobile Delta

(MB)



Table 7. (concluded)

Recommended Habitat
status Species assoc, (County)
Plants
Rhamnaceae
T Segeretia minutiflora Mobile beaches (M)
Sarraceniaceae
T Pitcher-plant, Sarracenia psittacina Wet pine flatwoods (MB)
T Sweet pitcher-plant, Sarracenia rubra Wet pine flatwoods (B)
Theaceae
T LobToTly bay, Gordonia lasianthus Pocosin borders (MB)
Ulmaceae
T Momisia iguanea Beach strands (MB)
Xridaceae
T YeTTow-eyed grass, Xyris drummondii Acid sandy sites (MB)
T Yellow-eyed grass, Xyris scabrifolia Wet pinelands (MB)
af = Endangered; T = Threatened.

by

Mobile; B = Baldwin.

County (Jim Davis, Alabama Department of Conservation and Natural Resources,
Jackson, AL, 11 March 1982; pers. comm.).

Birds

The bald eagle, Haliaeetus leucocephalus, ranges throughout the state as
a migrant, and formerly nested in Mobile and Baldwin Counties. Although bald
eagles are known to nest in Louisiana, Florida, Mississippi, and South
Carolina, they rarely nest elsewhere in the Southeast.

The Arctic peregrine falcon, Falco peregrinus tundrius, migrates through
Alabama on its way from the arctic tundra regions to southern South America,
and fairly numerous sightings (perhaps 30 per year) are made on the Fort
Morgan Peninsula (Dennis Jordan, U.S. Fish and Wildlife Service, Jackson, MS,
11 March 1982; pers. comm.). Some individuals are believed to overwinter
along the Gulf coast and southern Florida. The falcon has been recently
reclassified from endangered to threatened (Federal Register, March 20,
1984).

Bachman's warbler, Vermivora bachmanii, 1is extremely rare, if not
extinct. It may pass through Alabama in the spring on its migration from
Cuba to widespread localities in the Southeast.
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The idvory-billed woodpecker, Campephilus principalis, is probably
extinct, as there have been no confirmed sightings since the 1930's. It
apparently occupied virgin 1lowland hardwood forests across the Southeast
(Tanner 1942).

The red-cockaded woodpecker, Picoides (Dendrocopos) borealis, is known
from Baldwin County and surrounding areas, as well as from most Southeastern
States. The nesting cavities this bird requires are found only in pine trees
older than 60 years, usually with red heart disease. Decreasing habitat is
probably responsible for this species' decline.

The osprey, Pandion haliaetus, is found nearly worldwide in tropical and
temperate areas near water. It was formerly a breeding inhabitant along the
Gulf Coast, as well as a migrant throughout Alabama. Its numbers dropped
drastically as a result of pesticides in the 1960s, until they were con-
sidered rare. A single nest was found near the Gulf coast in 1974 and an
active nest was reported on Fort Morgan in 1982 (0'Neil and Mettee 1982).
Ospreys are also reported to nest along Bon Secour Bay (Dwight Cooley, U.S.
Fish and Wildlife Service 1984; pers. comm.).

The snowy plover, Charadrius alexandrinus, was previously known from
Mobile and Baldwin Counties as a permanent breeding resident on the beach and
sandy areas, particularly away from human encroachment. As human activities
are increasing in these areas, this species is becoming rare.

The mottled duck, Anas fulvigula, is an uncommon, but permanent, resident
on outer islands, peninsulas, and sheltered bays, and often overwinters in
the upper reaches of Mobile Bay (Imhof 1976).

The reddish egret, Egretta rufescens, is sometimes fairly common in
Alabama. Although not known to breed in the study area, it is a permanent
year round resident. It is most common in the shallow bays, mud flats, and
sand beaches on the inshore side of barrier islands (Imhof 1976).

Regtiles

The American alligator, Alligator mississippiensis, ranges from North
Carolina to Texas. Alligators are ordinarily found in streams and lakes,
especially in swampy areas such as those that constitute the Mobile Bay
delta, as well as in brackish water along the coast. There are widely scat-
tered small populations within their original distribution, which extends
inland nearly to the fall line (Mount 1975). As a result of protective
measures their numbers have recently increased; they have been reduced in
status on Alabama's recommended endangered list but are still considered
threatened (0'Neil and Mettee 1982).

The Kemp's ridley sea turtle (Lepidochelys kempii), the green sea turtle
(Chelonia mydas), and the Atlantic hawksbill turtle (Eretmochelys imbricata)
are only occasional visitors to Alabama coastal waters and are not numerous.

The leatherback turtle, Dermochelys coriacea, is worldwide in
distribution in tropical waters, although it ranges into fairly cool water
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(Mount 1975). This species is often captured in June by shrimp trawlers off
Dauphin Island in about 13 m (42 ft) of water.

The Toggerhead turtle, Caretta caretta, is the most common sea turtle in
Alabama waters, and has been recorded from both Mobile and Baldwin County
waters. Although known to nest on the seaward beaches of Dauphin Island in
the $ast, the only recent records are from the Fort Morgan Peninsula (Mount
1975).

The eastern indigo snake, Drymarchon corais couperi, was originally
recorded from both Baldwin and Mobile Counties, although there have been no
sightings in this area since the 1930's. It prefers uplands with well-
drained, sandy soil (Mount 1975).

The gopher tortoise, Gopherus polyphemus, and the black pine snake,
Pituophis melanoleucas lodingi, may occur in the study area, and although not
currently Tisted, are considered candidate species for listing by the U.S.
Fish and Wildlife Service (Dennis Jordan 11 March 1982; pers. comm.)

The black pine snake is found in Mobile County and intergrades with
Pituophis melanoleucas mugitus in Baldwin County. It prefers well-drained,
sandy so1l, such as the TongTeaf pine, turkey oak, and sandhill communities.
Like the indigo snake, it is often found in gopher tortoise burrows.

Gopher tortoises are found on the Coastal Plain of Alabama in sandy,
well-drained soils, particularly in longleaf pine, turkey oak, and sandhill
communities. Their burrows provide necessary habitat for a variety of
species , including snakes, frogs, insects, and mammals.

The Alabama red-bellied turtle, Pseudemys (=Chrysemys) alabamensis, is
found almost exclusively in Mobile and Baldwin Counties in the Tower portion
of the Mobile Bay drainage from Little River southward. Its habitat includes
stuggish rivers, oxbows, and lakes with abundant aquatic vegetation.

Amphibians

The flatwoods salamander, Ambystoma cingulatum, was previously reported
from Mobile and Baldwin Counties, although the only recent records are from
Covington County (and that population may have been extirpated). It is found
in low pine flatwoods dominated by slash pine and wiregrass.

The dusky gopher frog, Rana areolata sevosa, is found from Florida to
Louisiana and is known from both Mobile and Baldwin Counties. It is found
where gopher tortoise burrows, which they use for shelter, are found close to
the shallow, temporary, or semipermanent ponds, where they breed. The
species may also use crawfish burrows in areas where no tortoise burrows are
found.

Freshwater Fishes

The Atlantic sturgeon, Acipenser oxyrhynchus, was once common in the
Mobile River Delta. The species ranges from nearshore in the gulf, up larger
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rivers and estuaries, and into smaller rivers to spawn. The blue sucker,
Cycleptus elongatus, is found in the larger rivers of coastal Alabama.

None of the crawfishes, shrimps, gastropods, or naiad mollusks on the
recommended state 1ist of endangered and threatened species are found in
either Mobile and Baldwin Counties (Boschung 1976).

Plants

Fifty-eight species of plants found in Mobile and Baldwin Counties are
classified as endangered, threatened, or of special concern (Freeman et al.
1979). On the state list 7 species are identified as endangered, 19 as
threatened, and the remainder as of special concern. As of June 1985, six of
these species were under consideration for inclusion on the Federal Tist of
endangered and threatened species {vide Federal Register notice of HNovember
28, 1983[48 FR 53640]). The counties and habitats of plants with recommended
Alabama status is indicated in Table 7.
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SOURCES OF MAPPED INFORMATION
Wetland Habitats

Cowardin, L. M., V. Carter, F. C. Golet, and E. T. LaRoe. 1979. C(Classi-
fication of wetlands and deepwater habitats of the United States. U.S.
Fish Wildl. Serv. Biol. Serv. Program FWS/0BS-79/31. 103 pp.

Contains an explanation and description of the categories developed to
classify all wetlands in the United States. Contains photographic
examples of each category.

U.S. Department of the Interior, Fish and Wildlife Service. Office of Bio-
logical Services. National Wetlands Inventory 7.5' 1:24,000 quadrangles,
various dates.

Wetland areas mapped according to classifications developed in Cowardin
et al. 1979.

Bird Resources
Gaston, G. R., and P. G. Johnson. 1977. Nesting success and mortality of
nestlings in a coastal Alabama heron-egret colony, 1976. Northeast Gulf
Sci. 1(1):14-22.

Holliman, D. C. 1978. Clapper rail (Rallus 1longirostris) studies in
Alabama. Northeast Gulf Sci. 2(1):24-34.

The habitat and distribution of the clapper rail Rallus longirostris
saturatus in salt and brackish-mixed marshes of Alabama s described. A
total of 4,490 ha (11,095 acres) of habitat is mapped. Smaller units of
vegetation are characterized in selected study areas. A comparison of
these plant communities and call count data is shown for each locality.

Imhof, T. A. 1976. Alabama birds, 2nd ed. The University of Alabama
Press, Tuscaloosa. 445 pp.

A description of the habitats, breeding seasons, migration areas, and an
official checklist of Alabama birds is given. Includes information on
shorebirds, wading birds, diving birds, offshore birds, and migratory
waterfowl.

Johnson, P. G. 1979. Wading birds of coastal Alabama. Pages 225-248 in H.
A. Loyacano, Jr., and J. P. Smith, eds. Symposium on the natural
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resources of the Mobile Estuary, Alabama. Alabama Coastal Area Board,
Daphne.

A discussion of the status and location of nesting colonies of coastal
Alabama. The discussion includes separate sections on the natural
history of the species surveyed. Contains color photographs of some of
the colonies and a map of their locations.

Kale, H. W., II. 1978. Rare and endangered biota of Florida. Vol. 2: Birds.
University Presses of Florida, Gainesville. 121 pp.

A discussion of the rare and endangered birds of Florida, their habitats
and status.

0'Neil, P. E., and M. F. Mettee. 1982. Alabama coastal region ecological
characterization. Vol. 2. A synthesis of environmental data. U.S. Fish
Wildl. Serv. Biol. Serv. Program FWS/0BS-82/42. 346 pp.

The report is divided into two sections. The first section contains a
detailed description of the geology and geography, hydrology, climate,
plant and animal 1life, and threatened and endangered species of coastal
Alabama. The second section presents a conceptual model and supporting
text on four natural ecosystems (freshwater, upland terrestrial,
estuarine, and Continental Shelf) and two manipulated (urban-industrial
and agricultural) systems in Mobile and Baldwin Counties. Also included
are individual models for the estuarine ecosystem and one of its
components, the marsh.

Portnoy, J. W. 1977. Nesting colonies of seabirds and wading birds: coastal
Louisiana, Mississippi, and Alabama. U.S. Fish Wildl. Serv. Biol. Serv.
Program FWS/0BS-77/07.

A survey of 168 colonies of seabirds and wading birds along the
Louisiana-Mississippi-Alabama coast was conducted from February to August
1976. Colonies were mapped on 1:250,000 scale USGS maps and cataloged by
latitude and longitude coordinates. Abundance was tabulated by species,
salinity, and habitat type. Nesting chronology of the common breeders
was outlined.

Aerial and ground-based inventory techniques were used. Reliabililty of
the various census and sampling methods for the 26 species in diverse
nesting situations was evaluated. Aerial photography produced accurate
censuses of incubating great egrets (Casmerodius albus), sandwich terns
(Sterna sandvicensis), and vroyal terns (Sterna maxima [Thalasseus
maximus]) . Randomly placed 2-m wide ~belt transects yielded
representative samples of active heron, egret, and ibis nests in large
shrub colonies.

Portnoy, J. W. 1978. North Gulf of Mexico coastal waterbird colonies:
changes 1in breeding abundance and distribution from 1976 to 1978.
(unpubl. photocopy). 46 pp.
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In April and June 1978 the Gulf of Mexico coast from Sabine Pass to
Mobile Bay was surveyed by fixed-wing aircraft to locate waterbird
colonies and photographically census incubating great egrets and black
skimmers. Techniques and timing of aerial surveys and photography are
discussed. Colony locations are mapped and, together with census results
and breeding distribution, are compared with survey results from 1976.

U.S. Army Corps of Engineers. 1983. Mississippi Sound and Adjacent Areas.
U.S. Army Corps of Engineers, Mobile District, Mobile. 275 pp.

A detailed environmental and socioeconomic analysis of the study area for
use in evaluating various approaches to dredging and disposal of dredging
spoils. An initial reconnaissance report was published in March 1979. A
final report will be issued at a later date.

U.S. Fish and Wildlife Service. 1982. Central Gulf Coast Wetlands, Migra-
tory Bird Habitat Preservation Program, Category 9. Atlanta, GA. 103

PP. .

This publication identifies 14 coastal wetland areas in Alabama,
Louisiana and Mississippi selected for preservation as important
waterfowl habitats. Included in the document are 14 maps of the areas
selected and a discussion on each unit.

Grass Beds

Stout, J. P., and M. J. Lelong. 1981. Wetland habitats of the Alabama
coastal area. Ala. Coast. Area Board Tech. Publ. CAB-81-01. 27 pp.

This inventory provides a baseline of extent and composition of wetland
habitats as natural resources of the Alabama Coastal Zone. The inventory
includes all areas within the Coastal Zone (10-ft contour south of the
Battlieship Parkway (Hwy 90)).

Habitats examined include swamps (forested wetlands), marshes, and
submersed grassbeds in coastal waters. Both black and white and color
infra-red photography taken in September and October, 1979, were used to
delineate habitat boundaries and to calculate acreage of each habitat.
Plant community descriptions of all habitat types and locations of
submersed grassbeds were determined in 1980 by extensive field surveys.

Wetland distributions and types are portrayed on U.S. Geological Survey
topographic maps. Eighteen 7 1/2' quadrangles (1:24,000) and two 15'
quadrangles (1:64,000) were used to obtain coverage of the area.

Stout, J. P., M. J. Lelong, H. M. Dowling, and M. T. Powers. 1982. Wetland
habitats of the Alabama Coastal Zone. Part III: An inventory of wetland
habitats of the Mobile-Tensaw River Delta: Ala. Coast. Area Board, CAB
Tech. Report 81-49A 25p.

