75-21 Orlando Ridge Lake Values

Mean pPH |[Total Alkalinity] Conductivity|Total phosphorus|Total Nitrogen| Chiorophyll_a| Golor Secchi
Value | (lab) (mg/l) (nS/cm@25°C) (ng/) (ng/l) (rg/l) (pcu) (m)
n=40 n=40 n=40 n=89 n=89 n=89 n=40- n=85

minimum | 5.7 1.6 13 6 118 0.5 0 0.4
25th % | 7.7 29.8 169 21 650 14 10 1.0
median | 7.8 48.1 183 31 761 22 14 1.3
75th % | 8.1 56.6 205 47 940 35 17 1.9
maximum | 9.3 88.7 267 179 2177 116 68 8.1

75-22 Tampa Plain

- The low-relief Tampa Plain has elevations ranging from 5 to 90 feet and contains some
karst features. Medium to fine sand and silt cover the Quaternary Ft. Thompson

Formation clastics and shell deposits, and the MioceneTampa Member of the Arcadia

Formation. The lake region includes the Odessa Flats, Lake Tarpon Basin, and parts of the

Land-o-Lakes physiographic subdistricts of Brooks (1981b). Common soil associations

include Smyrna-Sellers-Myakka (Pasco County) and Myakka-Bassinger-Holopaw
(Hillsborough County). Pine flatwood vegetation was dominant in this area. The region

has slightly acidic, darkwater, mesotrophic lakes, in contrast to the clearer lakes of the

bordering Keystone Lakes (75-23) and Land-o-Lakes (75-24) regions.

75-22 Tampa Plain Lake Values

Color

Secchi

Mean pH |Total Alkalinity] Conductivity|Total phosphorus|Total Nitrogen| Chlorophyll_a
Value (lab) (mg/l) (uS/cm@25°C) (ng/l) (ng/l) (png/l) (pcu) (m)
n=6 n=6 n=6 n=8 n=5 n=5 n=6 n=8
minimum | 6.6 3.5 39 11 635 4 45 0.4
25th % | 6.7 4.2 52 21 807 9 52 0.9
median | 6,8 11.1 106 27 812 9 70 1.3
75th % 7.4 24.9 203 38 1319 16 85 1.6
maximum | 7.8 69.3 596 136 1450 43 174 2.0

75-23 Keystone Lakes

The Keystone Lakes region is a small, well-drained, sandy upland area within the

Tampa Plain, with elevations generally 30 to 60 feet and numerous lakes. Zolfo fine sand
soils are common on the better-drained upland areas, with Myakka and Basinger soils in
more poorly-drained depressional areas. The lakes of the region are slightly acidic, low
nutrient, mostly clearwater lakes. The Keystone Lakes region has lower pH, alkalinity,
and nitrogen values than in the nearby Land-o-Lakes region (75-24), and there is also less
citrus and residential development.
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75-23 Keystone Lakes Lake Values

Mean pH |Total Alkalinity| Conductivity|Total phosphorus|Total Nitrogen| Chlorophyli_a| Color Secchi
Value (lab) (mg/l) (nS/cm @25°C) (ng/l) (rng/l) (png/l) (pcu) (m)
n=19 n=19 n=19 n=32 n=33 n=32 n=19 n=25

minimum | 4.6 0.0 100 3 103 1 2 0.7
25th % 6.3 2.2 134 8 . 413 2 13 1.7
median | 6.7 7.2 162 13 567 5 26 | 2.3
75th % 6.8 10.1 175 18 692 10 34 2.9
maximum | 7.6 34.0 248 27 . 1078 21 75 4.5

75-24 Land-o-Lakes

This is a sandy upland region that separates the Tampa Plain (75-22) and Hillsborough
Valley (75-25). Elevations of the region are mostly 30-80 feet, and there is a-high density

of lakes. Soils are generally similar to those in region 75-23. Natural vegetation was

dominated by longleaf pine and turkey oaks, now mostly removed for citrus groves and
residential development. The lakes are neutral to slightly alkaline, low to moderate
nutrient, clearwater lakes. Some lakes are occasionally augmented with groundwater.

75-24 Land-o-Lakes Lake Values

Mean pH |Total Alkalinity] Conductivity|Total phosphorus|Total Nitrogen| Chlorophyli_a| Color | Secchi
Value (lab) (mg/l) (nS/cm@25°C) (rg/l) (rg/1) ~(ng/l) (pcu) | (m)
n=20 n=20 n=20 n=39 n=38 n=38 n=20 n=31

minimum | g1 2.1 56 6 260 1 12 0.4
25th % 7.0 12.3 126 11 537 3 17 1.5
median | 7 .3 23.0 178 14 734 6 21 2.3
75th % 7.6 40.1 211 21 921 12 33 3.4
maximum | 8.4 93.7 257 42 1960 35 93 4.0

75-25 Hillsborough Valley
 This is a plain of low-relief containing relatively sluggish surface drainage of the
Hillsborough River watershed. Natural vegetation is varied, including longleaf pine/turkey
oak, pine flatwoods, and hardwood swamp forests (Davis 1967). There are karst features,
but almost no lakes in this region. Data for three lakes indicate that generally alkaline,
moderate to high nutrient, darkwater lakes are found in this region. Lake Thonotosassa is

the largest, and is alkaline and hypereutrophic (Brenner et al. 1996). High nutrient

loadings from urban and industrial sources also enter the lake, and algae blooms and fish

kills have been observed (Hand and Paulic 1992, Hand et al. 1994).

75-25 Hillsborough Valley Lake Values

Lake pH ([Total Alkalinityl ConductivityjTotal phosphorus|Total Nitrogen| Chlorophyll_a| Color | Secchi
| (lab). (mg/1) S/cm@25°C) {ng/l) (ng/l) (ng/) (pcu) (m)
no name 7.1 7.1 91 29 - - 105 1.3
Ten Mile - - - 40 1094 43 - 0.9
Thonoto- | 8.3 47.9 214 834 1452 67 82 0.7 |
sassa
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75-26 Green Swamp

The Green Swamp is a distinctive feature of the central Florida peninsula. It is an

extensive area of flatland and swampland at a relatively high elevation, 75-150 feet, and it
contains the headwaters of the Withlacoochee, Oklawaha, Hillsborough, Peace, and

Kissimmee rivers. It is not a continuous expanse of swamp, but a composite of many

swamps interspersed with low ridges, hills, and flatlands (Pride et al. 1966). Our Green
Swamp region includes the Webster Limestone Wet Plain in the west that overlies the
Eocene Ocala limestone, as well as the Green Swamp area to the east above the Mioce:
Hawthorn Group sediments. The overlying layer of clastic deposits of sand and clay are
thinner to the west (Pride et al. 1966). The vegetation includes cypress in the swampy
areas, pine flatwoods, and some pine and oak in the upland, better-drained areas.

