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Introduction

This study of the Phillippi Creek Basin in Sarasota County, Florida, is
part of a joint project of the Mote Marine Laboratory, Sarasota County, and
the Southwest Florida Regional Planning Council. The project is federally
funded through the Environmental Protection Agency. under Public Law 92-500,
Section 208.

The Sarasota County Department of Planning, under contract with the South-
west Florida Regional Planning Council, the lead agency for the project, has accum-
ulated an extensive data base with regard to existing and future land use, physical
characteristics, and population growth in the Phillippi Creek's five sub-basins. 
This information will be used in conjunction with Mote Marine Laboratory's and
Sarasota County's Department of Pollution Control's water quality samplings to
determine the non-point sources of pollution which have contributed to the declin-
ing water quality in Phillippi Creek, as well as in Roberts Bay, Little Sarasota
Bay, and perhaps Sarasota Bay, the ultimate recipients of urban and agricultural
runoff.

The Phillippi Creek Basin with its five sub-basins encompasses approximately
36,000 acres, or 56 square miles in northern Sarasota County and fewer than 400
acres (less than one square mile) in southern Manatee County. Almost the entire
basin lies within unincorporated areas with the exception of small portions of,
sub-basins 1, 4a, and 5a, which extend into the eastern end and southern fringes
of the City of Sarasota. The Basin in its geographic context may be seen in
Illustration 1.

Sub-basin 2, located in the eastern portion of the Basin, is twice as large as
any other single sub-basin encompassing nearly 22 square miles. However, it is
the least densely developed and populated, on a gross acreage basis, due to its
predominately agricultural land use.

Sub-basin 5a is the second largest sub-basin, approximately 11 square miles; 
but it is the most densely developed and populated, and in fact it very likely will
be the first sub-basin to experience build-out as explained later in the text.

The third largest of the sub-basins, Sub-basin 1, encompasses approximately
9 1/2 square miles and is becoming increasingly urbanized. The 400 acres of open-
space and agricultural land located in Manatee County at the northern extreme of
the Sub-basin is likely to yield to residential and commercial development pres- 
sure in the near future along County Line Road. Clusters of commercial develop-
ment are likely to appear as the road becomes used as an access to Interstate 75.1

Sub-basins 3 and 4a are the smallest of the five sub-basins. Each covers
approximately 7 1/4 square miles. Sub-basin 3 straddles Interstate 75 in the
southeastern corner of the Phillippi Creek Basin and is largely in agricultural.
use although it is rapidly becoming more and more developed in anticipation of the
opening of Interstate 75.

1Bruce Hossfield, Manatee County Department of Planning and Development, September 5,
1980 (personal interview) l



THE PHILLIPPI CREEK BASIN AND ITS SUB-BASINS



Topography of the Phillippi Creek Basin

All of the Phillippi Creek Basin falls within the Coastal Lowlands Topo-
graphic division.3 Therefore the Basin, for the most part, is a level to nearly
level plain where practically no major stream dissection has taken place. The
flood plain of the Phillippi Creek is only a few feet below the adjoining upland.
(See Illus. No. 2) Short slopes of low gradient, paralleling drainageways, have
been formed for short distances in scattered areas over much of the basins,
especially the eastern portion. Numerous depressions or shallow wet areas about
1 to 3 feet deep are common. These were created when fluctuations in sea level
caused the more soluble sediments to be eroded away. This left a series of
depressions ranging in size from less than an acre to many acres, but their
total area is considerable. Many are round or oval in shape, but express no
particular pattern in the landscape. These depressions seasonally fill with
water forming intermittent ponds with no natural outlets.*

Elevations in the basin range from sea level in the southwestern corner to
approximately 45 feet above sea level in the extreme northeastern section. As
a whole, the basin slopes in a southwestwardly direction toward the Gulf of
Mexico. This descent, however, is virtually imperceptible over long stretches
of landscape.

A few localities have small, narrow, low ridges with nearly flat tops that
are only a few feet above surrounding terrain (e.g., Lockwood Ridge and Bee Ridge).
These were constructed during the Pleistocene epoch (10,000 years ago) as repeated
invasions of the sea left successive marine terraces over the underlying marine
sediments of the basin at elevations of 42 and 25 feet. These terraces have been
named Talbot and Pamlico, respectively.5

The Talbot terrace is located in the extreme northeast corner of Sub-basin 2.
The Pamlico terrace is the most extensive in the Phillippi Creek Basin. It is
on this terrace, at approximately 30 feet above sea level, that the headwaters of
Phillippi Creek are located. Changes from Talbot terrace to Pamlico terrace, for  
the most part, are indefinite and poorly defined. The more apparent terrace
escarpments are located outside the basin to the northeast.

3C. Wythe Coobe, "Geology of Florida", Florida Department of Conservation,
Geological Bulletin No. 29, 1945, p. 339 (Illus.)

4Soil Survey of Sarasota County, Florida. U.S. Department of Agriculture, Soil
conservation Service, Series 1954, No. 6, November 1959, p. 1.

5APOXSEE, Environmental Chapter, pp. 13-14.





Soils of the Phillippi Creek Basin

The soils of the Phillippi Creek are a result of dynamic processes which
originated on various materials de-posited or accumulated during the terracing.
of the Pleistocene epoch (see topoqraphy section). The soils differ from one
another in parent material, drainage, texture, consistence, color, tilth,
natural fertility, and reaction.6

Much of the soil in the basin is a shallow layer of sand over an organic
hardpan, (IllustratiOn 3a) Such soils tend to be somewhat poorly drained and
dominate the flat pineland and saw palmetto prairies. They are generally scat-
tered throughout the interfluvial areas of the basin; however, a rather extensive 
concentration is found in Sub-basin 5.

In many places soils have developed over beds of alkaline clay. Such places
include many of the poorly drained sloughs, shallow depressions, and streams in
the basin. These soilshave somewhat greater natural fertility and a wider range
in land-use capability than more acid soils. At the center of most of these
poorly drained soils is a concentration of very poorly drained organic soils.
Two such areas are found in Sub-basin 2; the largest being near Fruitville. They
contain Sarasota County's very best agricultural land. Nearly all of the County's
truck crop production is located on these poorly drained organic and alkaline
soils. 7

For purposes of visualizing these general patterns, a man of soil associations
is useful (Illus. 3b). A soil association is a fairly well defined pattern of
qeographically associated soils.8 From such a map, broad interpretations and
general predictions of the current and future land-uses can be made. For example,
one can determine from the map the best area for a particular type of agricul-
ture.