A continuation of wetland habitat mapping. The inventory includes those
areas north of the Battleship Parkway (Hwy 90).
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Shel1fish Harvest Areas

Benson, N. G., editor. 1982. Life history requirements of selected finfish
and shellfish in Mississippi Sound and adjacent areas. U.S. Fish Wildl.
Serv. Biol. Serv. Program FWS/0BS-81/51. 97 pp. ’

The published and unpublished literature on spawning, nursery, and migra-
tory requirements of 41 finfish and shellfish species in Mississippi
Sound, Mobile Bay, and adjacent waters. Species were selected because of
high abundance or significant value for recreational or commercial
fishing. The primary ecological parameters considered were temperature,
salinity, depth, substrate, turbidity, and current. Available data on
habitats, distribution in water column (pelagic, demersal), and diurnal
behavior are treated. The ecological role of each species in the eco-
system is discussed.

Christmas, J. Y., and D. J. Etzold. 1977. The shrimp fishery of the Gulf of
Mexico, United States: a regional management plan. Gulf Coast Res. Lab.
Tech. Rep. Ser. 2. 128 pp.

The shrimp fishery is summarized and includes the complexity of the fish-
ery and species involved; biology, including life history and habitat
considerations; descriptions of the industry; economic and sociological
considerations; and the status of the resource and yields.

Eckmayer, W. J. 1979. The oyster fishery in Mobile Bay, Alabama. Pages
189-200 in H. A. Loyacano, Jr., and J. P. Smith, eds. Symposium on
the natural resources of the Mobile Estuary, Alabama. Alabama Coastal
Area Board, Daphne.

This is a discussion of the factors affecting oyster production in Mobile
Bay, including both natural factors, such as salinity, oxygen, and
predators, and manmade factors, such as dredging and pollution. Contains
a small scale (1" = 5.5 mi) map of the oyster reefs in lower Mobile Bay.

May, E. B. 1971. A survey of the oyster and oyster shell resources of
Alabama. Ala. Mar. Resour. Bull. 4. 53 pp.

The public oyster reefs and buried shell deposits in Alabama were mapped
and inventoried. Second-order survey was used to establish triangulation
stations used for mapping. Environmental and socioeconomic factors which
influence oyster production are discussed. The locations of the living
oyster beds and the oyster shell deposits are mapped on detailed, colored
1:24,000 scale maps.

Swingle, H. A. 1971. Biology of Alabama estuarine areas. Cooperative Gulf
of Mexico estuarine inventory. Ala. Mar. Resour. Bull. 5. 123 pp.

Stations were sampled monthly from January 1968 through March 1969. A
total of 162 species of fishes and 44 species of invertebrates were
collected from the estuarine waters of Alabama. Seventy-six species of
fishes were documented from other sources. The areal and seasonal
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distribution of the species are discussed. Also presented are data on
the density of oysters on the public reefs and historical fisheries
statistics.

Swingle, H. A. 1977. Coastal fishery resources of Alabama. Ala. Mar.
Resour. Bull. 12:31-58.

A description is given of the fishing resources of Alabama, including
ownership of resources, recreational fishing, commercial fishing, major
species (finfish, shellfish, and potential fisheries), and factors
affecting coastal fishery resources. Tabular data (as recent as 1975)
includes 1landings for commercial and recreational fisheries, seafood
wholesale and retail data, numbers of boats, etc.

Finfish of Coastal Alabama

Benson, N. G., editor. 1982. Life history requirements of selected finfish
and shellfish in Mississippi Sound and adjacent areas. U.S. Fish Wildl.
Serv. Biol. Serv. Program FWS/0BS-81/51. 97 pp.

The published and unpublished 1literature on spawning, nursery, and
migratory requirements of 41 finfish and shelifish species in Mississippi
Sound, Mobile Bay, and adjacent waters. Species were selected because of
high abundance or significant value for recreational or commercial
fishing. The primary ecological parameters considered were temperature,
salinity, depth, substrate, turbidity, and current. Available data on
habitats, distribution in water column (pelagic, demersal), and dijurnal
behavior are treated. The ecological role of each species in the
ecosystem is discussed.

Christmas, J. Y., G. Gunter, E. C. Whatley. 1960. Fishes taken in the
menhaden fishery of Alabama, Mississippi, and eastern Louisiana. U.S.
Fish Wildl. Serv. Spec. Sci. Rep. Fish. No. 339. 10 pp.

A study was made of fishes other than menhaden taken by menhaden purse
seiners 1in waters around the mouth of the Mississippi River and in
Mississippi Sound during the 1958 and 1959 seasons. In numbers of fish,
more than 97% of the sampled catch were menhaden.

Friend, J. H., M. Lyon, N. Garrett, J. L. Borom, J. Ferguson, and G. C.
Lloyd. 1981. Alabama coastal region ecological characterization:
Volume 3: A socioeconomic study. U.S. Fish Wildl. Serv. Biol. Serv.
Program FWS/0BS-81/41. 367 pp.

The purpose of the socioeconomic characterization study is to compile and
synthesize information from existing sources concerning the social,
demographic, and economic factors in the Alabama Coastal Region. This
report is one of a series of characterizations of coastal ecosystems
produced by the U.S. Fish and Wildlife Service to describe the
relationships between human population growth and the availability of
natural resources in the Nation's coastal areas.
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Loesch, H. C. 1976c. Observations on mendahen (Brevoortia) recruitment and
growth in Mobile Bay, Alabama. Proc. la. Acad. Sci. 39:35-42.

Menhaden, Brevoortia patronus Goode, were sampled at monthly intervals by
12 bay stations and IT nearshore stations in Mobile Bay by shrimp trawl
and drag net from June 1954 to July 1955. Estimates of total length of
growth during various times of the year are given. An equation is
developed by fitting the data to a linear regression on log scale.

Swingle, H. A. 1971. Biology of Alabama estuarine areas. Cooperative Gulf
of Mexico estuarine inventory. Ala. Mar. Resour. Bull. 5. 123 pp.

Twenty trawl stations, five seine stations, and four plankton stations
were sampled monthly from January 1968 through March 1969. A total of
162 species of fishes and 44 species of invertebrates were collected from
the estuarine waters of Alabama. Seventy-six species of fishes were
documented from other sources. The areal and seasonal distribution of
the species are discussed. Also presented are data on the density of
oysters on the public reefs and historical fisheries statistics.

Swingle, H. A. 1975. Fishes of the coastal area of Alabama. Pages 8-28 in
Fishes, birds, and mammals of the coastal area of Alabama. Alabama
Department of Conservation and Natural Resources, Montgomery.

Swingle, H. A. 1977. Coastal fishery resources of Alabama. Ala. Mar.
Resour. Bull. 12:31-58.

A description is given of the fishing resources of Alabama, including
ownership of resources, recreational fishing, commercial fishing, major
species (finfish, shellfish, and potential fisheries), and factors
affecting coastal fishery resources. Tabular data (as recent as 1975)
includes 1landings for commercial and recreational fisheries, seafood
wholesale and retail data, numbers of boats, etc.

Swingle, H. A., and D. G. Bland. 1974b. A study of the fishes of the
coastal water courses of Alabama. Ala. Mar. Resour. Bull. 10:17-102.

Trawl or seine samples were collected monthly at 23 stations between
December 1970 and May 1972 within the brackish water zone of the coastal
watercourses of Alabama. Water salinity, temperature, and dissolved
oxygen values are presented and are correlated to some extent with
species abundance and diversity. The species composition of altered and
unaltered watercourses and the species composition of estuarine waters
are discussed.

Swingle, W. E. 1976. Analysis of commercial fisheries catch data for
Alabama. Ala. Mar. Resour. Bull. 11:26-50.

This paper discusses the changes in the number of seafood plants, number
of persons employed in them and the value of seafood processed between
1964 and 1971. Also discussed 1is the amount of commercial seafood
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landed, the value of the seafood landed, and the number of fishermen
employed between 1964 and 1971.

Wade, C. W. 1977. Survey of the Alabama marine recreational fishery. Ala.
Mar. Resour. Bull. 12:1-22.

Contains data on catch per unit effort and quantities and locations of
sportfishing catches.
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SOCIOECONOMICS
INTRODUCTION

The socioeconomic elements mapped and discussed include man-made features
and natural areas having either ecological or economic significance, such as
wildlife refuges, State park recreational areas, barrier islands, and
historical or archaeological sites. Man-made features include solid waste
landfills, navigation channels, and dredge-spoil disposal areas. Many of
these areas are subject to Federal, state, or local regulations for land use
within their boundaries.

LAND USE AND LAND COVER

Four categories of land use are mapped on the atlas sheets: forested,
urban, agricultural, and uncategorized. Forested land was considered as any
area with greater than 30% canopy cover. Forest land may be used for timber
production, as a game refuge, or any other use which does not alter the wood-
land nature. Some mature old fields which have reverted to woodland are in-
cluded in the forested category.

The urban category includes residential, commercial, and industrial land
uses and includes major transportation facilities such as large highway inter-
changes and airports. The agricultural category includes areas currently
under cultivation or prepared for cultivation, pasture, and associated
buildings. It does not include timber plantations.

The uncategorized classification is essentially a residual category. A
cross check with the Biological Resources maps in this atlas will show,
however, that more than 90% of this category is wetland, as defined by the
U.S. Fish and Wildlife Service (Cowardin et al. 1979).

A1l categories mapped were derived by aerial photo interpretation. The
photos were taken by the National Aeronautics and Space Administration (NASA)
and were color infrared at a scale of 1:62,500, dated 1979. The minimum
mapped unit is approximately 10 acres. Mobile and Baldwin counties were
mapped in 1972 by the U.S. Geological Survey using criteria developed by
Anderson et al. (1976). Very general land use maps have also been produced
by local or regional Alabama agencies.

The following information on the two coastal counties is included to

convey a general understanding of land cover and use in the area. The data
are from a wide variety of sources as reported in the U.S. Fish and Wildlife
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Service publication Alabama Coastal Region Ecological Characterization:
Socioeconomic Study (Friend et al. 1981). That publication contains a grea
deal of detailed data and mapped information.

A
t

Mobile County has a land surface area of 321,408 ha (793,600 acres) and
Baldwin County, the largest county in Alabama, has 427,835 ha (1,056,400
acres). In 1975, the land usage in these two coastal counties was in the
following percentages: 48% in forest; 19% in agriculture, 3% in transpor-
tation, communications and utilities; 2% in residential; 1% in industrial and
commercial; and 27% undeveloped. Table 8 presents a summary of land use
acreage in Mobile and Baldwin Counties. Mobile County is predominantly
urban and industrial, while Baldwin is primarily rural and agricultural with
the exception of urban centers along the eastern shore of Mobile Bay. The
two-county population in 1980 was 442,819 persons.

The major agricultural products of coastal Alabama include soybeans,
nursery products, vegetables, cattle, and calves. In 1978, cash receipts
from farm marketing were $106.9 million. In 1979 the total dollar amount
decreased slightly due to damage by Hurricane Frederic in September of that
year.

The majority of forests in the two counties are pine species (loblolly
and shortleaf) used for pulpwood for the manufacture of paper products. Next
in importance is saw timber and the harvesting of veneer logs for plywood.

Table 8. 1975 l1and use by county in acres and percent of total
acreage (South Alabama Regional Planning Commission 1977).

Land use Mobile County Baldwin County

Acres _ Percent Acres  Percent
Residential 35,151 4.4 9,651 0.9
Commercial 4,002 0.5 1,159 0.1
Industrial 4,808 0.6 568 0.1

Transportation, communica-

tions, and utilities 38,571 4.9 19,927 1.9
Total urban 82,532 10.4 31,305 3.0
Pubtic and semipublic 13,571 1.7 3,580 0.7
Agriculture 136,534 17.2 216,919 20.5
Forestry 389,401 49.1 503,212 47.6
Wetlands 78,198 9.8 174,082 16.5
Water 22,343 2.8 46,462 4.4
Undeveloped dry 66,887 8.4 74,874 7.1
Other open 4,401 0.6 1,948 0.2
TOTAL 793,600 100.0 1,056,382 100.0
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In 1978, cash receipts from sales of raw stumpage products were $3.2 million
for Mobile County and $12.5 million for Baldwin County.

MARINE AND ESTUARINE SANCTUARIES

While there are no officially designated marine or estuarine santuaries
located in the coastal counties of Alabama, several areas are being protected
and preserved by such agencies as the U.S. Fish and Wildlife Service under
wildlife management programs. The major programs dealing with estuarine
sanctuaries recently have been, at the Federal level, under the Coastal Zone
Management Act (CZMA) of 1972 (Public Law 92-583) and at the State level,
under the Alabama Coastal Area Act of 1976 (Act No. 534).

In late 1982, the State of Alabama initiated an application to the
National Oceanic and Atmospheric Administration (NOAA), of the U.S. Depart-
ment of Commerce under the guidelines of the Coastal Zone Management Act of
1972, for the establishment of an estuarine sanctuary in the vicinity of
Weeks Bay (Pensacola quadrangle) in Baldwin County. Approximately 142 ha
(350 acres) of land had been purchased by the Nature Conservancy at that time
to be part of the sanctuary if and when it is actually established. Negotia-
tions are ongoing to add more land to that total in areas both east and west
of the Fish River bridge (Pensacola quadrangle) immediately north of Weeks

Bay. Total acreage is expected to be approximately 800 acres. Negotiations
between the State of Alabama and NOAA are ongoing at this time (Thurman

Shores, Alabama Department of Economic and Community Affairs, Montgomery, AL,
23 May 1984; pers. comm.).

NATIONAL WILDLIFE REFUGES

On 9 June 1980, Congress passed Public Law 96-267, which authorized the
purchase of 4047 ha (10,000 acres) of land in Mobile and Baldwin Counties to
be set aside as the Bon Secour National Wildlife Refuge. In fiscal year 1982
approximately $3 million were available for acquisition (William Swanson,
U.S. Fish and Wildlife Service, Atlanta, GA, 16 February 1982; pers. comm.).
Additional land purchases to complete acquisition will depend upon future
appropriations from the U.S. Congress. The refuge consists of four units:
Little Dauphin Island (Biloxi quadrangle), Little Point Clear, Perdue, and
Skunk Bayou (Pensacola quadrangle). The following information is taken
primarily from Bon Secour National Wildlife Refuge: A Proposal (U.S. Fish
and Wildlife Service 1980).