The water table is at or near the surface in much of the region, with large areas of
standing water after heavy rainfall. Surface waters are generally colored and acidic, !

there are few, if any, natural lakes. Mill Stream Swamp was sampled under the
Lakewatch program.

75-26 Green Swamp Lake Values

Color

Lake pH |Total Alkalinity] Conductivity Total phosphorus|Total Nitrogen| Chlorophyll_a Secchi
(lab) (mg/)  [(uS/cm@25°C (rg/l) (pa/l) (pg/l) (peu) | (m)
Mill Stream = . & 46 1346 33 ° % =
Swamp

75-27 Osceola Slope

This region is composed of Pleistocene lagoonal deposits with a top layer of medium to
fine sands and silts. Elevations are generally 60-90 feet, and somewhat higher than the
Lake Toho area lakes to the west, and the soils are more heterogeneous as well. Smyrna,
Myakka, and Tavares soils are on the better-drained low ridges and knolls, and Basinger
and Samsula soils are found in the wet and swampy areas adjacent to parts of some lakes.
Vegetation is primarily pine flatwoods (Davis 1967), but some low, dry ridges have turkey
oak and sand scrub. Osceola Slope lakes are acidic, relatively low nutrient, colored lakes.
The lakes have lower color, pH, alkalinity, conductivity, and nutrient values than lakes in
the Kissimmee/Okeechobee Lowland (75-35). .

75-27 Osceola Slope Lake Values

Mean pH |Total Alkalinity|] Conductivity|Total phosphorus|Total Nitrogen| Chlorophyll_a| Color Secchi
Value (lab) (mg/l) (nS/ecm@25°C) (ng/l) (ng/l) (nag/l) (pcu) (m)
n=17 n=17 n=17 n=18 n=16 n=16 n=16 n=15

minimum | 4.5 0.0 56 10 389 2 22 0.2
25th % 5.6 0.5 88 14 637 4 ‘64 0.6
median | 5.8 2.2 101 17 847 7 1356 | 1.1
75th % 6.1 3.1 116 23 985 9 219 1.6
maximum | 7.1 11.5 152 84 1280 11 300 2.6
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75-28 Pinellas Peninsula

The coastal geology changes in this region from the exposed limestone in regions to the

north to a covering of clastic sediments. The northern part of the Pinellas Peninsula is

underlain by deeply weathered sand hills of the Miocene Hawthorn Group, with
Pleistocene sand, shell, and clay deposits covering the southern part. Besides the coastal
strand, the natural vegetation consisted of longleaf pine/xerophytic oak on the north and
west, and pine flatwoods on the southeast (Davis 1967). The dominant characteristic of the
region now is the Clearwater/St. Petersburg urbanization.
Several small lakes are found in this region, with sampling done at Cliff Stephens Park,
Harbor, Loch Haven, Maggiore, Moccasin, and Seminole. They are high nutrient lakes,
and this may be a result of phosphoritic pebbles in the Hawthorn Group sediments, as well
as due to anthropogenic impacts. Alkalinity and pH values also appear high, although this
is based on data only from lakes Maggiore and Seminole. :

75-28 Pinellas Peninsula Lake Values

Mean pH [Total Alkalinity] Conductivity|Total phosphorus|{Total Nitrogen| Chlorophyll_a| Color | Secchi
Value (lab) {mg/l) (nS/cm@25°C) (ng/l) (ng/l) (rg/l) (pcu) (m)
n=2 . n=2 n=2 - n=6 n=6 n=6 h=2 n=6

minimum | 8.6 90.4 404 14 545 4 27 0.3
25th % < - - 78 930 45 - - 0.4
median | 8,7 100.2 706 87 1370 49 29 0.9
75th % - g - 98 1837 61 - 1.2
maximum | g .8 109.9 1008 122 2330 67 32 3.2

"75-29 Wimauma Lakes

This very small region includes only Lake Wimauma and Carlton Lake. These are

clear, acidic, low nutrient, small water bodies. No lake data were collected from this region
for this project. The soils in this area are a complex mosaic of alkaline and acid sands. The

extent of these relatively anomalous clear, acidic, oligotrophic lakes within the

Southwestern Flatlands (75-36) region is not known, although there are probably very few
other lakes similar to Wimauma and Carlton.

75-30 Lakeland/Bone Valley Upland

The lake region includes the Lakeland Ridge, the Bone Valley Uplands, and part of the

Bartow Embayment physiographic subdistricts of Brooks (1981b; 1982). The Lakeland

Ridge consists of sand hills near 200 feet in elevation with many solution depression lakes;
the Bone Valley Uplands and the Bartow Embayment, within White’s (1970). Polk Upland -
physiographic region, tend to be more poorly drained flatwoods areas. All of these areas

are covered by phosphatic sand or clayey sand from the Miocene-Pliocene Bone Valley
Member of the Peace River Formation in the Hawthorn Group (Scott 1992; Scott and
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MacGill 1981). The region generalljr encompasses the area of most intensive phosphate
mining, but phosphate deposits and mining activites are also found south of this region.