For purposes of this report, the 50 soil types described in detail in the
Soil Survey of Sarasota County have been grouped into 8 soil associations. The
dominant soils of each association have many similar morphological features relat-
ing to kind of parent material, geological formation from which derived, drainage
relief, and reaction. The soils in the same association may differ in color and
texture in amount of organic matter in surface soil, and in depth of profile. The
soils of different associations differ in one or more of the following character-
istics; drainage, relief, color, amount of organic matter, reaction and parent
material.

PHILLIPPI CREEK BASIN SOIL ASSOCIATIONS

(Source: U.S. Department of Agriculture, Soil Conservation Service, "Soil Survey:
Sarasota County, Florida," November 1959, pp 38-39.)

1) Excessively Drained Deep Soils (Lakewood, St. Lucie)

This association consists mostly of Lakewood and St. Lucie fine sands. They
occur on level to very gently sloping areas, usually near the coast. St. Lucie
fine sand occurs as small isolated areas and is intermingled with Lakewood fine
sand. It has one to four inches of light qray, loose, fine sand over
6Soil Survey, p. 9.
7APOXSEE, p. 19.

8Soil Survey, p. 37.
9Ibid., pp. 37-38.
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ILLUS. 3B: PHILLPPI CREEK SOIL SURVEY

ACRES IN SUB-BASIN
#1 #2 #3 #5a TOTAL PERCENT OF

A C R E S LAND AREA#4a

6

SOIL DESIGNATION

EXESSIVELY DRAINED
DEEP SOILS
SOMEWHAT EXCESSIVELY
TO MODERATELY WELL
DRAINED DEEP SOILS

6

1,148 3,186 882 1,534 1,230 7,980 22.1

420 1,880 5.2321 211 579 349

257 569 202 496 319 1,843 5.1

3,002 3,030 2,151 1,116 4,270 13,569 37.6

1,304 5,709 826 1,157 420 9,416 26.1

1,139 1,139 3.2VERY POORLY DRAINED
ORGANIC SOILS
MISCELLANEOUS:
BEACHES MARSHES,
SWAMPS, MADELAND

SOMEWHAT POORLY
DRAINED DEEP SOILS
S0MEWHAT POORLY
DRAINED SOILS, SHALLOW
OVER ORGANIC HARDPANS

SOMEWHAT POORLY DRAIN-
ED SOILS, SHALLOW OVER
ALKALINE MATERIALS

POORLY TO VERY POORLY
DRAINED SOILS, SHALLOW
OVER ALKALINE MATERIALS

10 18 191  219  0.6 

TOTAL AREA IN ACRES 6042 13844 4658 4658 6850 36,052 100

Source : Sarasota County Planning Department
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white fine sands that continue to depths greater than forty-eight inches. Lake-
wood fine sand has similarly colored sands to ten to twenty-four inches, but is
underlain by brownish yellow fine sand.

Lakewood and St. Lucie soils produce very poor range grazing and forest, and
they are not generally suitable for cultivated crops or for improved pasture.
They have very little organic matter and mineral plant nutrients. Because of its
high elevation, good drainage, and location near the coast, much of the association
is being developed as urban subdivisions.

2) Somewhat Excessively to Moderately Well-Drained Deep Soils (Blanton, Lakeland)

This association includes Blanton and Lakeland fine sands that occur on level
to very gently sloping areas. Blanton soils are characterized by a grayish brown
or dark gray surface layer and pale yellow or splotched pale yellow, light gray,
and white subsoil layers. Lakeland soils have a grayish brown or dark gray sub-
face layer and yellow, yellowish brown, or brownish yellow subsoil layers. Blanton
and Lakeland soils produce suitable cultivated crops, citrus and other subtropical
fruits, improved pasture, and forest.

3) Somewhat Poorly Drained Deep Soils (Ona, Scranton)

This association consists largely of Ona and Scranton fine sands that occur
on nearly level sites northeast and south of Sarasota, and near Fruitville, Myakka,
and Laurel. Scranton soils have a black or very dark gray surface layer, ten to
eighteen inches thick, underlain by a brownish gray to pale yellow fine sand. Ona
soils have a dark gray to black surface layer, eight to twelve inches thick. The
surface layer is underlain by a brown organic-stained layer that grades into
lighter colored fine sands with increasing depths. If water is adequately controlled,
Ona and Scranton soils are suited to citrus and other subtropical fruits, vegetables,
improved pasture, and forest.

4) Somewhat Poorly Drained Soils, Shallow Over Alkaline Materials (Adamsville, Bradenton,
Broward, Keri, Parkwood, Sunniland).

This association consists mostly of fine sands of the types listed parenthe-
tically above. These soils occur extensively throughout Sarasota County on nearlv
level sites. They have gray or dark gray surface layers, four to eight inches
thick. Below the surface layer, Adamsville soils have pale brown to brownish yellow
fine sands to depths of thirty inches or more. These soils occur in broad, fairly
uniform flatwood areas.

The sandy surface layers of the Bradenton soils are underlain with thirty
inches of grayish brown sandy clay loam which, in turn, is underlain by fine-tex-
tured marl within forty-two inches. They occur as small, isolated, irregular
areas within larger areas of the more extensive soils of this association. In their
native state, they usually stand out because of their dense growth of hammock vege-
tation.

Broward soils are in small scattered areas within larger areas of the more
dominant soils. They consist of only a thin, gray mantle of sand over hard lime-
stone. The Keri soils occur as very irregular, small to medium-sized areas. They
have a thin layer of marl, six to twelve inches thick, sandwiched between sand
layers within a forty-two-inch depth. The vegetation on Broward and Keri soils
usually is a poor growth of pine and palmetto. Parkwood soils are shallow and
dark-colored. They normally occur in long, narrow palm-hammocks near sloughs and
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shallow ponds. They are composed of a dark-colored, thin, sandy mantle over a
thick layer of fine-textured marl.

Sunniland soils are closely identified with the more dominant Adamsville
soils, which they resemble in many ways. They produce the same native vegetation.
but differ principally in thickness of the fine sand surface layer. Sunniland
soils have less than thirty inches of sand over alkaline clayey materials, which
frequently contain calcareous concretions or fragments of limestone.