These ecologically fragile areas provide a buffer between the open ocean
and the highly productive and economically important brackish estuaries of
Mobile Bay. The estuaries are spawning and nursery areas for commercially
and recreationally important species, including many forms of crustaceans,
mollusks, fish, and birds.

For over 90 species of migratory birds, the refuge is the staging area
and last major landfall before their trans-qulf migration, as well as the
first major landfall upon their return. The area also boasts about 125
wintering, 100 resident, and 40 nonresident species of birds. During a peak
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year, over 2 million individual birds may be in the refuge area at one time
(U.S. Fish and Wildlife Service 1980).

Five species of sea turtles listed as threatened or endangered may use
the offshore water adjacent to the area; but are not currently known to use
the beaches for nesting. However, the last known loggerhead turtle (Caretta
caretta) nesting site in Alabama was located on the Ft. Morgan Peninsula
(Pensacola quadrangle) (U.S. Fish and Wildlife Service 1980). Five other
Federally Tlisted Endangered and Threatened species may occur within the
refuge. Prehistoric Indian sites of potential archaeological value are also
found in the area (Alabama Historical Commission 1978).

STATE PARKS

The Alabama State Parks system had its beginning in 1927, when the State
legislature passed the State Land Act, vesting the State's interest in parks
in the Alabama Commission of Forestry and placing all State land under the
Commission's administration. In 1933, the Civilian Conservation Corps,
cooperating with the State of Alabama, under the supervision of the National
Park Service, began the development of state parks. This program generated
such interest in recreational development that by the fall of 1935 Alabama
had placed 15 park areas under consideration for development. Total land
area of the 22 state parks in Alabama in 1935 was 9,415 ha (23,265 acres).
Individual parks ranged from 2,056 ha (5,080 acres) to a small historic site
of 3 ha (7 acres). It was during this period that the lands for Gulf State
Park (Pensacola quadrangle) in Baldwin County were acquired.

In March 1939 the Alabama State Legislature passed an act creating the
Alabama Department of Conservation, as it is known today. A part of this new
department was the Division of Parks, Monuments, and Historical Sites that
was given jurisdiction over all state park lands. With the creation of this
new department came the decision to select 5 of the then-existing 23 parks
and carry out extensive development and promotion. Gulf State Park was one
of the five chosen; its official opening date was 20 May 1939.

In 1948 two small park areas were constructed as additions to Gulf State
Park in Baldwin County. These were Romar Beach and Alabama Point (Pensacola
quadrangle), located on the coastal highway that runs through Gulf State Park
to Alabama Point. These two park areas, with a total of 3 mi of beach-front,
are important access areas to gulf waters and enable Gulf State Park visitors
to reach gulf waters without crossing private property (Jacocks 1977).

Gulf State Park now offers one of the widest ranges of activities found
in any of the Alabama State Parks. Located on 2428 ha (6,000 acres) of land,
activities include picnicking, swimming, boating, fishing, hiking, tennis,
and bicycling. Available accommodations range from primitive to improved
campsites and from family cottages to a resort inn. Facilities also include
a convention facility and an 18-hole championship golf course. The
state-owned lands have 5 km (3 mi) of beach frontage and a 251-m, (825-ft)
fishing pier extending into the Gulf of Mexico. The resort inn, convention
complex, and restaurant are operated by ARASERV, Inc., under a 1973 agreement
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authorizing the operation of certain state-owned facilities by private
corporations (Alabama Department of Conservation and Natural Resources, n.d.).

Meaher State Park (Bay Minette quadrangle) is located on the Tensaw River
and Mobile Bay and contains 537 ha (1,327 acres). The basic facilities are
boat launching ramps and piers for boating and fishing (Friend et al. 1981).

Additional information is available by contacting:

Alabama Department of Conservation and Natural Resources
Alabama State Parks Division

64 North Union Street

Adninistration Building

Montgomery, AL 36130

(205) 261-3334.

In May 1983, an in-state toll-free number for information was made avail-
able. This number is 1-800-ALA-PARK (251-7275).

STATE WILDLIFE MANAGEMENT AREAS

Of the 28 State Wildlife Management Areas and Refuges in Alabama, only
one, the Frank W. and Rob M. Boykin Wildlife Management Area (Citronelle
quadrangle) is located in the Mobile and Baldwin County study area. Most of
the Boykin Wildlife Management Area is located in adjacent Washington County,
with less than a sixth of the total area of 23,350 acres located in Mobile
County.

Hunting within the area is controlled and permits are required. These
permits are issued by the Management Area Headquarters on either a seasonal
or daily basis, depending upon type of game hunted and weapon used. Gun,
primitive weapon, and bow-and-arrow hunting all have designated seasons and
regulations, although bag limits are the same. Game animals hunted include
deer, raccoon, opossum, turkey, quail, squirrel, and rabbit (Alabama Depart-
ment of Conservation and Natural Resources 1981).

Additional information is available by contacting:

Area Manager

Frank W. and Rob M. Boykin Wildlife Management Area
Route 1, P. 0. Box 131

Citronelle, AL 36522.

WILD AND SCENIC RIVERS

In the State of Alabama, six rivers have been authorized for study under
the National Wild and Scenic Rivers Act of 1968 (PL 90-452) as amended.
These included the Styx, Blackwater, and Perdido Rivers (Pensacola and Bay
Minette quadrangles) and a short section of Soldier Creek in Baldwin County,
and the Escatawpa River (Mobile quadrangle) and a portion of one of its tri-
butaries, Brushy Creek, in Mobile County (U.S. Army Corps of Engineers 1981).
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The Styx, Blackwater, and Perdido Rivers have not yet been studied; a 5-
km (3-mi) section of Soldier Creek was studied, but subsequently deautho-
rized. The Escatawpa River and about 11 km (7 mi) of Brushy Creek, from
Scarborough Creek to its confluence with the Escatawpa, were studied by the
National Park Service for designation as Wild and Scenic Rivers. Although
the river was found to be eligible for inclusion as a Wild and Scenic River,
the National Park Service recommended it not be included due to opposition
from private waterfront owners (National Park Service 1983).

NATIONAL NATURAL LANDMARKS

The drainage area of the Mobile River basin is 113,000 kmZ (43,629 miZ)
and includes areas 1in Alabama, Georgia, Mississippi, and Tennessee. The
basin is the 1largest gulf drainage east of the Mississippi River and has
extensive wetlands north of its confluence with Mobile Bay. The Mobile-
Tensaw River Bottomlands National Natural Landmark (Mobile and Bay Minette
quadrangles) was designated in 1974 to acknowledge the area as one of the
most important wetlands in the nation (Frank Ugolini, National Park Service,
Washington, D.C., 12 November 1982, pers. comm.). Although the designation
implies National recognition of the area's importance, ownership of the lands
remains with over 130 private and public landowners. The following informa-
tion is taken primarily from the Natural Landmark Brief for this area (U.S.
National Park Service 1974).

The area 1is essentially a 1large flood plain originating near the
confluence of the Alabama and Tombigbee Rivers. The northern reaches have a
network of streams and lakes with low forested islands and mesic (moderately
moist) sites on the higher elevations merging into open, brackish marshes to
the south. The southern boundary of the delta is northern Mobile Bay. This
delta is unusual in that it is bounded on either side by relatively high,
distinct upland terraces.

The mesic sites contain ash, magnolia, and holly, while the lower, wetter
sites are primarily water tupelo and cypress. Also common are red maple,
mulberry, and black willow along the watercourses. The bottomland hardwood
forest in the northern portion of the tract is dominated by sweet gum, water
oak, ash, hackberry, and cottonwood. Herbaceous plants include spider 1lily,
arrowheads, lizard's tail, grasses, and sedges. The open aquatic habitats
contain elodea, tapegrass, water 1lily, arrow-arom, and cattails.

The rivers comprising the Mobile Delta contain several species of rare
fishes, including the blue sucker (Cycleptus elongatus) and Atlantic sturgeon
(Acipenser oxyrhynchus). The MobiTe Delta is one of the few large habitats
for the FederalTy endangered American alligator (Alligator mississippiensis)
between Louisiana and Florida.

Other reptiles in the area include Pseudemys alabamensis, the Alabama
red-bellied turtle, and Graptemys nigrinoda delticola, the southern
black-knobbed sawback turtle, which is endemic to the delfta. The concen-
tration of birds, especially waterfowl, in the area is tremendous, with such
rare species as the mottled duck (Anas fulvigula maculosa), the Mississippi
kite (Ictinia mississippiensis), and the swallow-tailed kite (Elanoides
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forficatus). The only known populations in Alabama of Florida black bears
(Ursus americanus floridanus) occur within the delta, the northern black bear
(Ursus americanus) apparently having been extirpated in the State (Boschung
1976). “Common mammals in the delta floodplain include beaver, raccoon, river
otter, and deer.

The National Natural Landmark area is used mostly for hunting, fishing,
and boating. Although some commercial 1ogging is done, it is limited because
of the area's inaccessibility. New techniques for logging may, however,
result in the area becoming more disrupted in the future. The rivers of the
Mobile Delta drain a great deal of farmland and consequently carry a heavy
load of silt and agricultural chemicals. Additional chemicals are discharged
jnto the rivers from the industrial areas adjacent to Mobile.

NATIONAL AUDUBON SOCIETY SANCTUARY

The National Audubon Society leases approximately 64 ha (159 acres) of
land on Dauphin Island (Biloxi quadrangle) from the Dauphin Island Park and
Beach Board. The current 10/year lease runs from 1980 to 1990. The
facilities currently consist of an entrance, parking lot, and several nature
trails. A boardwalk over the dunes 1is proposed. The Tland includes a
beach-dune complex with high dunes, a gum swamp, a large freshwater lake, and
sandy pine woods (Friend et al. 1981). Like the Bon Secour National Wildiife
Refuge, the area is important to both resident and migratory species of
birds. In a 48-hour period in 1979, 176 species of birds were identified on
the sanctuary (Myrt Jones, National Audubon Society, Mobile, AL; 17 March
1982; pers. comm.).

INTENSIVELY USED RECREATIONAL BEACHES

The beaches of Alabama are a recreational resource important to the
tourist industry of Mobile and Baldwin Counties. These counties have about
80 km (50 mi) of beaches on the Gulf of Mexico and another 103 km (64 mi)
along the bays (Mobile, Weeks, Perdido, etc.) and Mississippi Sound (South
Alabama Regional Planning Commission and J. H. Friend, Inc. 1971).

Water off the wide white-sand beaches fronting the open ocean is
generally clear. While the bay and sound areas are economically important,
especially 1in seafood production, they tend to be muddier and not as
attractive as the white-sand gulf beaches for such beach activities as
swimming, wading, and sunbathing.

The principal gulf beaches are Dauphin Island (Biloxi quadrangle) in
Mobile County, which is 24 km (15 mi) long, and the southern border of
Baldwin County from Mobile Point (Pensacola quadrangle) to the Florida state
line, which comprises 51 km (32 mi) of ocean beach. Most of the gulf shore-
1ine is privately owned, although the city of Gulf Shores makes available 458
m (1500 ft) of beach and the state maintains 5 km (3 mi) of beach for public
use at Gulf Shores State Park. In Mobile County, there is 0.8 km (0.5 mi) of
public-use beach on Dauphin Island (Friend et al1.1981).
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It was estimated (Table 9) that 2.5 million tourists visited Mobile,
Baldwin, and Escambia Counties in 1970 and that the number was Tlikely
to increase 76% to 4.4 million in 1980 (South Alabama Regional Planning
Commission and J. H. Friend, Inc. 1971, Gulf Research Associates 1981).

Although the Parks Division of the Alabama Department of Conservation and
Natural Resources (1981) estimated that 3.4 million tourists visited Gulf
State Park in 1978 and 3.2 million in 1979, these estimates may be high.
Traffic volume analysis on the major highways in the Gulf Shores area by Gulf
Research Associates showed a total of approximately 2.0 million recreational
visitors per year (Friend et al. 1981).

Table 10 shows the annual vehicle flow on the major highways leading to
two intensively used recreational beaches, Dauphin Island and the Gulf Shores
area. Traffic increased by approximately 75% to 200% in these areas between
1965 and 1979. The increase in recreational visitors before  Hurricane
Frederic in 1979 1is shown in Table 11. Hurricane Frederic interrupted the
expansion of the tourist trade by disrupting the aesthetics of the coast,
destroying many tourist facilities and, more directly, destroying the
causeway connecting Dauphin Island to the mainland. Although a ferry carried
some tourists to the island, tourist flow was hampered until July 1982, when
the causeway was reopened.

CHARTER BOAT AND HEAD BOAT SERVICE

Although the commercial fishing industry of the United States has become
relatively less economically important worldwide, the sport fishing industry
has increased in volume of catch to the point where the sport catch exceeds
the commercial catch for some species. In Alabama, the saltwater sport fish
landings in 1975 were only 53% of the commercial landings in total weight,
although the sport landings exceeded the commercial landings for 15 species
(Wade 1977). In response to the increasing demand for sport fishing oppor-
tunities, the number of facilities for charter boats and head boats has been
increasing in Alabama (Chermock 1974). The charter boat-head boat industry
in Alabama was estimated by Swingle (1970) to have provided 39,480 fishing
trips at a cost of $730,350 in 1969.

Charter boats generally involve small groups of people (6 to 8), and
troll for 1larger game fish, such as Spanish mackerel (Scomberomorus
maculatus), king mackerel (Scomberomorus cavalla), and crevalle jack (Caranx
hippos].  Head boats carry Targe numbers of people and fish off the bottom,
ratEer than troll. The head or party boats carrying a larger group of people
take advantage of the concentrations of fish on artificial fishing reefs,
where the main catch is amberjack (Seriola dumerili) and red snapper
(Lutjanus campechanus) (Chermock 1974, Friend et al. 1981). Table 12 shows
the composition of catch from charter boats out of Orange Beach (Pensacola
quadrangle).

There are approximately 27 charter and head boat operations in Alabama
waters. The general locations of facilities/boats are shown in Table 13.
About 17 of the charter and head boats are now located in Baldwin County,
while 10 are in Mobile County. The largest concentration is at Orange Beach,
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Table 9. Number of tourist trips, average length
of stay, average party size, and number of tour-
ijsts? visiting Mobile, Baldwin, and Escambia
Coungies by automobile, 1970, 1980 (Friend et al.
1981).