As one might expect, the dominant characteristic of all lakes in this region is high
phosphorus, along with high nitrogen and chlorophyll-a values. The lakes are alkahne

with some receiving limestone-influenced groundwater

75-30 Lakeland/Bone Valley Upland Lake Values

Mean pH [Total Alkalinity] Conductivity|Total phosphorus|Total Nitrogen Chlorophyll_a| Color | Secchi
Value | (lab) (ma/l) (1S/cm@25°C) (ng/l) (pg/1) (ng/l) (pcu) (m)
n=17 n=17 n=17 n=18 n=18 n=18 n=17 | n=13

minimum | 7.3 22.7 101 59 1276 40 15 0.3
25th % 7.5 24.0 152 120 1703 79 18 0.6
median | 8,0 50.8 163 344 1852 9 1 28 0.7
75th % 9.1 66.0 197 - 5286 2420 136 .33 0.9

. |maximum | g 8 143.7 408 965 4493 252 40 1.0

75-31 Winter Haven/Lake Henry Ridges

This upland karst area, 130-170 feet in elevation, has an abundance of small to medium
sized lakes. Candler-Tavares-Apopka is the dominant soil association of the well-drained
upland areas, with longleaf pine and xerophytic oak natural vegetation. Pliocene quartz

pebbly sand and the phosphatic Bone Valley Member (Peace River Formation) of the
Hawthorn Group comprise the underlying geology. The lakes can be characterized as

alkaline, moderately hardwater lakes of relatively high mineral content, and are eutrophic.

75-31 Winter Haven/Lake Henry Ridges Lake Values

Mean pH [Total Alkalinity] Conductivity|Total phosphorus|Total Nitrogen| Chlorophyli_a| Color- | Secchi
Value (lab) (mg/l) (nS/cm@25°C) T (rg/l) (ng/l) (pg/l) (pcu) (m)
n=25 n=25 n=25 n=44 n=43 n=44 ‘ n=26 n=40

minimum | 6.6 3.2 147 8 358 1.5 8 0.3
25th % 7.5 31.0 191 21 695 13 12 0.8
median | 7.8 37.6 275 26 870 24 20 1.1
75th % 8.0 59.4 331 39 1312 40 26 1.8
maximum | g 0 87.0 417 470 1997 105 57 3.7

75-32 Northern Lake Wales Ridge

This narrow ridge forms the topographic crest of central Florida, with our lake region

extending south from the Clermont Uplands in Lake County to the Livingston Creek

drainage in Highlands County. Elevations are generally 100-300 feet. ‘An unnamed unit of

non-marine coarse clastic sediments of Miocene age (poorly sorted quartz sands and

pebbles imbeddgd in kaolinitic clay) form the ridge (Scott 1980). Although the Iron
Mountains (Brooks 1981b) are shown as the Miocene Hawthorn Formation, Interlachen

facies, other parts of this region are classified as Pleistocene beach and dune sand and

Pliocene undifferentiated sand (Brooks 1981a). The well-drained sandy soils are
dominated by the Candler-Tavares-Apopka association, covered by citrus groves, pasture,
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and urban and residential development. The lakes are mostly alkaline, low to moderate

nutrient, clearwater lakes. Nitrogen values tend to be high. These lakes are richer in

nutrients than lakes in the Southern Lake Wales Ridge (75-33), although the cause of this
1s not readily apparent. Citrus production and land cover appear similar in both regions.

75-32 Northern Lake Wales Ridge Lake Values

Mean pH |Total Alkalinity] Conductivity|Total phosphorus|Total Nitrogen| Chlorophyll_a| Color Secchi
Value (lab) (mg/1) (nS/cm@25°C) (ng/l) (ng/l) (png/l) (pcu) (m)
n=15 n=15 n=15 n=20 n=18 n=18 n=15 n=16

minimum 6.0 0.2 79 3 331 1 6 0.5
25th % 7.2 15.2 125 8 632 4 7 1.0
median | 7.9 35.0 192 16 1015 11 10 1.9
75th % 8.3 56.5 291 22 1760 20 17 2.6
maximum | 8.9 130.6 425 38 5970 52 96 7.5

75-33 Southern Lake Wales Ridge

This lake region contains parts of the southern ridge and the Intraridge Valley where
there are mostly clearwater lakes. Elevations range from 70-150 feet, and soils are
generally in the sandy, well-drained Astatula-Paola-Tavares association. The landcover is
primarily citrus groves, with rapidly expanding urban and residential areas. The lakes in

the region range from acidic to alkaline, but almost all are clear with low color and low

nutrients.
75-33 Southern Lake Wales Ridge Lake Values

Mean pH [Total Alkalinity| Conductivity|Total phosphorus|Total Nitrogen| Chlorophyli_a| Color | Secchi

Value (lab) (mg/1) (nS/em@25°C) (ng/l) (ng/l) (ng/l) (peu) (m)
’ n=35 n=35 n=35 n=42 n=31 n=29 n=35 n=41
minimum | 5.0 0.0 36 2 233 1 2 0.8
25th % 6.3 1.9 132 5 418 3 5 2.0
median | 7.3 14.3 161 8 517 4 9 3.1
75th % 7.7 22.6 233 12 882 6 11 4.8
maximum | 9.4 37.1 367 125 4803 35 28 7.2

75-34 Lake Wales Ridge Transition

This lake region includes the ridge margin or transition lakes that are darker colored -
with higher nutrients than the lakes found on the Southern Lake Wales Ridge (75-33).

Elevations are 70-130 feet, and there are more extensive areas of poorly-drained soils,

such as the Satellite and Basinger series. Peaty muck Samsula soils border many of the
lakes. The lake region also includes the narrow Bombing Range Ridge on the east. This is
a narrow, 20 mile long sand ridge located in the Avon Park Bombing Range between Lake
Kissimmee and Lake Istokpoga. Elevations reach near 150 feet. The ridge may have been

an offshore sand bar associated with and created together with the Lake Wales Ridge

(Lane et al. 1980). The sand pine and scrub covered ridge contains soils of the Satellite-

Archbold-Pomello association, similar to the edges of the Lake Wales Ridge where the
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more colored lakes are located. There are several very small lakes on this ridge, but little
1s known about them. About ten small lakes are shown within Bombing Range Ridge on
the Bartow 1:100, 000-scale topographic map with two named lakes: Submarine Lake and
Little Lake. The lake region also includes a small area of upland soils near Lake Buffum

on the west. Most of the lakes in the region are acidic, although about one-third of them

tend to be alkaline. They have low to moderate nutrients, and are slightly to moderately

colored.