Under natural conditions, Adamsville, Broward, Keri, and Sunniland soils
normally support a typical pine-palmetto flatwoods growth that includes many
kinds of native herbage. The herbage supplies sparse grazing in range pastures.
The growth of pine trees is fair to good on most of these soils. Improved pas-
ture can be successfully developed on most soils of this group.

5) Somewhat Poorly Drained, Shallow Over Organic Pans (Immokalee, Leon, Pomello)

This association of soils consists mostly of the fine sands noted, which
occur extensively on nearly level sites throughout the County. These soils are
quite similar in many respects. They all have a gray to very dark gray fine sand
surface soil and a highly leached, nearly white fine sand subsurface layer, which
is underlain by a dark brown to black organic pan. The organic pan occurs at
depths between fourteen to thirty inches in the Leon soils and below thirty inches
in Immokalee soils. Pomello soils have an organic pan or brown-stained layer at
depths of forty-two to sixty inches.

Leon and Immokalee soils are in extensive, fairly uniform areas and support
a pine-palmetto flatwoods vegetation. The Pomello soils occur as rather small,
isolated low ridges and knolls within larger areas of Leon and Immokalee soils.

Leon, Immokalee, and Pomello soils are used extensively for improved pasture
and unimproved range. The sparse growth of native grasses and other herbage pro-
vides only poor grazing for cattle. If these soils have adequate water control
and are fertilized, limed, and planted to improved grasses, they produce good
pastures. Leon and Immokalee soils have limited suitability for cultivated crops
but they can successfully be cultivated if intensively managed. The Pomello
soils are more poorly suited to pasture or cultivation than the Leon or Immokalee
soils. They generally are not considered suitable for cultivation. The soils of
this association have a number of characteristics unfavorable to citrus tree
growth and are not good soils for citrus.

6) Poorly to Very Poorly Drained Soils, Shallow Over Alkaline Materials (Arzell,
Charlotte, Manatee, Felda, Delray, Plummer, Pompano, Rutlege)

The soils of this association occur in shallow depressions, sloughs, and
intermittent shallow ponds throughout the County. The association includes soils
developed from thin beds of fine sand over alkaline materials, others developed
from deeper beds of acid fine sands.

The Delray, Manatee, and Rutlege soils have very dark gray or black surface
soils rich in organic matter. They are very intricately mingled with other mem-
bers in scattered small depressions or long, narrow sloughs that collect organic
matter and are generally wet. The Pompano and Plummer soils are deep fine sands.
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The surface soils are light-colored fine sand that reach to depths of more than
thirty inches. The Arzell and Charlotte are also light-colored soils with deep
sand surface soils. They occur as scattered small areas that form an intricate
pattern with other members of the association.

Under natural conditions, the soils of this association are covered with
water part of the year. They commonly support a natural cover of hydrophytic
grasses and small shrubs that provide fair to good grazing during dry seasons.
Such areas are easily cleared for improved pastures or for cultivation. In a
few areas the natural vegetation consists of bays, gums, myrtle, cabbage palm,
and others. These areas are more difficult to clear.

Some of the soils of this association are suited to improved pasture and
truck crops if water is adequately controlled and other good management practices
are used. The dark-colored soils generally are better for cultivation than the
lighter ones.

7) Very Poorly Drained Organic Soils (Pamlico, Terra Ceia)

This association consists of Pamlico peaty muck and Terra Ceia muck. These
soils occur in very wet areas throughout the County. Their organic surface layer
ranges from twelve to forty-eight inches in thickness. Pamlico soils are acid
throughout, but Terra Ceia muck is underlain by neutral or alkaline materials.

During many months of the year, undeveloped areas of these soils are covered
with several inches of water. When the water is lower, however, the natural vege-
tation of water-tolerant plants provides only limited grazing for cattle. Water
has been controlled on areas of Terra Ceia muck, east of Fruitville. Under good
management, which includes the use of fertilizer and adequate water control, good
yields are obtained on these soils. When the drained areas are not in crops or
improved pastures, it is desirable to keep the water table near the surface to
retard subsidence of the organic materials. Many of the smaller undeveloped areas
would best be used as wildlife habitats and natural water reservoirs.

8) Miscellaneous (Beaches, Made Land, Marsh, Swamp)

This association includes coastal beaches, coastal beach ridges, tidal marshes,
tidal swamps, sandy alluvial lands, made land, and mines, pits, and dumps. These
units consist of a mixture of materials that vary in color, texture, and composi-
tion, coastal beach, coastal beach ridge, tidal marsh, and tidal swamp occur along
the coast. Most of coastal beach is devoid of vegetation. Coastal beach ridges
have sparsecover of plants -- morning glory, sea grape, sea oats, and other salt-
tolerant plants and a few coconut trees and cabbage palmettos. Tidal marsh has a
cover of salt-tolerant grasses and shrubs. Mangrove trees grow on tidal swamp.
Sandy alluvial land occurs along some of the larger streams and is inundated
frequently during the rainy season. It has a vegetative cover of gums, oaks,
maples, and cabbage palmettos. Mines, nits, and dumps consist principally of areas
from which materials have been removed for roads and fill materials. Much of this
land type consists of pits and small lakes.

11    



Habitats of the Phillippi Creek Basin

Habitats may be viewed and understood in a variety of ways. They are the
results of the interactions of earth, air, water and living things. They are
the locations where certain kinds of animals, plants, and soils can be found. 
They are individual ecosystems that link together via earth, air, and water,
and taken together in one particular locality on the west coast of Florida, they
are nothing less than the Phillippi Creek Basin, (Illus. 4a). Illustration 4b    
shows the acreage breakdown of the various habitats by sub-basin,

The following is a brief outline of Sarasota County's 12 native and developed
habitats.10 Only habitats 5 through 12 are located within the Phillippi Creek
Basin* (Illus. 4a). Special emphasis will be given to these but for a more
detailed analysis see APOXSEE's Environmental Chapter (pages 27-57).

1) Sandy Coast
Specific Habitats: beaches and dunes
Visual Images: shorebirds, sand, sea oats

2) Barrier Backbones
Specific Habitats: coastal hammocks, Indian mounds
Visual Images: sea grapes, cedar, wild coffee, gumbo limbo

Estuarine Edges
Specific Habitats: mangrove-swamps, tidal marshes
Visual Images: mangroves, rookeries, rushes, rails

Brackish Bays
Specific Habitats: seagrass beds, oyster beds, bay waters
Visual Images: black mullet, pink shrimp

5) ORIGINAL WATERWAYS
Specific Habitats: coastal streams, the Myakka River
Visual Images: anhingas, alligators, otters

Characteristics:

The original waterways of Sarasota County may be grouped into two broad cate-
gories: the coastal streams, and the Myakka River and its tributaries.