Tourist item 1970 1980

Number of tourist trips (1,000's)

Terminal 218 328
Transient 94?2 1,422
Business 416 616
Total 1,576 2,366
Average length of stay in the area
Terminal 2.1 days 2.1 days
Transient 0.5 hours 0.5 hours
Business 2.0 days 2.0 days
Average party size
Terminal 3.0 3.3P
Transient 3.0 3.3E
Business 1.0 1.5
Number of tourists (1,000's)
Terminal 654 1,082
TransientC® 1,413 2,347
Business 416 924
Total 2,483 4,353

ATourist = traveler going 100 miles or more from
his county of residence to engage in pleasure-
oriented activities; terminal tourist = one who
has arrived at his primary destination; transient
tourist = one who is traveling to or from his
primary destination; business tourist = one
traveling on business, but participating in
pleasure-oriented activity not directly related
to work.

bEstimated by Gulf Research Associates, Inc.
based on data from Auburn University's Travel
and Tourism in Alabama 1979 study.

CAssumes 50% of transient tourists traveling
through the area actually stop (South Alabama
Regional Planning Commission and John H. Friend,
Inc. 1971).
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Table 10. Average daily two-way traffic volume (number of vehicles) on high-
ways providing access to the Alabama coastal region's major recreational
beach areas, 1965, 1970, 1977, 1978, 1979 (Friend et al. 1981).

Hwy. 163, immediately Hwy. 59, Gulf Shores
north of the just north of Beach Hwy. 182,
Dauphin Island the city just west of the
Year bridge of Gulf Shores Florida State line

Annual average daily two-way

1965 1,690 3,060 700
1970 2,440 4,720 850
1977 3,110 7,510 1,770
1978 3,220 8,430 2,290
19792 2,920 8,850 2,180

Annual percent change

1965-70 7.6 9.1 4.0
1970-79 2.0 7.2 11.0
1965-79 4.0 7.9 8.5

a  Assuming "pre-hurricane" conditions.

Table 11.  Number of recreational visitors to Dauphin Island, 1965, 1970,
1977, 1978, 1979 (Friend et al. 1981).

Annual average Annual Average Number of

daily one-way Percent recreational persons recreational
Year traffic recreational auto trips per auto visitors
1965 845 58 178,850 3 536,550
1970 1,220 58 258,420 3 775,260
1977 1,555 58 329,230 3 987,690
1978 1,610 58 340,910 3 1,022,730
19794 1,460 58 309,155 3 927,465

a@ Assuming "pre-hurricane" conditions.

50



Table 12. Selected characteristics of catch by species for charter boat
operators, Orange Beach, Alabama, 1975 (Friend et al. 1981 adapted from
Wade 1977).

Average catch Distribution Average catch
Species per boat of(;?tch per man-hour
Amberjack 6,052 38.0% 0.83
Cobia 252 1.6% 0.03
Dolphin 274 1.7% 0.04
Groupers 175 0.1% 0.02
Crevalle jack 226 1.4% 0.03
King mackerel 3,477 21.9% 0.48
Little tunny 2,161 13.6% 0.30
Snapper 2,631 16.5% 0.36
Spanish mackerel 659 4.1% 0.09

Total 15,907 98.9%

Table 13. Charter boats and head boats operating in Ala-
bama (Ronald L. Schmeid, National Marine Fisheries
Service, St. Petersburg, FL; 3 June 1981, pers. comm.).

Number Number
Location charter boats head boats
Baldwin County
Perdido Beach(1)a 1 0
Orange Beach(1) 14 1
Point Clear(1) 1 0
Total 16 1
Mobile County
Mobile(2) 2 0
Dauphin Island(3) 3 2
Bayou La Batre(3) 0 3
Total 5 5
dQuad sheet: (1) Pensacola, (2) Mobile, (3) Biloxi.

51



while the majority in Mobile County are at Dauphin Island (Ronald L. Schmeid,
National Marine Fisheries Service, St. Petersburg, FL; 1981; pers. comm.).
According to Friend et al. (1981), prior to Hurricane Frederic 70% of the
charter and head boats in Alabama were in Baldwin County. As a result of the
destruction from the hurricane, particularly the loss of the Dauphin Island
Causeway (Biloxi quadrangle), 90% of the charter and head boats were located
in Baldwin County immediately after the hurricane. In terms of size, most
charter and head boats are between 8.5 and 17.7 m (28 to 58 ft) (Alabama Sea
Grant Advisory Service 1978).

PERMITTED ARTIFICIAL FISHING REEFS

Most of the substrate off the Alabama coast is composed of hard to soft
mud and sand, with little cover, such as natural reefs and obstructions, to
provide habitat for encrusting invertebrates and forage fish. An attempt to
provide such cover and thereby increase game fish populations was begun in
the 1950s by the Alabama Department of Conservation and Natural Resources.
The Department submerged groups of automobile bodies in waters, usually at
18- to 27-m (60-to 90-ft) depths. In the 1960's and 1970's more obstructions
were sunk, including such things as 1liberty ships, bridge materials,
1ifeboats, pipes and culverts, and barges. Table 14 shows the compositions,
ages, and depths of the permitted reefs (Alabama Department of Conservation
and Natural Resources 1981; U.S. Fish and Wildlife Service 1981).

Game fishes attracted to these artificial reefs dinclude both bottom-
dwelling and midwater species. Bottom-dwelling species inhabiting the
structures are primarily snappers (Lutjanus spp.) and grouper (Epinephelus
spp.). Red drum (Sciaenops ocellatus) are found on the shallower (1%— to 23-m
or 60- to 75-ft) reefs, especially in the winter. Pelagic midwater game
fishes are attracted to concentrations of forage fish swarming around the
reefs. The former include primarily greater amberjack (Seriola dumerili),
crevalle jack (Caranx hippos), cobia (Rachycentron canadum), little tunny
(Euthynnus alletteratus) and mackerels (Scomberomorus spp.).

The prevailing water currents on the reefs situated off Baldwin County
are from the east (Florida), which gives these reefs a high affinity for the
blue water-sand bottom Floridian fauna. These westward currents are diverted
offshore by the waters flowing out of Mobile Bay. Reefs to the west, located
south of Dauphin Island, are subjected to lower salinities than those to the
east and their fauna is more estuarine in nature. The deeper reefs are less
subject to salinity and temperature fluctuations and their fauna has more
tropical affinities than the inshore reefs (Bennie Rohr, National Marine
Fisheries Service, Pascagoula, MS; 30 November 1982; pers. comm.).

PUBLIC FISHING PIERS, PUBLIC ACCESS AREAS AND MARINAS

There are six public fishing piers in Mobile and Baldwin Counties. The
piers on the gulf are located at Gulf State Park (Pensacola quadrangle) and
Young's-by-the-sea (Pensacola quadrangle) in Baldwin County and at Bienville
Beach, Dauphin Island (Biloxi quadrangle) in Mobile County. The Fairhope
Municipal Pier (Bay Minette quadrangle), May Day Pier (Bay Minette quadrangle
near Daphne) and Autrey's Pier (Mobile quadrangle on Battleship Parkway)
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Table 14. Permitted artificial fishing reefs (Alabama Department of Conser-
vation and Natural Resources 1981).

Compass readings (mi)

Name?d Depth Sand Is.  Perdio Pass Material

designation (FET (m) Light Sea Buoy Year composition

Tug Boat 64 20 1020 (19.0) 2120 (19.5) 1976 105 ft wood tugboat

Dry Dock 72 22 1940 (10.6) 2410 (32.1) 1957 350 ft drydock

Tulsa 84 26 1900 (11.0) 2400 (32.5) Unknown Unknown wreck

Anderson 82 25 1879 (10.3) 2409 (30.9) 1974 Liberty ship, 3-30 ft
lifeboats

Edwards 84 26 1900 (13.8) 2360 (34.4) 1974 Liberty Ship

Buffalo Barge #2 66 20 1160 (12.3) 2230 (17.7) 1972 300 ft Barge

Buffalo Barge #1 54 16 1150 (13.0) 2310 (17.2) 1972 300 ft Barge

Ft. Morgan 66 20 1170 (13.2) 2300 (18.0) 1964 Concrete culverts or
pipes

Lipscomb 65 20 114° (13.9) 229° (16.5) 1972 Steel tugboat

Sparkman 93 28 1200 (20.3) 2060 (17.7) 1974 Liberty ship

Wallace 90 27 1010 (25.3) 1820 (10.5) 1974 Liberty ship

Kelly 60 18 1000 (25.5) 1810 ( 9.7) 1970 Concrete culverts or
pipes

Allen 88 27 940 (26.3) 1720 ( 8.0) 1974 Liberty Ship

Radmoor 72 22 1977 Concrete Ship

Orange Beach Lifeboats 88 27 1973 Cluster of 15-30 ft
lifeboats

Dauphin Is. Bridge 80 24 1900 (11.0) 2400 (30.0) 1973 Concrete bridge

Trysler Grounds 102 31 1190 (31.0) 1740 (22.0)

Mobil 0i1 Platform 96 29 1139 (29.0) 1840 {17.0) Platform

Lillian Bridge #2 92 28 920 (27.5) 1779 ( 9.0) Concrete bridge

Southeast Banks 75 23 1600 (11.6) 2330 (27.8)

Southwest Banks 66 20 269° (11.0) 2399 (37.0)

2 sponsored by Alabama Department of Conservation and Natural Resources.

provide access to Mobile Bay. Bottom fishing from shore and piers produces
kingfish (ground mullet), saltwater catfish, croakers and red drum (Friend et
al. 1981).

Fishing and recreational shrimping from private boats is also popular in
Mobile and Baldwin Counties. Public boat Taunching and access areas spon-
sored by the Alabama Department of Conservation and Natural Resources (ADCNR)
along with numerous private boat ramps provide nearby access to most areas of
the gulf and bays. The ADCNR sites are free while the private boat launch
ramps charge a small fee. The ADCNR access areas and private launch sites
are indicated on the atlas sheets.

In addition to access areas and launch ramps, there are many marinas
operated by private enterprises in the two counties which provide boating
facilities and services. These marinas are located on the atlas sheets.

BARRIER ISLANDS AND SPITS
The following discussion of barrier formation is taken primarily from May

(1976) and 0'Neil and Mettee (1982). The existence of Dauphin Island (Biloxi
quadrangle) and the Fort Morgan Peninsula (Pensacola quadrangle) across the
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mouth of Mobile Bay has tremendous effects upon the salinity, sedimentation,
erosion, and water currents within the bay. The exact processes by which
these barrier islands and spits are formed are poorly known.

Whereas some Texas barrier islands rest on Pleistocene deposits, the sand
bases of Dauphin Island and the Fort Morgan Peninsula are separated from the
Pleistocene sediments by several feet of Holocene mud. Just to the west, in
Mississippi Sound, the base of the sand between Cat, Ship, and Horn Islands
(Biloxi quadrangle) was found by acoustic reflection to be 9 to 12 m (30 to
39 ft) below sea level (Curray and Moore 1963). May and MclLain (1970) found
barrier sand overlying mud at 9 to 11 m (30 to 36 ft) below sea level in the
Bon Secour-Fort Morgan Peninsula area, using both physical probes and
acoustic reflection. Kwon (1969) and Otvos (1973) have shown that part of
Mobile Point (Biloxi quadrangle) is a relict Pleistocene ridge, and recent
work by Otvos has shown that the same is true for at least the eastern end of
Dauphin Island (May 1976).

Curray and Moore (1963) indicated that the barriers started forming near
their present position when the postglacial rise of sea levels slowed and was
outpaced by the upbuilding of sediments. Most gulf coast barrier islands
probably formed about 5,000 to 3,500 years ago when the rise in sea levels
slowed or stopped (Otvos 1970a, 1970b). Otvos also discussed the development
and migration of barriers formed by aggradation of submerged shoals.

Although eroding to some extent, the eastern end of Dauphin Island has
not migrated westward as has the western end, possibly due to its Pleistocene
ridge base. The island is currently 24.35 km (15.13 mi) long, but sediment
js accreting along the western end of the island, increasing its length about
6.4 km (4 mi) in the last 100 years (May 1971). Dauphin Island has a dune
system averaging 3 to 6 m (10 to 20 ft) in altitude, reaching a maximum of
12.2 m (40 ft) at the eastern end of the island (Boone 1973). The dunes are
fronted on the gulf side by broad well-developed beaches and on the bay side
by beach interspersed with marsh.

The Fort Morgan Peninsula forms the southern boundary of Mobile Bay and,
like Dauphin Island, has broad, well-developed beaches and a dune system
reaching a height of 6 m (20 ft) along the western end. The eastern end,
connected to the mainland, contains several 1large lagoons and marshes.
0'Neil and Mettee (1982) state: "Several sets of intersecting dune ridges
indicate a complex depositional history for this spit.”

The only other component of the barrier island-spit system in Mobile and
Baldwin Counties is Perdido Key (Pensacola quadrangle), only a small portion
of which is located in Alabama. The central body of the key contains 6-m
(20-ft) high dunes which decrease in frequency and height toward the ends of
the key (U.S. Army Corps of Engineers 1971).

Ono Island (Pensacola quadrangle) north of Perdido Key can not be consi-
dered a true barrier island since it does not receive the direct wave action
of the Gulf of Mexico. The island exhibits a series of parallel stable dune
ridges with wet swales in the topographic depression between each pair of
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ridges. The amount of vegetation on the dune ridges has tended to stabilize
them.

POINT SOURCE DISCHARGES

The South Alabama Regional Planning Commission has made an assessment of
both point and nonpoint sources of pollution in Mobile and Baldwin Counties
and the controls needed to meet the goals of Section 208 of the 1972
amendnent to the Federal Water Pollution Control Act. The South Alabama
Regional Planning Commission (1979), Friend et al. (1981), and D. W. Brady
(1979) are the primary sources of the following material, and should be
consulted for more detailed information.

For purposes of this mapping study, point-source discharges have been
divided into two categories: industrial sources that discharge effluent that
may need chemical treatment; and municipal, semipublic and public sources
that discharge domestic effluent that can generally be treated biologically.

In Mobile and Baldwin Counties there were 19 municipal waste-water point
sources with an aggregate discharge of 208 million liters per day (mld) (55
million gallons per day (mgd)) in 1977. There were 38 industrial process
waste-water sources with National Pollution Discharge Elimination System
(NPDES) permits, with an aggregate discharge of about 507 mld (134 mgd).
Also in the study area were 49 semipublic and private point sources of non-
permit effluents such as sanitary waste, cooling water, boiler blowdown, and
rain water runoff. Most of the industrial dischargers empty into Chickasaw
Creek and the Mobile River (Mobile quadrangle). The greatest volume of
discharge is from the two electrical generating plants, which discharge
cooling water and steam condensate, and paper mills. In contrast, most of
the pollution load comes from the paper mills and chemical plants.