75-34 Lake Wales Ridge Transition Lake Values

Mean pH |[Total Alkalinity] Conductivity|Total phosphorus|Total Nitrogen| Chlorophyll_a| Color Secchi
Value (lab) (mg/l) (nS/em@25°C) (ng/l) (ng/l) (ng/l) (pcu) (m)
n=28 n=28 n=28 n=27 . n=25 n=25 n=28 n=30

minimum | 4 .4 0.0 50 0 279 4 5 0.1
25th % 5.8 2.3 76 14 . 517 6 22 0.8
median | 6,6 4.9 93 19 810 11 41 1.1
75th % | 7.8 26.6 189 42 977 23 68 1.5
maximum | g8 9 96.0 346 148 2940 75 250 | 3.4

75-35 Kissimmee/Okeechobee Lowland

This region includes the Kissimmee Valley, a lowland with prairie type grasslands,
flatwoods, and some swamp forest. The regional boundaries also enclose most of the
Fisheating Creek drainage to capture the hydrologic inputs to Lake Okeechobee. The wet
prairies of this region are seasonally flooded, and dry prairies on seldom-flooded flatland
have mostly been converted to pasture (Davis 1967). Pleistocene lagoonal deposits of
coastal sand and shelly silty sand characterize the geology (Brooks 1981a). Lakes are
alkaline, eutrophic, and colored. The shallow, subtropical Lake Okeechobee is one of the
largest lakes in the United States, and historically formed the direct link between waters of
the Kissimmee basin and the Everglades (76-01). Now encircled by a flood-control dike,
with regulated inflows and outflows, the lake serves as a water supply for urban and
agricultural areas, as well as supporting habitat for migratory waterfowl and a valuable

fishery (Havens et al. 1996).

75-35 Kissimmee/Okeechobee Lowland Lake Values

Mean pH |Total Alkalinity| Conductivity|Total phosphorus|Total Nitrogen| Chlorophyll_a| Color Secchi
Value | (lab) (mg/l) | (nS/em@25°C) (ng/l) (na/l) (rg/l) (peu) | (m)
n=13 n=13 n=13 n=13 n=13 n=13 n=13 n=13
minimum | 6.9 8.4 76 17 455 2 42 0.5
25th % 7.0 14.7 102 34 847 10 53 0.6
median | 7,3 21.7 118 43 1063 15 91 0.7
75th % 7.8 25.9 126 57 1111 18 116 1.0
maximum | g 5 100.3 443 146 1276 44 _216 1.2 .
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75-36 Southwestern Flatlands

This lowland lake region includes barrier islands, Gulf coastal flatlands and valleys, and
gently sloping coastal plain terraces at higher elevations. The elevations range from sea
level to 150 feet. Much of the pine flatwoods and wet and dry grassland prairies have been
converted to extensive areas of pasture, rangeland, and young citrus groves. Urban areas
are growing rapidly near the coast. Lakes in this region can range from slightly acidic to
alkaline, but almost all are eutrophic and have dark colored water. Some lakes near the
Lake Wales/WinterHaven area appear more similar to the Lake Wales Ridge Transition
(75-34) lakes, that is, with more moderate levels of nutrients and color, such as in South
Crooked, Myrtle, and Lowery lakes in Polk County. The larger number of lakes shown in
the phosphorus, nitrogen, chlorophyll-a, and Secchi columns in the table below are mostly
from small ponds and waterbodies on Sanibel Island and from a small area south of Punta
Gorda sampled in the Lakewatch program.

75-36 Southwestern Flatlands Lake Values

Mean pH |[Total Alkalinity| Conductivity|Total phosphorus|Total Nitrogen| Chlorophyll_a| Color Secchi
Value (lab) (ma/l) (nS/cm@25°C) (ra/l) (rg/l) (ng/l) (pcu) (m)
n=17 n=17 n=17 n=44 n=42 n=39 n=16 n=37

minimum | 5.4 1.8 82 16 618 3 23 0.2
25th % 6.6 4.8 121 54 1245 11 60 -| 0.4
median | 6.7 10.2 167 101 1662 34 91 0.7
75th % 7.3 30.3 201" 219 2182 52 125 1.2
maximum | 8.6 76.0 319 564 3686 190 390 2.8

75-37 Immokalee Rise

This area of slightly elevated land, with elevations of 25-35 feet, includes the Immokalee
R1se Corkscrew Swamp, and Devils Garden physiographic subdistricts of Brooks (1981b;
1982). Pine flatwoods and wet prairies are dominant natural vegetation types. Geologic
formations include Miocene-age Tamiami Formation sands and clays, and Pleistocene-age
calcareous shelly sand of the Caloosahatchie Formation and clastic and shell deposits of the
Fort Thompson Group (Brooks 1981a; Vernon and Puri 1964). Lake Trafford is the largest
lake in the region. It was characterized as an alkaline, hardwater lake of high mineral
content (Canfield 1981). There are few other lakes in the region, and these would tend to
be small, swampy, and seasonal.’

75-37 Immokalee Rise Lake Values

Lake pH |[Total Alkalinity| Conductivity|Total phosphorus|Total Nitrogen| Chlorophyll_a| Color | Secchi
(lab) (mg/l) | (nS/em@25°C) (eg/l) (pg/l) (pg/l) (pev) | (m)
Trafford 8.5 111 225 65 1270 28 48 1.0

76-01 Everglades

This region begins south of Lake Okeechobee to include the Everglades Agricultural.
" Area, the water conservation areas, and the sawgrass and sloughs of the national park.
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The eastern and western boundaries of the region are from Griffith et al. (1995). The flat
plain of saw-grass marshes, tree-islands, and marsh prairies, with cropland in the north,
ranges in elevation from sea level to twenty feet. Peat, muck, and some clay are the main
surficial materials over the limestone. Wide sloughs, marshes, and some small ponds
contain most of the surface waters in this “River of Grass” region. Canals drain much of
the water in some areas. No data for the small ponds were collected for this study.

76-02 Big Cypress _

The Big Cypress is a flat region, 5 to 30 feet in elevation and slightly higher than the
Everglades, covered by pine flatwoods, open scrub cypress, prairie type grasslands, and
extensive marsh and wetlands. Poorly drained soils overlie limestone, calcareous
sandstones, marls, swamp depomt mucks, and algal muds. Lakes are absent from the

region.