These waterways can all be characterized as having formed sharp topographic
breaks from the flat land surface down to the river channel, with either conti-
guous wetlands or wetland-fringing hammock along the water. As signs of seasonal
flooding, stream hammocks have water marks high on the trunks of trees.

Sloughs serve as tributaries to the larger streams. Where waters converge
to form a channel, the bed is composed of sand or limestone, and the stream
meanders, against cutbanks, depositing alluvial bars on the inside of curves.

The water in the streams and rivers is derived from surface runoff and
seepage from the water table aquifer. It is tea-colored-- stained by tannic and
humic acids --and of good quality. South Creek, Salt Creek, and Big Slough have
a small percentage of their flow contributed by artesian springs. The other
10APOXSEE, pp. 27,40-57

*Habitat information was unavailable for an additional 386 acres in Manatee
County (Sub-basin 1)
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ILLUS. 4b: PHILLIPPI CREEK BASIN HABITAT SURVEY

#5a
TOTAL
ACRES

28 579

46 1385

450 4491

46 68

165 12658

6115 16182

386

LAND

PERCENT
OF

0.84

SUBBASINS

HABITAT
DESIGNATION

# 1  # 2 # 3 #4a

6.CONTIGUOUS 28 275
WETLANDS

7.ISOLATED 101 184 193 73
WETLANDS

8.SHADY HAMMOCKS 413 375 73 478

9.PINE PRAIRIES 1028 1387 928 698

1O.HIGH DRY 9 13
SCRUBS

11.INTENSIVE
AGRICULTURE 624 8920 2132 817

12.DEVELOPED
FEATURES 3453 2690 1332 2592

MANATEE COUNTY 386

TOTAL AREA 6042 13844 4658 4658
IN ACRES

6850 36052

1 . 6

3 . 8

1 2 . 5

Source: Sarasota County Planning Department
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waterways of the County have little or no base flow except where domestic waste-
water and irrigation water pumped from aquifers are released to surface streams.

All streams and rivers in Sarasota County stop flowing during the dry sea-
son one year out of five; most streams dry up every year. Substantial flooding,
inundating broad plains adjacent to channels, occurs with comparable frequency.

Close-up:

Coastal Streams. There are sixteen named coastal streams in Sarasota County
All have been partially channelized or have been connected to networks of dead-end
drainage canals. Phillippi Creek and Cowpen Slough (Shakett Creek), with the
largest watersheds of the County's coastal streams, have been the most drastically
altered. Portions of coastal streams that have not been channelized or urbanized
have tidal marsh and mangroves at the mouth, and have contiguous wetlands or
wetland-fringing hammocks upstream. (North Creek is the best example of a pri-
marily unaltered coastal stream.) The low flows of coastal streams usually come
from wells that tap the Floridan Aquifer, but all streams typically cease to flow
during the dry season except Phillippi.

6) CONTIGUOUS WETLANDS
Specific Habitats: marshes and sloughs
Images: popash, flooding, and Florida ducks

Characteristics:

Wetlands adjacent to waterways, and in some cases, wetlands that lack a
defined stream channel but serve as wet season waterways, are what is meant by
"contiguous wetlands."

Contiguous wetlands are again a feature of a flat landscape with seasonally
high rainfall. During the rainy season water spreads out in a plain adjacent to
streams and flows broadly over the landscape. These plains either are occupied
by trees (in which case they are called "swamps"), or are dominated by herbs (in
which case they are called "marshes"). "Sloughs" are marshy floodplains lacking
defined stream channels but serving as drainageways during the rainy season.

Periodic flooding is a dominant factor for contiguous wetlands. Floodwaters
bring nutrients and sediment to these wetlands as well as increased faunal diver-
sity and productivity. Contiguous wetlands are characterized by a hiqh species
diversity, with most species adapted to tolerate or escape the arrival of high
water levels.

Contiguous wetlands have highly organic soils, burn infrequently, and are
inundated for a long period each year.

7) ISOLATED WETLANDS
Specific Habitats: Wet prairies, heads
Images: sandhill cranes, St. Johns wort

Characteristics:

Isolated wetlands occur on flatland where the lack of slope and poor soil
drainage cause a portion of the rainwater to collect in shallow ponds isolated

1 5  



from surface drainage features. Pine prairies surround them and, except close
to streams and canals, the water table under the whole landscape is within a 
few feet of the ground surface. Throughout Sarasota County east of the developed
coastal strip, isolated wetlands are common. They are found in their greatest 
density on the MacArthur Tract, in the "heart" of the County -- on those 32,600
acres are over 900 wetland ponds that total some 9325 acres.

Water reaches wetlands as runoff from surrounding uplands, seepage from
the adjacent water table aquifer, and directly from rainfall. W a t e r  l e a v e s
them only by evapotranspiration, and seepage to a seasonally lowered water table,

Hydroperiod (amount of time underwater) and fire play dominant roles in the.
vegetative character of the isolated wetlands. These wetlands are inundated at
least one or two months each year. Typically, their edges dry out before their
central areas. Because of their earlier drying, the edges burn much more fre-
quently.

The line marking the edge of an isolated wetland is visually distinct;
there is a dramatic change from upland shrubs or hammock trees to wetland grasses
or shrubs.

8) SHADY HAMMOCKS
Specific Habitats: wetland-fringing hammocks and upland hammocks
Images: live oaks, cabbage palms, and Spanish moss

Characteristics

Sarasota's hammocks are found scattered throughout the County in close prox-
imity to a wide variety of other habitats. They are readily identifiable by
their relatively dense canopy of cabbage palms and/or oaks. In old, well-estab-
lished hammocks the leafy canopy is frequently so dense that little light reaches
what would elsewhere be called the "forest floor." The result is a relatively
open understory that people can move through easily.

Although hammocks are subject to flooding in most areas, they are usually
dry. Their open, shady, and dry character makes them very attractive to people.
Spanish moss-draped oaks and slender, skyward-reaching cabbage palms somehow
seem to impart a feeling of both the Tropics and the Deep South that is unique
to hammocks.