The majority of point dischargers in Baldwin County are municipal
wastewater treatment plants, of which there are seven, and municipal lagoons,
of which there are three. The industrial discharges in Baldwin County are
from several industries in the vicinity of Bay Minette (Bay Minette
quadrangle), and about five seafood distributors in Bon Secour (Pensacola
quadrangle).

Mobile County is more heavily populated and industrialized than Baldwin
County, with nearly three times as many point source dischargers. There are
12 municipal wastewater treatment plants and several municipal lagoons in the
county. Industrial dischargers include about a dozen chemical and mineral
plants, most of which are located either in the Mobile area, the area around
Bucks, or Theodore (Mobile quadrangle). Two large power plants are located
on the Mobile River north of Mobile. Four paper/lumber plants, two railroad
yards, and the State docks are also located in the Mobile area. A number of
seafood distributors are located in Bayou La Batre (Biloxi quadrangle).
Other information on water quality is included in the climatology and
hydrology narrative.
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SOLID WASTE LANDFILLS AND ONSHORE DISPOSAL SITES

There are approximately 148 ha (365 acres) of solid waste disposal sites
in Mobile County, of these, 127 ha (315 acres) are sanitary landfills. All
of the 32 ha (80 acres) of solid waste disposal sites in Baldwin County are
sanitary landfills (South Alabama Regional Planning Commission 1979).

The following summary of approved solid waste disposal sites is taken
from the Water Quality Management Plan, Mobile and Baldwin Counties, Alabama,
developed by the South Alabama Regional Planning Commission (1979). These
sites are the only approved sites for dumping in these counties, although
there are approximately 70 unapproved sites which are used. Many of these
unauthorized dumps are within the 3-m (10-ft) contour (NGVD) and are on
private, industrial, and commercial properties. Often these unauthorized,
unsupervised dumps result in groundwater contamination, runoff and floodwater
pollution, air pollution from open burning and malodors, and pest problems
(Alabama Coastal Area Board 1977).

Mobile County Citronelle Landfill (Citronelle quadrangle). This site as
of May 1984 1s not yet open, (D. Pruitt, South Alabama Regional Planning
Commission, Mobile, 21 May 1984; pers. comm.). It was originally scheduled
to open in 1978. A 12-ha (30-acre) , site, it is in the drainage basin of
Barrow Creek, which flows into David Lake and the Mobile River.

City of Citronelle Dump (Citronelle quadrangle). This location is to be
closed upon the opening of the Mobile County Citronelle Landfill. It is an
open burning dump, receiving household garbage and rubbish. An area of less
than 4 ha (10 acres), it is in the drainage basin of Cedar Creek and the
Mobile River.

City of Mobile Landfill (Citronelle quadrangle). This sanitary landfill
opened in 1976 with 16 ha (40 acres) approved for use, with further expansion
expected. This site receives waste only from the City of Mobile's municipal
pickup service. It drains into Conrad Creek and the Mobile River.

City of Saraland Landfill (Citronelle quadrangle). Although not
originally operated as a sanitary landfill, the site was upgraded to receive
household garbage and rubbish. Runoff from this site of about 8 ha (20
acres) flows to Bayou Sara and the Mobile River.

Mobile County Kushla Landfill (Citronelle quadrangle). A sanitary
1andfilT approved for 16 ha (40 acres), this site receives household wastes
and rubbish. This site was opened in 1976 and drains into Seabury Creek,
then Chickasaw Creek, and finally the Mobile River.

City of Chickasaw Dump (Mobile quadrangle). This 4-ha (10-acre) open
burning site recently closed, the garbage brought here was transferred to the
Mobile County Kushla Landfill. This site is drained by Chickasaw Creek which
flows into the Mobile River.

Mobile County Dawes Landfill (Biloxi quadrangle). Opened in 1977, this
site 1s approved for household garbage on 42 ha (105 acres). The area is
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drained by Baker Creek, which flows into Miller Creek, then Big Creek, and
the Escatawpa River.

Mobile County Irvington Landfill (Biloxi quadrangle). This 12-ha (30-
acre) sanitary landfill was opened in about 1977 and was originally expected
to provide service until 1982, but may close by March 1983 (D. Pruitt, South
Alabama Regional Planning Commission, Mobile, 6 December 1982; pers. comm.).
This site receives both solid waste and household garbage. Runoff from this
site drains into the Fowl River.

Baldwin County Bay Minette Landfill (Bay Minette quadrangle). Twelve
hectacres (30 acres) have been approved for this sanitary landfill, although
only 2 ha (5 acres) were being used as of 1979. This site receives household
garbage and other solid wastes. It is drained by Red Creek, a tributary of
the Tensaw River.

Fairhope Landfill (Bay Minette quadrangle). This 4-ha (10-acre) landfill
has been closed to all disposal except household rubbish due to various
problems. Runoff flows into Tatumville Gully, which drains into Mobile Bay.

Baldwin County Magnolia Springs Landfill (Pensacola quadrangle). This 16-
ha (40 -acre) site- serves as the sanitary 1landfill for southern Baldwin
County. Although this site once accepted a small quantity of industrial
sludges and liquid wastes, this is no longer the case. This area is drained
by Barner Branch, a tributary of Fish River.

MAN-MADE LAND

Man-made land in coastal Alabama (Table 15) is essentially found in only
three areas: a narrow strip of land along the Battleship Parkway (Mobile
quadrangle) on the north shore of Mobile Bay, a narrow strip of land along
the Dauphin Island Parkway (Biloxi quadrangle), and the Theodore Disposal
Island (Mobile quadrangle). The Theodore Disposal Island is roughly triangu-
lar, its shape determined by water current movement studies in Mobile Bay by
the U.S. Army Corps of Engineers. The island is basically a triangular
levee, about 2.6 km (1.6 mi) to a side, into which spoil will continue to be
dumped from the Theodore Ship Channel project. The island is expected to
provide disposal space for about 50 years, at which time the island will
consist of about 6.5 square km?¢ (2.5 mi2) of land about 4.6 to 6.1 m (15 to
20 ft) above sea level (J. Baxter, U.S. Army Corps of Engineers, Mobile, 15
December 1982; pers. comm.).

Although not man-made land in the strictest sense, many acres of marshy,
estuarine wetland have been filled to provide stable, dry land for commercial
purposes. As shown in Table 15, most of these are in the vicinity of Mobile,
particularly where industrialized areas meet the Mobile Delta estuaries.

NATIONAL REGISTER OF HISTORIC PLACES

The following is a list of historic and prehistoric sites presently on
the National Register of Historic Places in Baldwin and Mobile Counties. The
majority of these sites are churches, residences, and business establishments
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built in the nineteenth century.

Table 15. Areas of Alabama estuaries filled between 1953 and 1968
(Alabama Coastal Area Board 1979 Chapman 1968).
Emergent Housing
spoil banks or industry
(MLW) Causeways other uses Total
Area Tacres]) (ha) {acres) {acres) {ha) (acres) T(ha]j
Mississippi Sound 85 34.4
Graveline, Aloe and
Dauphin Island bays (1)@ 2 0.8 2 40 16.2
Dauphin Island Airport (1) 35 14.2
Miscellaneous 1 0.4 5 2.0
Mobile Bay 858 347.2
Brookiey Field Extension (2) 206 83.4
McDuffie Island Area (2) 14 5.7 3 230 93.1
Battleship Park (2) 181 73.3
Meaher Park (3) 88 35.6
Pinto Island (2) 30 12.1
Little Sand Island Area (2) 36 14.6
Miscellaneous 35 35 14.2
Mobile Delta 1,196 484.0
Polecat Bay (2) 1,002 405.5
Sardine Pass (2) 124 50.2
Miscellaneous 35 35 14.2
Perdido Bay (4) 1 10 4.0 11 4.4
Little Lagoon (4) 2 0.8 2 0.8
Total 17 6.9 76 2,059 833.4 2,152 871

2 Quad sheets: (1) Biloxi, (2) Mobile, (3) Bay Minette,

(4) Pensacola.

Of the two counties, Mobile contains more

National Register sites, most of which are Tlocated in the City of Mobile's
historic districts.

The listing is a synthesis of information from The National Register in
Alabama (Alabama Historical Commission 1978a), Alabama's Tapestry of Historic
Places (Alabama Historical Commission 1978b), and the most recent addendums
to the National Register properties in Baldwin and Mobile Counties (M.
Brooms, Historical Commission of Alabama, Montgomery, and Mobile Historic
Development Commission, Mobile, 21 May 1984; pers. comm.). The National
Register properties outside the City of Mobile are plotted individually.
Most of the sites in the city are within the historic districts noted on the
maps and not designated individually.
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Mobile County

Name and Description

Barton Academy (1)@

; Greek Revival; State's oldest
public school; designed by James
Gallier; now school system adminis-
trative office.

Battle House Royale (1)

- ; Georgian Revival; seven-
story hotel, the fourth at this site;
among the first steel and concrete
structures in the nation; became the
city's social landmark; now closed.

Bellingrath Gardens (1)

1927; opened to the public in 1932;
approximately 65 acres of the 800-acre
estate are landscaped; includes an
early 20th century home, two-story
gumbo brick with wrought iron railing.

Bishop Portier House (1)

T1833; Creole cottage; home of the first
bishop of the Catholic Diocese of Mobile

and three later bishops; now a private
residence.

Bragg-Mitchell House (1)

1847, Greek Revival; home of John Bragg,

judge and congressman; later owned by
his brother, Confederate General Brax-
ton Bragg; designed by Thomas James.

Brisk and Jacobson Store (1)

1866; Classical Revival; large and
ornate commercial building with excel-
lent cast iron facade; now vacant.

Carlen House (1)

c. 1847; Greek Revival; formerly a
farmhouse; renovated for used as a
museun and meeting hall.

Carolina Hall (Yester House) (1)
1832-1840; Tate Georgian; two-story
residence with a two-story portico.
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Location

504 Government Street, Mobile

26 North Royal Street, Mobile

Theodore, near Mobile

307 Conti Street, Mobile

1906 Springhill Avenue, Mobile

51 Dauphin Street, Mobile

54 South Carlen Street on
Murphy High School Campus,
Mobile

70 South McGregor Avenue,
Spring Hill, Mobile



Cavellero House (1)

c. 1835; Federal Style; two-and-a-half
story masonry with one-story wing and
dormers on steeply gabled roof.

Church Street East Historic District (1)
19th century; Gulf Coast architecture;
features 70 structures, several with
wrought iron balconies.

City Hall-City Market (1)

1858; Iltaltianate; ground floor of
Mobile's municipal complex; once con-
tained the Southern Market.

City Hospital (1)

; Greek Revival; one of the oldest
hospitals in the Lower South; in opera-
tion for 125 years; now being re-

stored for Pensions and Security offices.

Coley Building (1)
1836; two-story masonry building with
cast iron Corinthian columns.

Common Street Historic District (1)

Dahm Home (1)
two-story brick structure has late
Greek Revival influences.

Davis Avenue Branch Library (1)

De Tonti Square Historic District
19th century; Gulf Coast influences;
features 53 structures in nine-block
area.

Denby House (1)

Ellicott Stone (2)
17995 marks 31st parallel, early bound-
ary between Spain and the United States.

Emanuel-Staples-Parke Building (1)
1850s; Italian Renaissance Revival;
built as offices by a Mobile cotton
broker; remodeled in 1903 by prominent
Mobile architect Georgia B. Rodgers for
Bank of Mobile.
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7 North Jackson Street, Mobile

Mobile's downtown area

111 North Royal Street, Mobile

850 St. Anthony Street, Mobile

56 St. Francis Street, Mobile

Mobile's downtown area

7 North Claiborne Street, Mobile

564 Davis Avenue, Mobile

Mobile's western downtown area

558 Conti Street, Mobile
Approximately 1 mi north (1.6

km) of Bucks off U.S. route
43

100 Royal Street, Mobile



Fire Department Headquarters
(station #5) (1]
1859; two-story masonry structure first

housed Mobile's volunteer fire companies.

First Baptist Church (1)

First National Bank of Mobile (1)

Fort Conde-Charlotte (1)
T71T; French fort was reconstructed
by the City of Mobile.

Fort Conde-Charlotte House (Kirkbride
House) (1)

1827; Federal-Greek Revival; residence
built on site of French fort; now a
house museum, headquarters of the Na-
tional Society of Colonial Dames of
Alabama.

Fort Gaines (3)

18I8; five-sided brick fort was one of
two forts guarding the entrance of
Mobile Bay; not completed until the
Civil War; open to the public.

Fort Louis de la Louisiane (4)
1702; Tocation of the capitol of French
Louisiana, 1702-1711.

Gates-Davis House (1)
1842, Creole plantation cottage; best

example of this uncommon style in Mobile.

Georgia Cottage (1)

; Greek Revival with Creole influ-
ences; was the home of Augusta Evans
Wilson, Southern novelist popular during
the last half of the 19th century.

Greene-Marston House (1)

1851; Eclectic; stagecoach stop; com-
plexity of frame structure unequaled
in Mobile.

Gulf, Mobile and Ohio Passenger

Terminal (1)

1907; Spanish Colonial Revival; massive

and ornate structure; one of two remain-
ing large-scale railroad stations in the
state; now used for offices and storage.
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7 North Lawrence Street, Mobile
806 Government Street, Mobile
68 Saint Francis Street, Mobile

104 Theatre Street, Mobile

104 Theatre Street, Mobile

East end of Dauphin Island

Near Twenty-Seven Mile Bluff
on the Mobile River

1570 Dauphin Street, Mobile

2564 Spring Hill Avenue, Mobile

2000 Dauphin Street, Mobile

Beauregard and Saint Joseph Street,
Mobile



Horst House ("Moongate") (1)

1868; Italianate with Greek Revival
details; two-story brick structure
built by a German immigrant who be-
came Mayor of Mobile; now a
restaurant.

Indian Mound Park (3)
/.28 ha (18 acre) site of six
prehistoric Indian shell mounds.

Lower Dauphin Street (Historic) Commer-
cial District (1)

Marine Hospital (Sixth District Tuber-
cuTosis Hospital) (1)

1843; Greek Revival; massive H-shaped
structure was a hospital for seamen for
more than a century.

Meaher House (1)

Metzger House (1)

Middle Bay Light (Blue Ford Landing) (3)
1905; one and a half-story wooden
hexagonal structure on metal pilings;
unusual combination of lighthouse and
lightkeeper's residence; no longer used,
but has been restored.