76-03 Miami Ridge/Atlantic Coastal Strip

This is a heavily urbanized region, sea level to 25 feet in elevation, with coastal ridges on
the east and flatter terrain to the west that grades into the Everglades. The western side
originally had wet and dry prairie marshes on marl and rockland and sawgrass marshes
(Davis 1967), but much of it now is covered by cropland, pasture, and suburbs. .To the
south, the Miami Ridge extends from near Hollywood south to Homestead and west into
Long Pine Key of Everglades National Park. It is a gently rolling rock ridge of oolitic
limestone that once supported more extensive southern slash pine forests as well as
1slands of tropical hardwood hammocks. The northern part of the region is occupied by the
Green Acres Sand Prairie (Brooks 1981), a plain of pine flatwoods and wet prairie, and
coastal sand ridges with scrub vegetation and sand pine. There are few natural lakes in
the region, but three types of ponded surface waters occur: 1) Pits dug deep into
underlying “rock” containing water that is clear, high pH and alkaline, with moderate
nutrients; 2) Shallow, surficial dug drains that are darker water; and 3) flow-through
lakes (e.g., Lake Osborne) that are colored and nutrient rich. Data for only two lakes were
collected in this region, Osborne in Palm Beach County was sampled by Canﬁeld (1981)
and Lakewatch, and Tigertail in Broward County by Canfield (1981).

76-03 Miami Hidge/Atlantic Cdasta! Strip Mean Lake Values

Lake pPH [Total Alkalinity| Conductivity|Total phosphorus|Total Nitrogen| Chlorophyli_a| Color | Secchi
(lab) (mg/1) (uS/cm@25°C) (po/l) (pa/l) (ng/l) (peu) | (m)
Osbome | 8.2 204 477 138 1168 40 60 1.0
Tigertail | g.9 66 166 14 607 2.5 4 -
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76-04 Southern Coast and Islands ,

This region includes the Ten Thousand Islands and Cape Sable, the islands of Florida
Bay, and the Florida Keys. It is an area of mangrove swamps and coastal marshes, coral
reefs, various coastal strand type vegetation on beach ridge deposits and limestone rock
islands. Although freshwater habitats are limited or non-existent in this region, any
freshwater that does occur for periods of time may have great ecological significance.

Coastal rockland lakes are small in size and number, occurring primarily in the Florida
Keys. With a limestone rock substrate, the waters are alkaline, with high mineral content
and highly variable salinity levels. These rockland lakes provide important habitat for
several kinds of fish, mammals, and birds of the Keys (Florida Natural Areas Inventory
1990). Reduction in the fresh groundwater lens that floats on the more dense saline
groundwater can severely affect these lakes. Chemistry data for these lakes were not
available for this study.

CONCLUSIONS AND RECOMMENDATIONS

The lakes of Florida contain a wide range of variation in their limnological
characteristics. Similar to findings of other regional lake surveys, there is a strong
relationship between the chemical composition of Florida’s lakes and factors such as soils,
physiography, and surficial geology. In addition to the natural variation of lake
characteristics through time and space, a variety of human activities have modified-
surrounding landscapes, with certain modifications affecting some groups of lakes more
than others. The lake region classification for Florida appears to be a useful framework
for generalizing some of these complexities as an aid to lake resource assessment and
management. It is a formalization of some commonly recognized regions in Florida and
has similarities to several other frameworks of the state, but this framework is designed
for the specific purpose of lake classification.

The interest in such a regional framework should be in its usefulness as a general
stratifier, rather than with the potentlal correspondence of any single aquatic component.
Does the framework and the associated data provide a mechanism to better understand
the spatial variations in the characteristics and quality of Florida lakes? Does it help clarify
the general limnological capabilities and potentials of these lakes? We believe this work is
one piece of the foundation needed to achieve such lake management goals.

Modifications of the lake region framework might be warranted, however, as more
information and understanding is gained. Aggregations of several upland regions, for
example, might be useful for certain assessments. Small regions such as the Wimauma
Lakes (75-29) might be excluded, while large regions such as the Eastern Flatlands (75-10)
could be divided. Additional research will be needed to account for the natural variability
within the lake regions. If the selected lakes in a region show a high range of vanab1hty,
additional stratification or classification within the region may be necessary.

Regional maps of the parameters such as phosphorus and alkalinity that appear on the
lake region poster, along with their associated histograms of the distribution of lakes, can
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be useful in assessing issues such as eutrophication and acidification. With the continued
growth of the UF lake database, along with other data sources, more precise maps of
various lake parameters should be developed.

The hypothesis that a regional framework and some type of reference lake condition
can give managers and scientists a better understanding of the spatial variations in the
chemical, physical, and biological components of Florida lakes is intuitive but remains to be
tested. Significant time and effort will be required for the collection and creative analysis
of data to develop biological or chemical criteria and regional water quality standards, and
to more fully understand attainable water conditions. The State of Florida continues to be
a national leader in this effort.

Water cannot be viewed in isolation from its watershed and that is why holistic
perspectives are important. Although watersheds and basins are useful study units for
understanding certain aspects about the quantity and quality of water, it must be
recognized that the spatial distribution of factors that affect water quantity and quality
(such as vegetation, land cover, soils, geology, etc.), does not coincide with topographic
watershed boundaries (Omernik and Griffith 1991). Watershed management or
ecosystem management requires a spatial framework that considers the regional
tolerances and capacities of landscapes. That is why the ecoregion framework and lake
region framework can help in the DEP’s ecosystem management approach.

Improving the quality of aquatic and terrestrial ecosystems in Florida will require the
cooperation and coordination of local, state, and federal interests, both private and public.
It is our hope that these regional frameworks will help improve communication and
assessment within and among different groups and agencies. Although pollution of water
bodies, fragmentation or loss of habitat, and alteration of landscapes have many causes,
regional assessment tools can be valuable to both resource managers and researchers for
stratifying natural variability and addressing the nature of these issues.
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Figure A3. Distribution of lake phosphorus values by region (n=number of lakes sampled).
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Figure A5 . Distribution of lake alkalinity values by region (n=number of lakes sampled).