9) PINE PRAIRIES

Specific Habitats: pine flatwoods, dry prairie
Images: pines and palmettos, frequent fires

Characteristics

If Sarasota County could be said to have a "background" habitat against which
other, less extensive habitats stand out, that one would be the pine prairie. From
the Gulf of Mexico near the Venice Airport to the northern, eastern, and southern
boundaries of the County, pine flatwoods and dry prairies (collectively called
"pine prairies") remain the County's most extensive natural habitat.

Located on nearly level, acidic, and poorly drained beds of sand left by
receding seas, the pine prairies are characterized by the saw palmetto and the
slash pine. Once almost limitless, extensive areas of pine prairie remain, if
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somewhat altered by timbering, turpentine production and cattle ranching.
Barbed wire fences and cattle are common sights today on the pine prairies,
which ranchers call "native range." Covered by organic soils with low perme-
ability, the pine prairie soils limit downward percolation in the wet season
and restrict upward movement in the dry season. The result is a habitat that
may be flooded at times, droughty at others.

The pine prairies are perpetuated and rejuvenated by fire. Saw palmettos
sprout green leaves with seemingly undiminished vigor just a few days after a
fire. When fires do not occur, shrubby hardwoods invade and ultimately "take
over" the habitat by creating upland hammocks.

10) HIGH DRY SCRUBS
Specific Habitats: sand pine scrub, scrubby flatwoods, and
turkey oak ridges
Images: scrub jays, strange oaks, pines

Characteristics

The early history of settlement in Sarasota County is clearly associated
with the "high, dry scrubs" -- sand pine scrub and scrubby flatwoods. The com-
munities of Miakka, Fruitville, Englewood, Venice, Nokomis, Osprey, Vamo, Laurel,
and the City of Sarasota all were located on high dry, scrubs. The process of
settlement has all but obliterated sand pine scrub; scrubby flatwoods are becom-
ing increasingly rare.

The high, dry scrubs are characterized by the scrub jay (a tame, crestless
relative of the familiar blue jay), that is found only in Florida and a few
western states. The scrubs themselves are usually dominated by pines and
dwarfed, tangled-looking oaks, The light or white-colored soils are well-drained
and deep -- generally similar to existing sand dunes. Most scrubs in fact are
the remains of prehistoric wind- or water-deposited dunes. Sarasota's scrub
soils differ from its dune soils in that the latter are alkaline (due to the pre-
sence of shell material), while the former are acidic. As might be expected,
Sarasota's scrubs are near the coast and the major natural waterways.



11) INTENSIVE AGRICULTURAL AREAS
Specific Habitats:
Idle land
Images: cattle, citrus, and celery

groves, croplands, improved pasture,

Cattle ranches produce a large share of the products in Sarasota‘s local
agricultural economy, with much ranchland used as native range. Native range
is not considered an intensive Agricultural use. Improved and semi-improved
pastures, citrus groves, and croplands are regarded as such because they all
require either clearing or drainage or irrigation or fertilizer or chemical
treatments or all of these measures in order to produce a crop. These crops
are harvested either directly as citrus, hay, or vegetables, or indirectly as
cattle grazed on pasture.

Agricultural lands largely have been displaced in the urbanized coastal
strip of Sarasota County. Citrus groves become subdivisions and improved
pastures change to golf courses as urbanization creeps eastward. East of the
Myakka River Range, citrus, improved pasture and crops all occur. However, the
majority of intensive agricultural acreage in the County lies between the coastal
and the Myakka River.

Groves and croplands customarily appear well-drained (many deep drainage
ditches are apparent) and orderly. Improved pastures are grassy fields grazed
by cattle, sometimes ribbed with shallow parallel irrigation swales.

12) DEVELOPED FEATURES
Specific Habitats: dredged canals and channelized water-
ways, roads and bridges, man-made pits and lakes, golf
courses, cleared land, suburban areas and urban areas
Images: cars, concrete, man-made complexity

Characteristics

Most: County residents probably spend the major part of each day not in any
native habitat but in human-built ones. These are here called "developed features"
-- a catch-all category for non-native, non-agricultural areas of the County that
have been significantly changed by human activities. Developed features include
residences, suburban and urban areas, roads, bridges, canals, borrow pits, arti-
ficial lakes, golf courses, and virtually all other areas where what people have
done is more conspicuous than what was there before they did it.
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Existing and Future Land Use

of the Phillippi Creek Basin

In order to help determine the current and potential non- point sources
of pollution in the Phillippi Creek Basin an analysis of existing and future
land use was undertake, For each sub-basin the number of acres was recorded
for each of the eleven land use subclassifications* found to exist in the Phil-
lippi Creek Basin. Far purposes of the over-all study and for making future
land use projections these sub classifications were aggregated into five general
land use categories: residential, business/service, recreation, agriculture,
and open space (Illus.5). Existing acreage of the general land uses
in each sub-basin is also shown in Illustrations 6a-6f. The corres-
ponding graphic representations of percentages of general land use
types for each sub-basin are shown by Illustrations 7a-7e. Illustra-
tion 8 provides existing data on dwelling unit and population densi-
ties in the various sub-basins as well as for the total Basin.

Before estimates of future land use in the Basin can be made it is neces-
sary to examine population projections for each of the sub-basins. By multiply-
ing the projected populations in each of the sub-basins for the benchmark years
1985, 1990, 1995, and 2000, (Illustration 9) by current acres per capita (Illus-
tration 10), a reasonable estimate can be made of future urban land use demand.
These figures are shown in Illustrations 11a - 11f for each sub-basin and the
Phillippi Creek Basin as a whole. Land converted to urban uses was assumed to
come from agricultural and open space lands which were assumed to maintain their
current relative ratios for each corresponding sub-basin. For example, in Sub-
basin 1 it is assumed that open space acreage will maintain a 9:1 margin over
agricultural acreage, i.e.,open space and agricultural lands will decrease in pro-
portion to their numbers.

Projections were made from the 1980 base year data for functional population
which was derived as shown by Illustration 12. Here, dwelling units serve as t-he
basic source of information used to generate functional population (by multiplying
by persons per household) and ultimately resident population (by multiplying
functional population by the percent of units occupied year round) for each sub-
basin. Base year dwelling units counts were derived from the Sarasota County
Property Appraiser's tax roll for December, 1979.