Miller-0'Donnell House (1)

1837; Raised cottage style; two-story
structure with first floor masonry,
second floor frame.

Monterey Place House (1)

Murphy High School (1)

Nanna Hubba Bluff (Blue Ford
Landing) (47

Several sites indicate habitation by
prehistoric and historic Indians.

Neville House (1)
1896; two-story brick building contains
a rare example of terra cotta ornament.
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407 Conti Street, Mobile

Iberville Drive, Dauphin Island

Mobile

800 Saint Anthony Street, Mobile

5 North Claiborne Street, Mobile
7 North Claiborne Street, Mobile

Mobile Bay

1102 South Broad Avenue, Mobile

1552 Monterey Place, Mobile

100 South Carlen Street, Mobile
On the west bank of the Tombigbee
River near the Washington County

1ine

255 St. Francis Street, Mobile



Oakleigh (1)

1833; Greek Revival; T-shaped raised
cottage; now a house museum and head-
quarters of the Historic Mobile Preser-
vation Society.

Oakleigh Garden Historic District
{Washington Square] (1]

1833-1898; 19th century styles; 125
structures in this residential district.

Phillippe House (1)

Pincus Building (1)
1891; Tate Victorian Eclecticism; origi-

nally housed a jewelry store; designed by

Rudol1f Benz.

Protestant Children's Home (1)

1845; Greek Revival detaiTling; one of
the first buildings in Alabama con-
structed for philanthropic purposes;
it was an orphanage until 1950; now
vacant.

Saint Francis Street United Methodist
Church (1)

St. Louis Street Missionary Baptist
Church (1]

c. 1872; Eclectic style; two-story
church; one of four black churches
organized in Mobile before the Civil
War.

Scottish Rite Temple (1)
1922; Egyptian design

Semmes House (1)

1858; Federal and Greek Revival; home
of Admiral Raphael Semmes, commander of
the Confederate States Ship CSS Alabama;
now a First Baptist Church buiTding.

South Lafayette Street Creole
Cottages (1)

c. 1850; Creole cottages; residences
are fine examples of Creole cottages,
with Greek Revival influence.
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350 Oakleigh Place, Mobile

Mobile

53 North Jackson Street, Mobile

One South Royal Street, Mobile

911 Dauphin Street, Mobile

251 St. Francis Street, Mobile

114 North Dearborn Street, Mobile

Claiborne and St. Francis Streets,
Mobile

804 Government Street, Mobile

20, 22, and 23 Lafayette Street,
Mobile



Spring Hi1l College Quadrangle (1)

- ; Gothic Revival, Italianate
and French Renaissance; Spring Hill
College is the oldest institution of
higher learning in Alabama; quadrangle
consists of six structures.

Staples-Pake Building (1)

Tate 1800s; formerly Bank of Mobile;
spiral stairway with fine architectural
features and bronze hardware.

State Street AME Church (1)

Tschiener House (Damus School) (1)

Vickens-Schumacker Building (1)

Weems House (1)

aQuad sheets: (1) Mobile
(2) Citronelle
(3) Biloxi
(4) Atmore.

Baldwin County

Name and Description

Blakeley Site (1)@

EarTy 1800s; foundations; site of a
once major town which contains breast-
works of an 1865 Civil War battle; is
proposed for development by Historic
Blakeley Foundation.

Bottle Creek Indian Mounds (2)
Approximately 1400 A.D. to 1600 A.D.;
largest temple mound complex in South
Alabama, contains six mounds; closed to
the public.

Daphne Methodist Church (1)

1858; constructed of heart pine and pegs
with slave gallery; church bell is lined
with silver dollars.

Fort Mims Site (2)
1813; excavations; site of one of the

biggest massacres of colonists by Indians
in the history of the nation; being exca-

vated by archaeologists.
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Fort Morgan (3) At entrance to Mobile Bay at Mobile
1833; partially restored; major military Point

installation prominent in Battle of Mobile

Bay in 1864; owned by the State of Alabama

and open to the public.

Montrose Historic District (1) Main and Second Streets, Montrose
Mid-19th century; Greek Revival influ-

ences; this collection of 27 Creole

cottages shows the Greek Revival influ-

ence.

Sand Island Light (3) Mouth of Mobile Bay, 3 mi (5 km)
; influenced by Italianate style; south of Mobile Point
the 132 ft (40 m) tall conical

masonry tower is the older of two re-
maining lighthouses in the state.

U.S.S. Tecumseh (3) Under 30 ft (9 m) of water in
Aug. 5, 1864; 225 ft (69 m) long Mobile Bay north of Fort Morgan
ironclad; one of four Union ironclad

monitors, the Tecumseh struck a marine

mine and sank during the Battle of Mobile

Bay and is in an excellent state of pre-

servation underwater.

%Quad sheets: (1) Bay Minette
(2) Atmore
(3) Biloxi.

ARCHAEOLOGICAL SITES

The Alabama coast is believed to have been inhabited as early as 10,000
B.C., although no sites dating to this period, the Paleo-Indian stage, have
been discovered as yet in this region. The earliest datable artifacts in Ala-
bama's coastal plain can be assigned to the Early Archaic Period, ranging
from 8000 to 6000 B.C. (Walthall 1980). Sites known in Baldwin and Mobile
Counties date from the Late Archaic period, (1000 B.C.) through the Historic
Period (post 1500). By 1979, 196 archaeological sites had been located in
Baldwin County, while 36 sites had been recorded in Mobile County (U.S. Army
Corps of Engineers 1981). It is estimated that there may be as many as 2,000
significant archaeological sites in Mobile and Baldwin Counties (Alabama
Coastal Area Board 1978).

Most of the prehistoric sites in Mobile and Baldwin Counties are shell
mounds and middens, ceremonial and burial mounds, and villages representing
Late Archaic, Woodland, and Mississippian Periods of cultural development
(1000 B.C.-A.D. 1500). The Late Archaic Period 1is characterized by the
appearance of shell mounds and rings and the introduction of ceramics. The
shell mounds indicate seasonal habitation of base camps, the population of
which relied on the availability of shellfish. This pattern of subsistence
was more sedentary than that suggested by the material culture of previous
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periods. Hallmarks of the Woodland Period (1000 B.C.-A.D. 1000) include the
persistence of seasonal hunting and gathering, indicated by the build-up of
shell refuse mounds; widespread manufacture of plain and decorated ceramics
(fiber-tempered pottery early in the period and later, sand-tempered); and
evidence of systematic horticulture and burial-mound construction.

The Mississippian Period (A.D. 900-1500) continued and further developed
the construction of burial mounds. Other features of this period include
village sites, the construction of elaborate ceremonial mounds, and the
practice of intensive agriculture. These traits indicate that the Missis-
sippian people had a fairly organized and sedentary society and no longer
based their subsistence on the seasonal availability of food resources.
Diagnostic artifacts of this period are shell-tempered ceramics; small tri-
angular stone points, suggesting the use of the bow and arrow; and elaborate
grave goods, which 1in conjunction with the mounds, indicate an advanced
degree of religious ceremonialism (Walthall 1980).

Sites along the coast include the shell mounds and burial sites at Bayou
La Batre, Bayou Coden, Shell Bank Bayou, Dauphin Island, and the Fort Morgan
Peninsula (Biloxi quadrangle). Other sites, many of which are located in the
Mobile-Tensaw River Delta (Atmore quadrangle), include the Bottle Creek
Indian Mounds (Atmore quadrangle), D'Olive Creek Shell Middens (Bay Minette
quadrangle), Grand Bay village sites (Bay Minette quadrangle), and Dead Lake
shell mounds and middens (Mobile quadrangle) (Alabama Coastal Area Board
1978, U.S. Fish and Wildlife Service 1981). Exact locations and descriptions
of the Baldwin and Mobile County sites have been omitted to avoid the
possibility of damage that might result from public knowledge of the data.

Only a few areas of the coast have been adequately surveyed for the
presence of archaeological sites. In general, however, the margins of Mobile
Bay and Mississippi Sound, the distributary margins of the Mobile-Tensaw
River delta, and margins of most permanent streams are considered among the
most archaeologically sensitive areas in the Alabama coastal region (V. J.
Knight, Jr., the University of Alabama, Moundville, 15 March 1983; pers.
comm. ).

Potential developers are urged to contact the following agencies for
further information concerning archaeological sites and relevant protective
legislation concerning them. The State Archaeological Site Files are on
deposit at

The Office of Archaeological Research
The University of Alabama

1 Mound State Monument

Moundville, Alabama 35474

(205) 348-7774.
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The State Historic Preservation Officer is

Mr. F. Lawrence 0aks

State Historic Preservation Officer
Alabama Historical Commission

725 Monroe Street

Montgomery, Alabama 36104

(205) 832-6622.

NAVIGATION CHANNELS

The navigation channels in Mobile and Baldwin Counties (Table 16) include
channels providing access to the Port of Mobile, to smaller ports, such as
Bayou La Batre, Bon Secour, and Theodore, and the Intracoastal Waterway,
which provides for lateral vessel movement along the coast. The following
information was supplied by the U.S. Army Corps of Engineers, Mobile District
office (J. Baxter, U.S. Army Corps of Engineers, Mobile, 7 December 1982;
pers. comm.; U.S. Army Corps of Engineers 1980a).

The Mobile Ship Channel requires maintenance dredging on the average
every 1.5 years, at which time a total of about 3 million m3 (4 million yd %
of deposits are removed from the bay channel. In addition, 841 thousand m
(1.1 million yd3) of this comes from the river portion of the channel.
Siltation in the 10 to 12 m (32 to 40 ft) deep river and 12 m (40 ft) deep
bay portion of the channel is about 0.3 m (1 ft) per year, whereas the 13 m
(42 ft) deep bar channel outside of Mobile Bay accumulates 0.6 m (2 ft) per
year. Shipping tonnage by deep-draft vessels into the Port of Mobile
increased from 13.1 million metric tons (14.4 million short tons) in 1966 to
15.1 million metric tons (16.7 million short tons) in 1975. Barge traffic
increased from 7.2 to 14.3 million metric tons (7.9 to 15.8 million short
tons) over the same period.

In Chickasaw Creek, upstream of the Mobile Ship Channel, the 8 m (25 ft)
deep Chickasaw channel accumulates silt at at the rate of 0.3 m (1 ft) per
year. Just south of McDuffie Island, the Arlington Channel is 8 m (27 ft)
deep and fills at the rate of 0.5 m (1.5 ft) per year.

The 2.4 m (8 ft) deep Fowl River channel accumulates silt at the rate of
0.6 m (2 ft) per year and was last dredged in 1980. The Bayou La Batre
channel, 4 m (12 ft) deep, fills in at 0.5 m (1.5 ft) per year and was
dredged in 1978 and 1982.

DREDGE SPOIL DISPOSAL AREAS

The dredging of new navigational channels in coastal Alabama, as well as
the maintenance dredging of the numerous existing channels, generates
tremendous volumes of spoil that must be disposed of in an environmentally
acceptable manner. There were 206.6 km (128.4 mi) of navigational channels
in the area, with a surface area of 1384 ha (3420 acres) in 1974 (Alabama
Coastal Area Board 1979). The completion of the Theodore Ship Channel
(Mobile quadrangle) has increased this amount by 28.3 km (17.6 mi) and 184 ha
(456 acres).
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Table 16. Maintained navigable channels in coastal Alabama (U.S. Army Corps of
Engineers 1980, 1983).

Atlas quad Channel name Depth x width
sheet (ft)
Mobile Theodore Ship Channel (Mobile Bay portion) 40 x 400
Mobile Arlington Channel 27 x 150
Mobile Garrows Bend Channel 27 x 150
Mobile Mobile River Channel 40 x 500-700
Mobile Hollingers Island Channel (2)
Mobile Dog River Channel
Mobile Bay portion 8 x 150
inland portion 6 x 60-100

Mobile/Biloxi Mobile Bay Channel 40 x 400
Biloxi Aloe Bay Channel 7 x 100
Biloxi Drury Pass Channel 4 x 40
Biloxi Fort Gaines Jetty Channel 7 x 150
Biloxi Bayou La Batre Channel 12 x 100
Biloxi Bayou Coden Channel

Mississippi Sound portion 8 x 100

Bayou Coden portion 8 x 60
Biloxi Bar Channel 42 x 600
Biloxi Fowl River Channel 8 x 100
Bay Minette Fly Creek Channel

Mobile Bay portion 6 x 80

inland portion 6 x 60-100
Pensacola Perdido Pass Channel

Gulf of Mexico portion 12 x 150

Perdido Pass/Bay portion 9 x 100
Pensacola Bon Secour Channel 6-10 x 80

Gulf Intracoastal Waterway

Biloxi Mississippi state line to Mobile Bay 12 x 150
Pensacola Mobile Bay to Florida state line 12 x 125

(3) No data available; non-Federally maintained.
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Maintenance dredging of the Mobile Ship Channel (Mobile and Biloxi quad-
rangles) between 1968 and 1973 produced 11,469,000 m3 net (15,000,000 yds3
net) of spoil (Alabama Coastal Area Board 1979). The average annual net
volumes of dredged maintenance material produced from the Mobile Harbor
system between 1967 and 1975 are shown in Table 17.

Almost all of this dredged material is dumped in disposal areas
designated by the U.S. Army Corps of Engineers approximately 548 m (600 yd)
on either side of most of the channels in the area. Onshore dredge spoil
disposal areas include sites at Theodore (Mobile quadrangle), Bayou La Batre
(Biloxi quadrangle), and Blakely Island (Mobile quadrangle). On Blakely
Island, the U.S. Army Corps of Engineers covers mineral residue ponds with
dredge spoil, which provides both needed area for spoil disposal and covering
for potentially hammful chemical waste (J. Baxter, U.S. Army Corps of
Engineers, Mobile, 15 December 1982; pers. comm.).

OFFSHORE OBSTRUCTIONS AND STRUCTURES

'The only major offshore structures in Mobile and Baldwin Counties are the
Mobile Bay Light, the Sand Island Light and three petroleum platforms
associated with the Lower Mobile Bay Field (Biloxi quadrangle). The Middle
Bay Light was constructed in 1884 and is located, as the name implies, in the
middle of Mobile Bay on the navigation channel. This structure is discussed

;*rther in the atlas section dealing with the National Register of Historic
aces.

The Sand Island Lighthouse is located near Sand Island about 5 km (3 mi)
south of'the mouth of Mobile Bay. It dates to 1873 and was abandoned in
1971. Like the Middle Bay Light, it is on the National Register of Historic
Places and is discussed further in that section.