59



APPENDIX B
SELECTED PARAMETERS FROM LAKE DATABASE

61



€9 ebeyd 'g xipusddy

- € 91 00} 9 9l 00 v'S | 10 02 S8 | €} 8€ OC uosyoer ouwoDoW| €059 suoibed| £t
- 8 61 £€€e S Ll L0 L'S | S¥ t¥ S8 | L¥ 2c oc | uolbulysepm seany| €059 suobey| z v
92 62 L1 €51 € Sl 50 S°S | 02 G€ S8 | OF €€ OE | uoBulysep Bo7 Jeybry| €059 suoibey| 1 v
S'S S - - 1 vl 00 6V | SL cv S8 | ZI L€ OE ¥90-18€| ONOJ Av3IS3WOH| €059 ¥861 S13-vd3| ot
e v S oce 2 8l 00 1'S | 6€ v S8 |22 €€ O€ | uUolBUIYSEM spPIH| €059 suoibed| 6¢
oe 6 €2 L2 56 FA 00 v'Ss | 10 €6 58 |22 ve oc | uobulysepm us| e0s9 suoibey| g ¢
- S W ele € 9l 00 1'S | 81 v S8 |20 €€ 0¢ | uoybuiysem dep| €059 suolbey| L€
0'S 9 8°0 0zz Z Sl o't 0'S | 65 Ov S8 | 80 €€ 0t | uojbuiysep piojung| €059 (1e61) pleyued| 9¢
€9 F 51 EL F gl 60 €9 | 80 2v S8 |0l L2 o€ | uobuiysep leishig| eos9 suoibey| ¢
0L S - - F2 vl A S'9 | Le 2r S8 | v /2 0€ Sgl-eg¢ SSYdWOoO| €059 ve6l S13-vd3| v e
9'g € 80 .8 F zl 00 €S | 09-2¢ S8 |60 vE 0¢ | uobuiysep weeig| £0S9 suoibey| £¢
- L 9'0 or 1 Le 00 S'v | 92 9¢ S8 | L0 g€ 0¢ | uojbuiysep 1eog| €059 © suoibey| z¢€
v'e €2 0'e 0Ll 5 el 00 €'G | /2 € S8 | ¥E SE 0 | uojbuiysep e|gno( %oejg| €059 suotbey| L€
v'e Sl - - 8 91 00 €S | vl Sv S8 | 8¥ LE OE gli-lge _ Movig| €059 ¥861 S13-¥d3| 0¢
0'S ol - - € €e Sl 9'9 | Ov 8 58 | 2¢€ 62 0OF 860-18¢€ (3WvN ON)| €059 ¥e6lL S13-vd3| 62
I Sl 62 v6e el s¢ 1’9 v'9 | ¥S €5 S8 | ¥S 95 OF sew|joH JojdIA| 2059 (1861) pieyuen| 8z
- ol 02 0z vl Sl 81 €S | SP Ilv S8 |2l S¥ oE seuwljoH uns| 2059 {is6l) pleyued| £z
£c g1l 6P ory 8 82 L2 v'9 | ¥L 80 98 [ Sl v¥ OF uolepm Rejumis| zZose suolbey| 92z
- ol L2t 0LS - Sl vl 2’9 | ov €0 98 | 90 G¥ OF uojeM Buuds| zossg 96, Jlewwng| 5z
S0 02 S0l v1S (X 99 1'02 89 | Sl IS ¥8 |2F v OE uepspen ejouiweg| 2059 (18s1) pleyueg| vz
£l LE S’y 0l2 8 0z 00 L'v | ec v¥ S8 | vy Ly ot | uciBuiysepm eled| zos9 suoibeyd| €2
€zC L2 69 ory ol gl 80 'S | 60 65 ¥8 |91 LY OF uosyoe e8se8yd0| 2059 suoibay| z2
- 4 L1 J-1an 61 16l 9'G6 2’8 | 60 0} 58 [ SE oF o€ uosyoer W shuep| 2059 (1es1) pleyueg| 1z
- 6 'S eV [T 9l vl 2’9 | ec LL 98 |09 ov O¢ uojepm sbuy| zos9 suoiBed| 02z
Z'e £¢ Sy 00§ 9l £l 90 8'S | ¥S /0 98 | 8L 9V 0OF uolepm Jediunr| 2059 suoibeH| 61
L2 ol 82 6S¢€ el 61 (7 v'9 | L2 61 98 | vy 65 OF uojfepy (uojjepyjuosyoer| zoso (1861) pleyued| st
Sl - CETY SEv Sl - - - | 65 90 98 | v} 8F OF ST uereH| 20S9 (o6/9)M| Lt
£¢c S L'e co¢e 9 0z 2 ¥'9 | 9r 90 98 |20 £F o€ ue}jepm Jelundeq| 2059 suoibey| 91
6¢ 9 02 002 € 8l L0 €9 | €l €2 S8 | ¥} e 0E uosyoep ssedwo)| 20S9 suoibey| |
Sl GP 52 €LV vl [ 61 0'S | 2v ov S8 |92 ¥¥ ot | uobuysep Aeg sepeyd| z0s9 (1861) pleyued| 1
Sy 3 Gl 001 ¥ 0z 00 2’5 | 95 10 98 |00 6V OF Sew|oH Apissen| 2059 suoibed| €
L} 2 Z'6 €05 [} 62 v's 1°2 | ¥0 € 58 | €€ vv 0€ | uojbuiysepy enig| z0s9 suolbey| Z |
Sl 2l 801 L6¥ 9l 9¢ 1’9 L'9 | Se 80 92 | lE ¥ OE uojep »eg| 2059 suobey| |t
vl 61 v 82 LE9 Sel 2v oel v'L | L2 LL /8 |SS LS O€ BlqWessy euols| 10S9 suoibed| 0}
St St 8vl Ly 04 €€ 96 0'L | 8c 8¢ 98 |S¥ €5 oF BS00[®0 ¥ouey| 1059 suoibey| 6
L1 vl 1’12 0.5 67 1S olz 2’8 | 8L S¥ 98 |6} 95 OF EEEETe) eueowinH| L0S9 suoiBey| 8
01 Sl 5.2 LS9 16 05 002 6L | 6% 6v 98 | 15 1G O | esOHEueg Jeeg| 1059 suoibey| £
61 - 2'S 615 8y - - - | 09 20 08 | 00 Sy 92| Yyoeeg wped yuom| o (se/9)M| 9
02 - 9'¢ 60¢ vl - - - | 8l Ly 58 | S5 Si OF feg fegisem| o (98/9)M| s
o'y - 62 oog vl - - - /€ L7 58 | s2 80 0% feg Keg meipuy 15| 0 (os/9)Mm| ¢
€2 - g 5.2 Zl - - - | Z0 oF s8 | 62 SI OF Aeg feg yuoN| o (96/9)m1| ¢
v'e - owv 8¢t 91 - - - | 05 2t s8 | ¥e S0 o€ Reg fegise3| o (96/9)M1| 2
(1/B67) (1/B7) (1761} (1/bw) b