It should be noted that persons per household and year-round occupancy rates
for each sub-basin are assumed to remain constant over the 20-year planning period.
In addition, dwelling units arc assumed to grow in proportion to unincorporated
north Sarasota County population projections utilized in APOXSEE. 11 Dwelling unit
growth in each of the sub-basins is also shown in Illustration 9. Thus, due to the fore-
going assumptions, resident and functional population also grow in proportion to
north Sarasota County unincorporated population projections found in APOXSEE. The
growth rates which represent the five-year percentage increases for dwelling units
as well as resident and functional population in the Phillippi Creek Basin are
listed in Illustration 13.

Under the assumptions used to generate future population and dwelling units
there will be a significant decrease in the rate of growth in the Phillippi Creek
Basin, However, the Phillippi Creek Basin is already a very urbanized area

*(see Illustrations 5 and 6a - 6f. Also see Appendix A, Supplemental Land Use
Data.)
11 Ibid., p. 421
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approaching its capacity as determined by the development density guidelines
described in APOXSEE. (Illustration 15a, Map of Potential Residential
Development of Phillippi Creek Basin.) In fact, Sub-basin 5a is projected to
reach its development capacity sometime between 1990 and 1995. In the remaining
four sub-basins there is only enough capacity remaining to accommodate fewer than
7,100 additional dwelling units after the year 2000 under the assumption and
guidelines of APOXSEE.

Dwelling unit growth trends in Phillippi Creek Sub-basin from 1970-1980,
as shown in Illustration 14, reveal extremely high rates of growth as compared
to what is projected over the next two decades. From 1980-1990 (under the method-
ology explained above) dwelling units are projected to grow only 26.2% for the
entire Basin as compared to 316.9% growth in the seventies. In the final decade
of the twentieth century dwelling unit growth in the Basin will fall to 13.0%
(again based on the assumptions and methodologies used here.)

Therefore, given that the Phillippi Creek Basin is already a highly urbanized
region approaching its capacity for development, some slowing down of growth can
reasonably be expected over the next two decades. Whether the slow down will be
as great as projected will largely depend on the policies and guidelines for
development adopted in APOXSEE and how stringently they are adhered to.

20





ILLUS. 6A: EXISTING LAND USE IN SUB-BASIN ONE

SUBBASIN ONE
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SUBBASIN TWO

Source: Sarasota County Planning Department
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ILLUS. 6C: EXISTING LAND USE IN SUB-BASIN THREE 

SUBBASIN THREE

LAND USE SUB NUMBER NUMBER % of
CLASSIFICATION  OF UNITS  OF ACRES UNITS/ACRE SUBBASIN

ACRES

(880 ACRES)
RESIDENTIAL

19%

SINGLE FAMILY(l) 1678 777 2.16 16.7

MULTI-FAMILY(Z) 273 23 11.87 0.4

MOBILE HOMES(3) 337 80 4.21 1.7

COMMERCIAL
--/SERVICE(4) 1 -- 0

INDUSTRY(5) 0 0-- --

TRANSPORTATION(6) -- 0 -- 0

UTILITIES/ (7)
COMMUNICATIONS

-- 5 -- 0.1

INSTITUTIONS(8) -- 170  -- 3.6

GOLF COURSES(9g) ---- 238 5.1

ALL OTHERS(9) -- 0 -- 0

(175ACRES)

BUSINESS/
SERVICE

4%

(238ACRES)
RECREATION

5%

AGRICULTURE 27% -- 1272 -- 27.3

OPEN SPACE 45% -- 2093 -- 44.9

TOTAL SUBBASIN 2288 4658 0.49 100.0

Source: Sarasota County Planning Department
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ILLUS. 6D: EXISTING LAND USE IN SUB-BASIN FOUR A

SUBASIN FOUR A

SUB % OF
LAND USE CLASSIFICATION

NUMBER NUMBER
OF UNITS OF ACRES UNITS/ACRE SUBBASIN

ACRES

(1577ACRES) SINGLE FAMILY(1) 4586 1435 3.20 30.8

RESIDENTIAL MULTI-FAMILY(2) 552 108 5.11 2.3
34%

MOBILE HOMES(3) 291 33 8.82 .7

COMMERCIAL
/SERVICE(4)

-- 76 -- 1.6

(419ACRES) INDUSTRY(5) -- 22 -- .5

BUSINESS/ TRANSPORTATION(6) -- 0 -- 0
SERVICE

-- --9% UTILITIES/(7) 1 0
COMMUNICATIONS

TOTAL SUBBASIN 5429

AGRICULTURE 7%

OPEN SPACE 41% -- 1933

---- 331 7.1

-- 41.5

4657 1.17 100.0

Source: Sarasota County Planning Department

INSTITUTIONS(8) -- 321 -- 6.9

(397ACRES) GOLF COURSES(9g) -- 245 - - 5 . 3
RECREATION

9% ALL OTHERS(9) -- 152 - - 3 . 3
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ILLUS. 6E: EXISTING LAND USE IN SUB-BASIN FIVE A

SUBBASIN FIVE A

LAND USE

(4074ACRES)
RESIDENTIAL
60% 

(765ACRES)

BUSINESS/
SERVICE

11%

(283ACRES)
RECREATION

4%

SUB NUMBER NUMBER % OF
CLASSIFICATION OF UNITS OF ACRES UNITS/ACRE SUBBASIN

SINGLE FAMILY(1) 9326 3463 2 . 7 0 5 0 . 5

MULTI-FAMILY(Z) 4351 532 8 . 1 8 7 . 8

MOBILE HOMES(3) 1150 79 1 4 . 6 1 . 2

COMMERCIAL
S E R V I C E ( 4 ) - - 408 6 . 0- -

INDUSTRY(S) - - 11 - - 0 . 2

TRANSPORTATION(6) - - 0 - - 0

UTILITIES/  (7 )
COMMUNICATIONS

- - 11 - - 0 . 2

INSTITUTIONS(8) - - 334 - - 4.9

G O L F  C O U R S E S ( 9 g )  - - 210 - - 3 . 1

ALL OTHERS(9) - - 74 -- 1 . 1

AGRICULTURE 1% - - 62 - - 0 . 9

OPEN SPACE 24% - - 1666 - - 2 4 . 3

TOTAL SUBBASIN 14827 6851 2 . 1 6 100.0

Source: Sarasota County Planning Department

26



ILLUS. 6F: EXISTING LAND USE IN THE ENTIRE PHILLIPPI CREEK BASIN

TOTAL BASIN

LAND USE
ACRES

(9361ACRES)
RESIDENTIAL

26%

(1835ACRES)