Table 17. Average annual volume of maintenance bottom
materials dredged from the Mobile Harbor system, 1967-75
(U.S. Army Corps of Engineers 1980).

Amount
Channel (yd3/yr)
Mobile River (including
Chickasaw Creek) 1,054,000
Mobile Bay 3,743,000
Mobile Bar Channel 264,000
Total 5,061,000
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Mobil 0il1 discovered gas in a deep well at the mouth of Mobile Bay in
late 1979. This well produced enough to encourage further drilling and, as a
result, there are now three platforms near the mouth of Mobile Bay in what
has been designated the Lower Mobile Bay Field (R. G. Hellmich, Alabama State
0i1 and Gas Board, University, September 1982; pers. comm.). The number of
offshore petroleum platforms will soon increase as an additional 13 tracts
have been leased by the State for petroleum exploration (Hagopian 1981).

Underwater obstructions and shipwrecks are plotted on both the U.S. Geolo-
gical Survey 7.5 min quadrangle maps and the National Oceanic and Atmospheric
Adninistration (NOAA) navigational charts of the area. Although the
composition of obstructions are usually not identified on NOAA charts, some
are submerged snags, pilings, or privately established fish havens.

Shrimpers who regularly work in an area generally maintain an exhaustive
list of snag locations. A single shrimpboat may net a 61 m (200 ft) wide
swath of bottom at one time, and the chance of a snag fouling a shrimper's
net is quite high. Because a single snag may result in the loss of
thousands of dollars worth of fishing gear, shrimpers pay close attention to
their location and exchange information on snag locations with other
shrimpers. Although these snags are, in size and number, beyond the mapping
scale of this study, the shrimping community is a valuable source for anyone
seeking detailed information on the sea floor.

Many shipwreck Tlocations are generally well known and new sites are
reported to the U.S. Coast Guard by boaters. Excluding shipwrecks in rivers,
there are approximately 25 known shipwrecks in the study area, of which about
5 are in shallow enough water to be partially exposed. The most famous
shipwreck in Alabama waters is the Civil War ironclad vessel U.S.S. Tecumseh.
The wreck is in fairly good condition under about 9 m (30 ft) of water just
north of Fort Morgan. The U.S.S. Tecumseh is listed in the National Register
of Historic Places and is discussed further in that section.
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South Alabama Regional Planning Commission. 1977. Environmental baseline

study for Mobile 208 wastewater management plan. South Alabama Regional
Planning Commission, Mobile, AL.

Onshore Disposal Sites

U.S. Geological Survey. 7.5-minute-quadrangle maps. (U.S. Geological
Survey, Reston, VA.)

Detailed, colored 1:24,000 scale maps containing many man-made features
(many of the maps are out-of-date and do not show recent construction).

National Aeronautics and Space Administration. 1 November 1979. False-color
infrared aerial photography. Scale 1:62,500.
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Man-Made Land

Baxter J., 15 December 1982, U.S. Army Corps of Engineers, Mobile, AL.,
pers. comm.

U.S. Army Corps of Engineers. 1980. Dauphin Island Bay, Dog and Fowl
Rivers, and Mobile Harbor maps. U.S. Corps of Engineers, Mobile
District, Mobile, AL.

A group of colored maps of varying scale, punched to fit in a Tooseleaf
binder. Maps show location and dimension of channels and mileages, and
location of Theodore Disposal Island. Accompanying pages give textual
account of the condition, progress, and costs of each project.

National Register of Historic Places

Alabama Historical Commission. 1978b. The National Register in Alabama.
Alabama Historical Commission, Montgomery, AL. 16 pp.

An illustrated 1listing by county of all the National Register sites in
Alabama. Includes location and the significant features of each site, as
well as the date the site was named to the register.

Alabama Historical Commission. 1978¢c. Alabama's tapestry of historic
places. Alabama Historical Commission, Montgomery, AL. 201 pp.

A listing of all the historic sites in Alabama, including National
Register sites, National Historic Landmarks, sites from the National
Survey of Historic Sites and Buildings, and sites of local interest.
Includes location and significant features of each site.

Archaeological Sites

Alabama Historical Commission. 1978a. (unpubl.) Site file. Alabama
Historical Commission, Montgomery, AL.

An unpublished computer printout of all known archaeological sites in
each county. Gives location of site to the nearest quarter of a quarter
section, status, current land use, surface area of site, and culture
represented by each site.

Navigation Channels, Dredge Disposal Areas, and Shipwrecks
National Oceanic and Atmospheric Administration. 1979. Navigational map
11376 (Mobile Bay). National Oceanic Atmospheric Administration,

National Ocean Survey, Washington, DC.

Contains 1locations of shipwrecks, navigation channels, major offshore
structures, etc.
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National Oceanic and Atmospheric Administration. 1980. Navigational map
11373  (Mississippi Sound and approaches). (National Oceanic and
Atmospheric Administration, National Ocean Survey, Washington, DC.)

Contains 1locations of shipwrecks, navigation channels, major offshore
structures, etc.

U.S. Geological Survey. 7.5-minute-quadrangle maps. (U.S. Geological
Survey, Reston, VA.)

Detailed, colored 1:24,000 scale maps containing many man-made features
(many of the maps are out-of-date and do not show recent construction).

O0ffshore Obstructions and Structures
National Oceanic and Atmospheric Administration. 1979. Navigational map
11376 (Mobile Bay). (National Oceanic and Atmospheric Administration,
National Ocean Survey, Washington, DC.)

Contains locations of shipwrecks, navigable channels, major offshore
structures, etc.

National Oceanic and Atmospheric Administration. 1980. Navigational map
11373 (Mississippi Sound and approaches). (National Oceanic and
Atmospheric Administration, National Ocean Survey, Washington, DC.)

Contains locations of shipwrecks, navigable channels, major offshore
structures, etc.

Hellmich, R. G., Alabama State 0il and Gas Board, University, AL, September
1982; pers. comm.
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SOILS AND LANDFORMS
INTRODUCTION

This atlas topic deals with the natural phenomena of soils, landforms,
and related subjects, which includes regional surface landforms, soils, beach
erosion and accretion areas, faults, high-energy beaches, and active dunes.

This narrative supplements the atlas maps by explaining not only how and
where environmental conditions currently exist but also how they have
appeared or evolved in the past. The information is relevant to decision-
makers charged with duties ranging from preservation and conservation to
responsible, economically feasible land and resource development.

REGIONAL SOILS AND LANDFORMS

The most detailed soil classification is the soil phase. A soil phase is
a subdivision of a soil series based on differences that affect management of
that subdivision. A soil series may be divided into phases on the basis of
differences in slope, thickness (depth), stoniness, or any other characteris-
tic that affects its usage. An example of a soil phase would be "Troup loamy
sand, 5% to 8% slopes."

Groups of soils derived from similar parent material and similar in
vertical profile characteristics and arrangement are called soil series.
Soils within a series may have some variation in the texture of the surface
horizon (layer), but are similar to one another in color, structure,
reaction, chemical composition, and overall consistency.

A group of soil series that is found in the same geographical area and
generally occurs in a characteristic pattern is called a soil association.
For example, the Izagora-Bethera-Suffolk soil association (map unit 13) is
where Izagora soils are found on higher, flatter areas; Bethera soils are
found in the depressions and drainage ways, and Suffolk soils are found on
the slopes connecting the two. These associations are usually defined and
delineated as a single map unit, and are the basic units dealt with in this
atlas. Although most of the areas in an association are composed of major
soil series, there are a number of other soil series within the association
which are less common; these are called minor soils. .

The soil association maps available 1in the soil surveys of Mobile
(Hickman and Owens 1980) and Baldwin (McBride and Burgess 1964) Counties are
at 1:316,800 scale, (1 cm = 3.2 km, 1 inch = 5 mi). This information
was transferred to the 1:100,000 (1 cm = 1 km, 1 inch = 1.6 mi) scale
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atlas maps. Although the information appears to be fairly accurate and
detailed at the 1:100,000 scale, it is still generalized, and the 1:20,000
scale maps within the soil survey should be consulted for detailed informa-
tion.

The soil surveys of Mobile and Baldwin Counties were classified 18 years
apart (field work done in 1978 and 1960, respectively) by different soil
scientists using different classification schemes. While this is not an
unusual situation, the result is that the soil association methodologies used
in the two counties are almost mutually exclusive. The soil names used in
the 1960 Baldwin County survey have been translated into more modern nomencla-
ture for inclusion in this atlas (G. L. Hickman, Soil Conservation Service,
Grove Hill, 10 May 1982; pers. comm.).

Baldwin is the largest county in Alabama, with a surface area of 4,178
km2 (1,613 miz, 1,032,320 acres, 418,090 ha), while Mobile County covers
3,212 kmZ (1,240 mi2, 793,472 acres, 321,356 ha). Elevations range from sea
level to about 104 m (340 ft) in Mobile County and about 91 m (300 ft) in
Baldwin County. Both counties lie within the Lower Coastal Plain of the Gulf
Coastal Plain physiographic province. Offshore, the coastal waters belong to
the Mississippi-Alabama Shelf Section of the Continental Shelf physiographic
province.

The Lower Coastal Plain province is subdivided within the study area into
the Southern Pine Hills and the Coastal Lowlands. The lowlands include both
the alluvial and deltaic plains. The Coastal Lowland zone is a flat to
gently undulating plain along the Alabama coast which is continuous with the
alluvial and deltaic plains of the Mobile River delta. The lowlands range in
width from 16 km (10 mi) in the Mobile Delta to only 60 m (200 ft) along the
eastern edge of Mobile Bay, and are generally 3 to 8 km (2 to 5 mi) in width
along the Gulf of Mexico. The transition from Coastal Lowlands to Southern
Pine Hills may be quite gradual, or fairly abrupt, in the form of bluffs
(Alabama Coastal Area Board 1978). Bordering the Mobile Delta, the alluvial
and deltaic plains and adjacent terraces are mainly silt and clay sediments
relocated from upstream in Recent or Pleistocene times. Elevation here
ranges from nearly sea level to only about 7 m (20 ft), making the area
vulnerable to frequent flooding and saltwater intrusion, particularly during
extreme tides or storms. Predominant soil associations of the alluvial-
deltaic plain include Axis-Lafitte (6), Dorovan-Levy-Iuka-Urbo (1), Dorovan-
%oh?ston—Levy (12), Annemaine-Wahee-Leaf (2), and Izagora-Bethera-Suffolk

13).

The Axis-Lafitte association (6) is level, very poorly drained marshland.
The Axis soils are loamy mineral soils of tidal flats. They are gray to
brown mucky sandy clay loam overlying gray sandy loam with mottles or streaks
of yellow or brown. The land is covered with dense stands of marsh cane,
marsh grass, and rushes. Lafitte soils comprise mostly black to brown mucky
organic material and are found at the mouths of streams and rivers. These
areas are mostly wetland wildlife habitat and undeveloped.

The Dorovan-Levy-Iuka-Urbo association (1) of Baldwin County and the
Dorovan-Johnston-Levy association (12) of Mobile County are the soils of the
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broad flood plains of the Mobile/Alabama/Tensaw Rivers (Mobile quadrangle)
and the Grand Bay Swamp (Biloxi quadrangle). The 1land here is 1level,
frequently flooded, swampy bottomland with meandering streams and sloughs and
a very high water table. These areas are mainly used as wetland wildlife
habitat and woodlands. The organic Dorovan soils are found in the wetter,
lower areas of the flood plain and comprise grayish-brown to black mucky peat
overlying mottled dark grayish-brown to mottled gray subsoil. Levy soils are
dark-gray silty loam overlying dark-gray silty clay subsoils on higher ground
than Dorovan soils and are adjacent to natural levees along streams. The
Iuka soils are dark-brown fine sandy loam overlying dark yellowish-brown fine
sandy loam subsoils with mottles of grayish-brown and interpersed with loamy
sand and loam. The Johnston soils are also found at higher elevations than
the Dorovan soils, in flat areas adjacent to uplands. Their surface is thick
black mucky loam overlying gray loamy fine sand and fine sandy loam layers.
The Urbo soils have a dark grayish-brown silty clay loam topsoil underlain by
grayish-brown silty clay subsoil. They are found in level to gently sloping
flood plains draining coastal plains and prairie areas.

The Annemaine-Wahee-Leaf association (2) 1is found on the terraces
bordering the Mobile/Alabama/Tensaw Delta in Baldwin County, whereas the
terraces along the delta (and along the Escatawpa River) in Mobile County are
of Izagora-Bethera-Suffolk association (13) soils. These areas are fairly
wet woodlands, with 1little agriculture, and are sparsely populated. The
lower 1lying areas of the Annemaine-Wahee-Leaf association are comprised of
Leaf soils, which have dark grayish-brown silt loam over a subsoil of mottled
gray silty clay. The Annemaine soils are moderately well-drained, deep soils
with a brown fine sandy loam surface layer, a subsoil of yellowish-red clay,
and a mottled loamy substratum. The Wahee soils are not as well drained as
the Annemaine, and they differ 1in having a surface layer of dark
grayish-brown sandy loam overlying a mottled yellowish-gray sandy clay or
sandy clay loam subsoil.

The Izagora-Bethera-Suffolk association (13) soils were formed in loamy
and clayey marine and alluvial sediments on terraces. Izagora and Suffolk
soils have loamy subsoils, whereas Bethera soils overlie clayey subsoils.
Izagora series soils have a dark brown fine sandy Toam surface while Suffolk
series soils have dark brown loamy sand surface. Bethera series soils have
dark gray loam surface layers, and are located in depressions and drainage
ways. The more sloping areas adjacent to natural drainage ways contain
Suffolk soils, and above them are the Izagora soils on the gently sloping
side slopes and broad flat areas. These areas are mostly woodland, although
there is some agricultural potential. As this area is wet and flood prone,
it is poor for urban uses.

The major component of the Coastal Lowlands, exclusive of the alluvial
and deltaic plains, is the coastal beach area. This area is composed of
white and yellow sand deposits of Recent age, with elevations ranging from
sea level to around 7 m (20 ft). In Baldwin County, the coastal beach areas
are usually associated with the Fripp-Leon soil association (9). The Coastal
Lowlands in Mobile County include the Bayou-Escambia-Harleston association
(15) along the coastal terraces in the southern portion of the county, and
the Urban Land-Smithton-Bennedale association (16) in the city of Mobile.
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The previously discussed Axis-Lafitte (6) and Dorovan-Johnston-Levy associa-
tions (12) are also found along the coast of southern Mobile County and just
inland in the Grand Bay Swamp, respectively.