() (o) | o= kyd | ueBonyy | snioydsoyg | 252OWAUS™ | ey | g | SWO s fyunog e | uojboy Apmig

142098 | 40100 | 1014 {101 %0 Kjjaponpuocg {e1oL epnyjBuo | epnmipe
N W 1 ] r ] H ) 4 El [4] 2 2] v




¥9 sbeg 'g xipueddy

S50 88 Loy £09 LZ1 8¢ 1°'s 29 | vv L2 €8 | ¥ GE OE uosipepy pue|s| ¥ood[ 059 suoibey| 58
- Lt s'e 082 9z 25t 069 0’8 | €2 S¥ €8 | SO 9¢ OF uosisjjer Jozed| vos9 suoibey| p g
- 9 97| 122 ¥ 91l 51 0'9 | LS /2 €8 | IE Z2 oF uosipepy 12yoed| v0s9 suolbey| cg

o'l - v'ee LvS £¢e - - - 9% €1 ¥8 | P2 S€ OF uoe Inn Aned| vosg (96/9)M1| ¢8

9'¢ 8 vl .82 [ 61 91 6'S | v2 Sl ¥8 | S¥ LE OE uoa 1eesieng| ¥059 96, Jewwng| 1 g

S 1S 95 €69 82 v9 ¥l 9'9 | 9¢ 92 €8 | 00 62 OF uosipeyy ansAW| vose suobey| 0@
- Vil £'0¢ 0€9 Zy vS 091 2L | 95¢€l v8 |12 9 og uoe ssauisng Aequow| v059 £6 M| 61

61 se 8'G evy L1 92 0'S 0°9 | 91 85 €8 | 8S €€ O€ uosieyer eeynso0IN| r0S9 suolbey| 8L

£0 LSl L'vel £2E¢ 16 88 €l2 66 | LL LS €8 | 1€ SE OE uosiajjer puod skepy| vos9 suoibey| 21

€S 9 L'l £S€E ol L2 S'E L9 | v ¥L v8 | /S OF Ot uoe Repen| voss 96, Jewuwng| 92

02 el 8’8 L2S vz SP eel 8'9 | OF 61 ¥8 | LF LE OE uoe] uosyoer| 059 suolbey| 52
- oy 89 95 L1 €2 82 B'S | 8F ¥I ¥8 | 10 8BE OE uoe eluowe|| y0S9 suoiBey| ¥ 2
- 8 L'ie €€S 1z Ll (T £'0 | 0Z 6 €8 | 9% 9¢ O¢ uosiejer puod AeH| ¥0s9 suoibey| € 2

8's 9 51 0o0e ol 9z v'e 8'9 | 25 ¥I ¥8 | ¥L L€ OE uoe] IeH| vo0s9 96, lewwng| z 2

£z - £2 vev 9. - - - | o Lo ¥8 | S0 22 o€ uoeT euj| y0s9 (96/9)m| 12

L€ - el 9ce ve - - - | e¥ LI v8 | 9¢ 62 O¢F uoe yleqez)3| vos9 (96/9)M| 012
= 9 02 L2 ] L€ 6'v 6'9 | 12 Pl ¥8 | 8E SE O uoe euelq| ¥059 €6 M1| 69

vl 82 6'¢ c€2y ot Sl 2l L'S [orszes 1L Le oe uosipepy qq09| 059 suoibey| 89

ol 9 s'ie £¥S e oy L0 1'9 | /v 2 €8 | 8% 9E O uosipeyy Kueys| vossa suoibey[ 29

o 0e 22l L1L S2 L2 L9 S'9 | 8y LI ¥8 |2 vE OE uoeq uep| +059 suoibey| 99

vl - €8l vre ' - - - | S22l ¥8 | 90 €€ oE uoe ufjaen| 059 (o6/9)M| 59

8l - ey 66€ 9l - - - [ 80 €l ¥8 | SO SE OB uoe smjoog| ¥059 (96/9)M| v 9
- Sl 9Ll 019 92 LS 002 'L | SL vl ¥8 |20 9¢ o€ uoen] ualey enjg| v059 €6 M1| €9

L0 - vey 811 b2 - - - | S2 Sl ¥8 | 05 ¥2 OE uoeT euojsielg| ¥059 (96/9)M1| 29
- 9l €2 L8V € 61 ¥'0 ¥'S | €5 22 €8 | €2 SE OF uosipepy Jelgl pos9 suolbey| } 9

6'0 - 6'2e oell Ly - - - | S 0L ¥8 | 1O €€ O uoe Juowieg| ¥0s9 (96/9)M1| 09

0l - L'2) gy 62 - - - | eo€l ¥8 | 00 vE OE uoe pesumoly| v0G9o (se/9)M| 68

62 12 £2 Lig St S¥ EA S'9 | /e G2 €8 |6 92 OF uosipepy uosiepuy| ¢059 suolbed| 8§

L0 051 - - 202 861 0’62 S8 | LL L2 v8 | 81 €€ OE L00-£8¢€ (3WvN ON)| ¥os9 ¥961 S13-v¥d3| LG

8'y 3 & ) 1 St T 9'9 | € €€ S8 |61 SE 0 | uojbuilysep ejgnoQg elym| cos9 suoibey| 9¢g

e L 01 zel 2 12 vo L'y | 1L ZL 58 | S2 e€ o¢ unoyjep ued Aexin] | €059 |166L18AoHgpleyuen| sg
- 3 60 09 F T 9| 8'9 | G2 2v S8 |S¢ 2e 0oc | uolBuysepm ueMmelS| €059 suoilbeH| ¢ §

60 ) - - L W 00 L'S | €0 1€ S8 | OF 22 0 520-18¢ AHHIEIDIHVIS| €059 ¥861 S13-vd3| €65
- 2 80 €2 € 02 00 6't | 0S 8L S8 |OF vE OF uosxoep|(ejiy uesjuereshieAls| €059 suoibey| z §

NG g 0'e L22 ¥ 9t 19 L. | e €2 58 | 2L 6€ O€ uos)oep puncy| €059 suoibey| 1 g

s'e ¥ 81" €61 3 91 00 0'S | 2l 2e S8 |8c 0e oc | uolbulysep Jsuod| £059 suolbed| 0§