BUSINESS/
SERVICE

COMMUNICATIONS

(1489ACRES)
RECREATION

4%

SUB NUMBER NUMBER % of

CLASSIFICATION OF UNITS OF ACRES UNITS/ACRE SUBBASIN

SINGLE FAMILY (1) 21038 8120 2.59 22.5

MULTI-FAMILY(2) 7480 906 8.26 2.5

MOBILE HOMES(3) 3817 335 11.39 0.9

COMMERCIAL
/SERVICE(4)

-- 583 -- 1.6

INDUSTRY(5) -- 173 -- 0.5

TRANSPORTATION(6) -- 5 -- 0.02

UTILITIES/ (7) -- 59 -- 0.2

INSTITUTIONS(8) -- 1014 -- 2.8

GOLF COURSES(9g) 1122 3.1-- --

ALL OTHERS(g) -- 367 -- 1.0

AGRICULTURE 28% -- 9933 -- 27.6

OPEN SPACE 37% 13434 ---- 37.3

TOTAL SUBBASIN 32335 36052 .90 100.0

5%

Source: Sarasota County Planning Department

27



ILLUS. 7A: PERCENT OF LAND USE TYPES IN SUB-BASIN ONE

Source: Sarasota County Planning Department
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ILLUS. 7B: PERCENT OF LAND USE TYPES IN SUB-BASIN TWO

Source: Sarasota County Planning Department



ILLUS. 7C: PERCENT OF LAND USE TYPES IN SUB-BASIN THREE

Source: Sarasota County Planning Department



ILLUS. 7D: PERCENT OF LAND USE TYPES IN SUB-BASIN FOUR A

Source: Sarasota County Planning Department



ILLUS. 7E: PERCENT OF LAND USE TYPES IN SUB-BASIN FIVE A



ILLUS. 7F: PERCENT OF LAND USE TYPES FOR THE ENTIRE
PHILLIPPI CREEK BASIN

Source: Sarasota County Planning Department
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ILLUS. 8: POPULATION DENSITIES FOR TOTAL AND RESIDENTIAL
ACREAGE IN THE PHILLIPPI CREEK BASIN, 1980

A B C AxC BxC
DWELLING DWELLING PERSONS PERSONS PERSONS
UNITS UNITS PER PER PER

SUBBASIN PER ACRE PER ACRE DWELLING ACRE ACRE

(RESIDENTIAL) (TOTAL) U N I T (RESIDENTIAL) (TOTAL)

1 3.26 1.10 2.41 7.86 2.65

2 3.20 0.23 2.63 8.42 0.60

3 2.60 0.49 2.68 6.97 1.31

4a 3.44 1.17 2.63 9.05 3.08

5a 3.64 2.16 2.38 8.66 5.14

TOTAL BASIN 3 . 4 5 0 . 9 0 2 . 4 7 8 . 5 2 2 . 2 2

Source: Sarasota County Planning Department
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ILLUS. 9: POPULATION AND DWELLING UNIT PROTECTIONS
FOR PHILLIPPI CREEK SUBBASINS 1980-2000.

Source: Sarasota County Planning Department 35
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ILLUS. 11D: PROJECTED ACREAGE DEMAND BY LAND USE TYPE FOR SUB-BASIN FOUR A

*DEMAND EXCEEDS POTENTIALLY AVAILABLE LAND; BUILD OUT IS REACHED SOMEWHERE
BETWEEN 1990-1995. 

Source: Sarasota County Planning Department 38



ILLUS. 11F: PROJECTED ACREAGE DEMAND BY LAND USE TYPE
FOR ENTIRE PHILLIPPI CREEK BASIN

Source: Sarasota County Planning Department
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Potential Residential Development and Population Growth

In order to test dwelling unit projections against an estimate of the poten-
tial (or maximum allowable) capacity for residential development in the Phillippi
Creek Basin the Future Land Use Chapter of APOXSEE was utilized as a guide. According
to the Future Land Use Chapter higher residential densities should be permitted
near the urban core areas with a gradual decrease in density as the distance
from the core areas increases. This policy led to the establishment of a series
of intensity level bands for the designated urban areas. Each succeeding band
proceeding away from the urban center contains a lower average residential density
per acre than the preceding one. The bands and their corresponding average resi-
dential densities as recommended in APOXSEE are listed in Illustration 15b.

To arrive at an estimate of the potential residential development in the
Basin (Illus. 16a-16f) acreage was calculated by sub-basin for each of the
intensity level bands. In the rural area, acreage was calculated based on whether
the land was vested or non-vested because different potential densities apply
accordingly. (See Illustration 15b).

In the urban area it was assumed that 75% of the total acres in each intensity
band would be devoted to residential use. This assumption was also utilized in
APOXSEE. By multiplying residential acres by the appropriate residential densities
the potential number of dwelling units capable of being built in each intensity
band and sub-basin (under APOXSEE's guidelines) can be approximated.

In the rural areas it was assumed that all development would be for residential
purposes unless there is a specific pre-existing large non-residential use in a
sub-basin, (such as the industrial park in Sub-basin 2), in which case these acres
were excluded from the residential acres total. Dwelling units per residential
acre were calculated based on current zoning in the rural areas.

As mentioned in the previous section and as noted in Illustration 16, the
potential residential development for Sub-basin 5a is less than what was projected
for the benchmark years, 1995 and 2000 as shown in Illustration 9. For the
remaining sub-basins, however, the projections appear reasonable when compared to
the potential residential figures of Illus. 16a-16f. This data is also shown
graphically in Illustrations 17a - f Projected Residential Demand versus Current
and Potential Residential Capacity. These results are not surprising given that
Sub-basin 5a is the most developed sub-basin in the most urbanized Basin in Sara-
sota County.

The maximum potential functional population of the Phillippi Creek Basin and
its sub-basins can be estimated by multiplying the potential number of dwelling
units by the current number of persons per dwelling unit which is assumed to
remain constant indefinitely. Illustration 18a shows the potential ultimate func-
tional population for the Basin as well as for each sub-basin. Illustration 18b
graphically shows the progression of the projected functional population towards
the maximum potential functional population (as projected).