The Fripp-Leon association (9) soils are deep soils along the coast and
include beach soils, sand dunes, and low, wet areas between dunes. Fripp
soils are deep, excessively drained sands. Leon soils are also composed of
sand, but are poorly drained and have a subsurface layer cemented together
with organic material. These soils have limited agricultural value and are
used mainly for recreation.

The Bayou-Escambia-Harleston association (15) soils have Toamy surface
layers and subsoils and are formed in marine and fluvial sediments on uplands
and terraces. Bayou soils occupy large flat areas that have poorly defined
drainage ways. Escambia and Harleston soils occupy slightly higher
elevations on gently undulating ridges. Bayou soils have a dark-gray sandy
loam surface with light-gray sandy loam or sandy clay loam subsoil. Escambia
and Harleston soils both have dark gray to olive fine sandy loam or Tloam
surface layers underlain by yellow, brown, gray, and red loam subsoils.
These areas are fair for woodland use. Although some of the area is used for
urban development it is poorly suited for it due to excessive wetness.

The Urban Land-Smithton-Benndale association (16) soils occupy the area
around the city of Mobile. These are Tlevel to gently rolling urban areas
interspersed with natural soils having loamy subsoils formed in loamy marine
and fluvial sediments on uplands. Urban land has such disturbed soil
profiles due to the construction of buildings, roads, and other structures
that identification of soils is wusually impossible. Smithton soils are
poorly drained loamy soils on broad flat areas and along streams; these soils
have grayish-brown and brownish-gray fine sandy 1loam surface overlying
brownish-gray fine sandy loam subsoils. Benndale soils are on ridgetops and
upper side slopes and are well drained. Benndale soils have dark grayish-
brown fine sandy loam topsoil underlain by yellowish-brown or brownish-yellow
loam or fine sandy loam subsoils. These areas are mostly urbanized or
committed to future urban use, and potential for other uses is poor.

The Southern Pine Hills is a southward sloping plain, moderately
dissected by streams, with subdued topography in the study area, although
there are sharp bluffs along the northeast shore of Mobile Bay. Along the
seaward margin, the escarpment lies parallel to the gulf and Mississippi
Sound from which it turns northward and extends inland, forming subparallel
facing escarpments that follow the streams (Alabama Coastal Area Board 1978).
The Southern Pine Hills subdivision of the Lower Coastal Plain within Baldwin
County is underlain by four basic types of shallow subsurface deposits:
marine terraces, and the Citronelle, Mobile Clay, and Ecor Rouge Formations
(Isphording 1977).

Along the coast, in a strip about 24 km (15 mi) wide, are the marine
terraces of sand and clay deposited during Pleistocene times. They meet the
Recent coastal sand deposits to the south at elevations of 3 to 7 m (10 to 20
ft), and overlie the older Citronelle formation.
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At elevations of about 30 m (100 ft), the Citronelle formation of Plio-
Pleistocene age emerges. Predominantly sand, it contains thin layers of red
clay which may be mottled gray and purple, red, or yellow, depending upon
degree of weathering. The Citronelle formation underlies the plateaus and
ridges of north and central Baldwin County, and ranges in elevation from
about 30 to 90 m (100 to 300 ft).

The older Ecor Rouge Sand and Mobile Clay, of Miocene age, and older
strata support the Citronelle Formation. Varying in thickness from a thin
veneer to 60 m (200 ft), the Citronelle Formation is eroded by stream action
in many areas to expose the Mobile Clay. As a result of this erosion, the
greatest relief in Baldwin County is in areas of Mobile Clay. The clay is
white, pink, or purple and contains some sand. Elevation of exposed units of
Mobile Clay vary widely from 15 to 90 m (50 to 300 ft).

Areas underlain by the Citronelle Formation and Ecor Rouge Sand in
Baldwin County are fairly well associated with soils of the
Malbis-Bama-Lucedale (4) and Cowarts-Notcher-Esto (5) associations.

The Malbis-Bama-Lucedale association (4) soils are deep, well-drained
loamy soils over wide areas of heavily farmed agricultural uplands. About
75% of this association is currently used as cropland; the rest as pastures
and woodland. Malbis soils have dark-gray to brown fine sandy loam surface
layers with yellowish-brown sandy clay loam subsoils. Bama soils have dark
yellowish-brown fine sandy loam topsoil overlying a yellowish-red sandy clay
loam subsoil. Lucedale soils have a dark brown to dark reddish-brown loam
surface layer and dark-red sandy clay loam subsoil.

The Cowarts-Notcher-Esto association (5) soils are in upland areas of
moderate slope. They are well drained, but not quite as deep as those of the
Malbis-Bama-Lucedale association. Although this association has high agricul-
tural potential, most of the land is forested. Cowarts soils have a surface
layer of grayish-brown to very dark gray fine sandy loam with a yellowish-
brown sandy clay loam subsoil. Notcher soils have a dark grayish-brown fine
sandy loam surface layer overlying a yellowish-brown clay loam subsoil con-
taining iron concretions (concretions are grains or nodules of cemented
substances, usually yellowish-brown and gray clay loam and calcium carbonate
or iron oxide). Soils of the Esto series have a dark grayish-brown fine
sandy loam surface layer with sandy clay subsoil.

There is a strong correlation between the Cowarts-Troup-Esto (3) and
Troup-Plummer (7) soil associations and areas where streams have eroded
through the Citronelle Formation and Ecor Rouge Sands to expose Mobile Clay.
The Cowarts-Troup-Esto association is found on the slopes draining into the
Mobile Delta, and the Troup-Plummer association is found around several other
major streams, particularly tributaries of the Perdido River (Pensacola quad-
rangle).

Troup soils have a yellowish-brown to dark grayish-brown loamy fine sand
overlying a brownish-yellow to red sandy clay loam subsoil. Plummer soils
are poorly drained, with little slope, and have a gray sand topsoil overlying
a light gray sandy loam subsoil. Cowarts and Esto soils have been discussed
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previously. The agricultural potential of the Troup-Plummer association (7)
is not great, and most of the area is pine and hardwood woodlands. The
Cowarts-Troup-Esto association (3) soils are better suited to woodlands than
agriculture.

In Baldwin County, near the coast, there is poor correlation between soil
associations and the area underlain by the Pleistocene marine terraces.
Although the area is in great part Poarch-Pactolus (8), large portions are
also Troup-Plummer (7) and Malbis-Bama-Lucedale (4) association soils. The
Poarch-Pactolus association (8) soils are deep, well to somewhat poorly
drained, level to very gently sloping soils of uplands. Poarch soils are
dark grayish-brown fine sandy loam underlain by olive-yellow to yellowish-
brown, mottled 1oam subsoil. The Pactolus soils have a surface layer of dark
grayish-brown loamy sand with a mottied, light yellowish-brown and gray loamy
sand substratum (McBride and Burgess 1964).

In Mobile County, there is not as much correlation between soil associa-
tions and shallow subsurface geology, at least in the upland Southern Pine
Hills. Although the Shubuta-Troup-Benndale association (17) 1is closely
correlated with Miocene deposits and the Troup soil series is in almost all
the upland areas underlain by the Citronelle (Plio-Pleistocene) and Miocene
deposits, very little additional correlation is noted. The Troup-Benndale-
Smithton association (11) is predominant in northern Mobile County, while the
Troup-Heidel-Bama association (10) is dominant in southern Mobile County.
Notcher-Saucier-Malbis association (14) soils are also found in southern
Mobile County, where plinthite is found in the loamy subsoils. Plinthite is
a hardened layer in the soil composed of clay and quartz which may form an
impervious hardpan layer.

The Notcher-Saucier-Malbis association (14) soils are moderately well
drained soils formed in loamy and clayey marine sediments on uplands.
Saucier soils are found in flat areas at lower elevations than the Notcher
and Malbis soils. The Notcher and Malbis soils are found on broad flat
ridgetops. Notcher soils are also found on side slopes and at the heads of
drainage ways. All have sandy 1loam surface layers and the plinthite-
containing loamy subsoils. Saucier soils have a dark grayish-brown fine
sandy loam surface underlain by yellowish-brown fine sandy loam and loam.
Notcher and Malbis soils have been previously discussed. Most of this soil
association is used either as cropland or pasture. The slow absorption of
water by these soils due to the plinthite layer is their main limitation for
residential and urban use.

Troup-Heidel-Bama association (10) soils are found on broad, Tlevel,
slightly convex ridgetops and slightly steeper slopes next to drainage ways.
Heidel and Bama soils are found on the higher flatter areas and have sandy
loam surfaces. Troup soils are found on the slightly steeper slopes and have
a loamy sand surface. Heidel soils have a dark-brown sandy loam topsoil over-
lying a yellowish-red to red fine sandy loam subsoil. Bama and Troup soils
have already been discussed. All the soils are well drained, have Tloamy
subsoils, and were formed in loamy marine sediments on uplands. Most of this
area is cropland and pasture and the potential for urban and woodland uses is
good although erosion and the low water capacity of Troup soils is a limita-
tion.
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The Troup-Benndale-Smithton soil association (11) is common in the
northern parts of Mobile County, which is the portion of greatest relief.
Troup soils are found 1in the areas of greatest slope, Benndale soils in
broader areas and gentler side slopes, and Smithton soils in the lower, more
poorly drained areas. Benndale and Smithton soils have loamy surface layers,
while the Troup soils are thick sandy soils. All three are underlain by
Toamy subsoils and were formed in loamy marine and fluvial sediments on
uplands. Smithton and Benndale and Troup soils have already been discussed.
Areas in this association are best utilized as woodland and wildlife habitat,
as the slope and wetness limit urban and cropland uses.

The Shubuta-Troup-Benndale association soils are found on rolling,
undulating ridgetops and side slopes, as well as the lower areas along
several streams in northern Mobile County. They are well drained soils with
clayey and loamy subsoils and were formed in clayey and loamy marine
sediments on uplands. Troup soils are on lower side slopes and have surfaces
of thick loamy sand. Shubuta and Benndale soils are on upper side slopes and
ridgetops and have loamy surface layers. Shubuta soils have a dark-brown
fine sandy loam surface layer, and a yellowish-red to red clay or clay loam
subsoil. Benndale and Troup soils have been described already. These areas
are used mostly for woodland because of the short, choppy nature of the
slopes and the low water capacity of the Troup soils limiting cropland use
(Hickman and Owens 1980).

The percentage of area each soil series occupies within a county and the
percentage of area each soil series occupies within each association are
presented in Table 18.

The Soil Conservation Service's description of the potential uses of the
various soil associations in Mobile County is given in Table 19. Limitations
that each association may have for a particular use are also listed. Culti-
vated crops are those crops extensively grown in the area (e.g., corn, pota-
toes, soybeans), whereas specialty crops are those that require intensive
management (e.g., watermelons, grapes, pecans, green beans). Woodland may
refer to either introduced trees (e.g., pecans, other fruit trees, and orna-
mentals) or those that occur naturally in the area (e.g., longleaf, slash,
and loblolly pines, water oaks). Urban includes any residential, commercial,
or industrial development. Intensive recreation areas are subject to heavy
foot traffic in a concentrated area, such as campsites, ball fields, or
picnic areas. Extensive recreation areas are subject to lighter foot traffic
over a wider area, such as hiking, nature study, or wilderness.

EROSION AND ACCRETION

The processes that influence the erosion and accretion of Alabama's
shoreline are complex and include both natural and human actions. Man has
changed the shoreline through dredging and disposal activities, while the
natural processes of wind, wave action, tides, currents, severe weather dis-
turbances, sediment budget variations, and sea level changes act daily upon
those same shores.
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Table 18. Relative percentages of soil types in Baldwin and Mobile Counties,
Alabama (McBride and Burgess 1964; Hickman and Owens 1980).

Soil Associations Percentage of
(numbers correspond to Percentage association, Percentage of
those on maps) of county respectively minor soils

Baldwin County

1. Dorovan-Levy-Iuka-Urbo 10 45-14-22 19
2. Annemaine-Wahee-Leaf 3 12-17-54 36
3. Cowarts-Troup-Esto 21 NA-20-NAD 50
4. Malbis-Bama-Lucedale 18 20-12-9 59
5. Cowarts-Notcher-Esto 16 13-12-13¢ NA
6. Axis-Lafitte 3 96d 4
7. Troup-Plummer 17 34-15 51
8. Poarch-Pactolis 7 18-17 65
9. Fripp-Leon 5 21-13 66€
Mobile County

10. Troup-Heidel-Bama 27 34-25-12 29
11. Troup-Benndale-Smithton 31 43-14-6 37
12. Dorovan-Johnston-Levy 9 48-12-12 28
13. Izagora-Bethera-Suffolk 9 34-9-9 48
14. Notcher-Saucier-Malbis 5 37-23-20 20
15. Bayou-Escambia-Harleston 6 31-25-14 30
16. Urban Land-Smithton-Bennedale 5 37-14-8 41
17. Shubuta-Troup-Benndale 5 33-21-20 26
6. Axis-Lafitte 3 44-38 18

3an additional 30% mapped as Annemaine-Wahee-Leaf undifferentiated mapping
unit.
ban additional 30% mapped as Cowarts-Troup-Esto undifferentiated mapping unit.
Can unknown percentage of Cowarts-Notcher-Esto mapped as undifferentiated
dmapping unit.
percent of individual series not available.
€includes an additional 10% mapped complex of Fripp and Leon soils and 20%
water.
N/A = percentages for individual soil series and minor soils not available.

Quantification of the results of all of these processes is difficult
because detailed data over a long period is required. With few exceptions,
that level of detailed data is not available. An understanding of the
various processes and some quantifications are, however, possible.

The wind affects wave and tidal movements in the Mobile Bay area, and
thereby plays an important role in erosion patterns. During the fall and
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Table 19.

of Mobile County for specified uses (Hickman and Owens 1980).

Potential uses and limitations of map units on the general soil maps

Percent Cultivated Intensive Extensive
of farm Specialty recreation recreation
Map Unit county crops crops Woodland Urban uses areas areas
10. Troup- 27 Good to fair: Good to fair: Good Good Good to fair: Good
Heidel - droughty droughty too sandy
Bama
11. Troup- 31 Fair to poor: Poor: droughty, Good Fair to poor: Fair: slope, Good
Benndale- droughty, slope, wetness slope, wetness too sandy
Smithton - slope, wetness
12. Dorovan- 9 Poor: wetness,