If population growth continues at the rate projected for the 1995-2000 period
(5.5%) after the year 2000, Sub-basin 4a will be the first sub-basin after Sub-
basin 5a to reach build-out. Under this assumption (as well as previous, relevant
assumptions) this should occur by the year 2010. Sub-basin 1 will follow within
the next two years and Sub-basins 3 and 2 will be built-out by the years 2040 and
2050, respectively.
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Source: Sarasota County Planning Department
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ILLUS. 16A: POTENTIAL RESIDENTIAL DEVELOPMENT IN SUB-BASIN ONE

ILLUS. 16B: POTENTIAL RESIDENTIAL DEVELOPMENT IN SUB-BASIN TWO

Source: Sarasota County Planning Department
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1.) ALL RURAL ACREAGE IS ASSUMED TO BE USED FOR RESIDENTIAL PURPOSES UNLESS
OTHERWISE SPECIFICALLY DESIGNATED. RESIDENTIAL ACREAGE IN THE URBAN
AREA IS ASSUMED TO BE 75% OF TOTAL ACREAGE FOR EACH INTENSITY OF TOTAL
ACREAGE FOR EACH INTENSITY LEVEL BAND.

ILLUS. 16F: POTENTIAL RESIDENTIAL DEVELOPMENT FOR THE ENTIRE PHILLIPPI CREEK BASIN

2 . ) DWELLING UNITS PER RESIDENTIAL ACRE WERE COMPUTED BASED ON CURRENT
ZONING FOR THE RURAL AREA. DENSITY FIGURES FOR THE URBAN AREA
INTENSITY LEVEL BANDS ARE AVERAGES AS RECOMMENDED IN THE FUTURE LAND
USE ELEMENT OF "APOXSEE".

3.) BASED ON OUR PROJECTIONS THIS NUMBER OF DWELLING UNITS WILL BE REACHED
IN SUBBASIN FIVE PRIOR TO 1995.

Source: Sarasota County Planning Department
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ILLUS. 17A:  PROJECTED RESIDENTIAL DEMAND VERSUS CURRENT AND
POTENTIAL RESIDENTIAL CAPACITY FOR SUB-BASIN ONE

Source: Sarasota County Planning Department
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ILLUS. 17C: PROJECTED RESIDENTIAL DEMAND VERSUS CURRENT AND
POTENTIAL RESIDENTIAL CAPACITY FOR SUB-BASIN THREE

YEARS
Source: Sarasota County Planning Department
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ILLUS. 17D: PROJECTED RESIDENTIAL DEMAND VERSUS CURRENT AND 
POTENTIAL RESIDENTIAL CAPACITY FOR SUB-BASIN FOUR A

Source: Sarasota County Planning Department
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ILLUS. 17F: PROJECTED RESIDENTIAL DEMAND VERSUS CURRENT AND
POTENTIAL CAPACITY FOR ENTIRE PHILLIPPI CREEK BASIN

Source : Sarasota County Planning Department



Source: Sarasota County Planning Department

52



PROJECTED FUNCTIONAL POPULATION
ILLUS. 18B: POTENTIAL FUNCTIONAL POPULATION VERSUS

YEAR

Source: Sarasota County Planning Department
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Potential Availability of Open Space

As an area with great potential for the continued proliferation of urban
development, the Phillippi Creek Basin could be subject to even greater environ-
mental stress than currently exists. Thus, it becomes increasingly important
to maintain "large expanses of permeable surfaces to reduce stormwater runoff".12

This policy has been recommended in APOXSEE along with the recommendation that
the policy be implemented through establishment of open space.

In furtherance of this open space policy the Future Land Use Chapter of
Apoxsee recommends a minimum open space requirements of 30%. for future develop-
ment in the urban area. In the rural area it has been recommended that as
residential density decreases, the attendant open space requirement increase.13 
A graphic representation of this strategy is shown in Illustration 19.

By incorporating this strategy with projected acres of recreational, agri-
cultural, and open space land a comparison of required open space (as defined
by APOXSEE) and projected open space can be made for the year 2000. First, by
determining the gross dwelling unit density for each sub-basin the corresponding
percentage open space requirement can be derived from Illustration 20. This
percentage can then be applied to the total of existing (1980) agricultural and
open space land to determine the minimum amount of that total land area that must
remain in its existing use. Due to its permeability, agricultural land is treated
as open space and is therefore added to other open space acreage for the purpose
of computing the open space requirement.

Secondly, projected open space for the year 2000 (that portion of agriculture
and other open space which is remaining after conversion to urban uses plus recrea-
tional land acreage added since 1980) was compared against the minimum required
acreage as shown by Illustration 20. In the final column of the table the surplus
or deficit of open space is indicated. Only in Sub-basin 5a is an open space
deficit predicted. Again, this is due to the predicted build-out of the sub-basin
prior to 1995.

Illustration 21, Potential Open Space Requirement versus Projected Availability
of Open Space yields similar results.
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ACCORDING TO "APOXSEE" LAND USE ELEMENT*

Source: Sarasota County Planning Department 55
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SUPPLEMENTAL LAND USE DATA

SHOPPING CENTERS ARE INCLUDED AS PART OF THE COMMERCIAL/SERVICE
CATEGORY IN THEIR RESPECTIVE SUB-BASINS ON THE LAND USE ACREAGE
TABLES. BELOW IS A LISTING OF THEIR NAMES AND NUMBER OF STORES
CONTAINED WITHIN:
SUB-BASIN ONE

I) NORTH EAST PLAZA - 10 stores
II) TOWN & COUNTRY - 41 stores

SUB-BASIN FOUR A
I) SOUTH EAST PLAZA - 15 stores

II) PALM PLAZA - 4 stores
SUB-BASIN FIVE A

I) SOUTHGATE PLAZA - 54 stores
II) ZAYRES SHOPPING PLAZA - 3 stores

III) VILLAGE PLAZA - 12 stores
IV) MERCHANTS POINT - 18 stores

MOTELS ARE NOT INCLUDED AS PAR
THEY ARE NOT USED IN THE CALCULATION OF NEITHER RESIDENT NOR FUNC-
TIONAL POPULATIONS NOR DWELLING UNITS. HOWEVER THE FOLLOWING MOTELS
ARE FOUND IN THE BASIN:

A) SUNNYSIDE MOTEL - 32 units
B) CABANA INN - 60 units

SUN N"FUN TRAVEL TRAILER PARK (SUB-BASIN 2) DUE To ITS HIGH
RESIDENCY FLUCTUATION WAS CALCULATED USING ITS CAPACITY OF 1061
UNITS FOR FUNCTIONAL POPULATION AND 158 UNITS FOR RESIDENT 
POPULATION.

T OF THE LAND USE ACREAGE TABLES SINCE