0§ ot - - g- 8l 00 0'S | SS 6€ S8 | S¢ €€ OE ocl-lge INAVd| €059 v861 S13-Vd3| 6

92 L g8l 051 ¥ 02 00 6'v | L& SE S8 |6V 68 0Ot | uoibulysep suemQ| €059 suoibey| 8¢

e S 3 - S St 00 0'S | or 2y S8 | OL 62 O€F 220-18¢ N3dO| e0s9 ¥861 S13-vd3| L

2's ¥ 2l €91 3 61 00 2’5 | 26 02 68 [Sl Le oE unoyje MmoliN] €059 suoibey[ g¢

Z'e 0 S0 v9 9 61 ) L't | le OF S8 | vZ €2 0E feg leuey| £059 (1861) pleyuen| s¥

v'e 6 mW_. l81 m 61l om.o L'y | OF 81 S8 | ¥¥ OE 0OE unoyjen SIZUSYOW| £0S9 suoibey| v ¢

(1/67) (1767} (1/61) (ybw) I

(w) | (nod) e |lAyd | ueBonyy | snioydsoyyg (9sz@wo/s) Ajuyely | pd SWa Sha Aunog eye | uojbey Apmig

Iyooesg | soj0) -010140 @101 [®0) Ajaponpuon 1m0 epnjjbuo | spnipe :
N W T p] r | H 5] E] E] a 2 =] v




g9 ebey ‘g xipueddy

ve Ll 0T

80 62 0 9¢ €201 Z¢t gct 02y L8 | ¥S SC 28 BIqUN|OD umoueiepm| 9059 suoibed| LZ1
- Sl L'S ove ve 9¢€ ) L'S | eV 81 28 | ZE 0S 62 enyoely \noij| 9059 suolber| 9Z |
- - 09 /28 v9 - - -~ |91 90 €8 | 22 2¢ ot uoyjiweH Jequnl| 2059 (96/9)M1] sz}

60 9¢ 6°L€ €86 6¥ 8y L9 S'9 | /G 9S 28 | IS 22 0E | eeuuemng esuuemns| 9059 suoiBed| vz 1
i [y 1’82 0.8 561 SG1 L o¥ €L | 6€ 22 28 |6F Z¥ B2 enyoe|y eurid| 9059 suoibeyd[ ezt
£l - £6¢ 9821 ve - - - | 2sesze | 12 ¥l 0e| esuuemng 3oooeed| 9059 (96/9)M[ 22}
L0 | 9ve 82 058 ave (X3 [ L'S | 12 21 €8 | 1€ 9¢€ o€ uojjiweH esydjeyeP0| 9059 suolBey| 12}
v - 8's¥ 8.8 CED - - - | L vz 2e | os or 62 enyoely uoolN| 9059 (o6/9lmf 021
S1 61 v £e ors8 8¢ Lel o0ey 9L | Ov 8E 28 | LO LI OB eiquinjoD KiswobBjuop| 9059 _ suolBed[ 61 1
- - - 0S¥ £S¢C - - - 25 9¢ 28 | SI 0Ol o€ Blqunjo) Jeal) s|liN| 9059 (e6/9)M1| 81 L
8¢ 91 L'el o¥s €2 8¢ 08 L9 | 00 72 €8 |22 82-0¢ uosipepy puod W] 9059 suolbey| L1 L
9'0 | eve L'y LE6 962 25 v'e 8'S | 60 0S 28 |9F €I OE | ©euuemng mo| 9059 . suoBed[ ot
CHI zv 9 Ze9 ze CY; 0's ¥'9 | OF 25 ¢8 | SO 6L 08| eeuuemng esinoq| 9059 {1861) pleyued|sit
- SY S'g 559 0z 1L 89 S'9 | 61 vZ 28 | 6V OV 62 enyoe|y poomsbupy| 9059 96, Jewwns[pit
51 v9 9's 165 el 6€ 80 8°'S | S ¥ 2B | ¥E 21 OE BIquin|o) Kiejjer| 9059 suoBen| €1 |
90 | SLI - - 82 g€ vz S'9 | €0 S¥ 28 | ¥S €€ 62 891-28€|  NIJINONIM N3AVH| 9059 ¥861 S13-Vda| Z it
2l - L'9¢ ol 0Ll - - - | o009z 28 | 52 2¥ 62 enyoely sjoowuwreH| 9059 (o8/9)M| F1 L
v'0 Ll S0L 0SZ1 Ll 691 708 €8 | 92 v2 €8 | /S L2 OF uosipely seouel| 9059 suoibey{ 01 |
61 - €9 195 8l - - - | ez zoes | 95 1€ 0OE uojjiwey 1se104| 9059 (96/9)M1| 601
€0 0L S°00€ £80¢ gLt vyl FHT) 26 | 09 /c 28 |62 L} OE elquinjo) ojoseqd| 9059 suoibey| 80 1
[l - 1'et 598 L6 - - - | ivezze | LI 68 62 enyoejy iee)p| 2059 {96/9)m7[ Lot
rAN § cOl v EE 0col vee Lil o'ic 6'9 | 80 B2 ¢8 | L2 Ly 62 enyoely sjjewng| 90s9 nco.&am 901
50 | ee¢ 80 €06 8zt FA) o 8'G |87 S5 28 (G2 LI OE| eeuuemng enig| 9059 suoibed| S0 ¢
- €t e 016 it ze 00 9% | ¥t F+ ©8 | ZE PE OB uojjiwey Noep Jequiy| 9059 suoibey| 0 1
80 9v L'zZot €E6} 9ct Ll €92 2. |1s lces [so0L oE BIqUN|0D 101ebljy| 9059 suoibed| €0t
v'e zl 95 €82 ze 9z v'o S'G | S0 St €8 | ¥E L€ OE uojjiwey suofoly| 9059 suolbey| Zo b
52 g1 - - FA €51 0vL '8 | S0 8228 | S5 61 62 090-€8¢ (3WvN ON)| 9059 ¥861 S13-vd3| 101
g2 - 9'¢ 10¢g 7 - - - |vrezve | 2o 02 0e uoeq puod 1nail| s0S9 (96/9)M1j 001
£5 61 o'e £5€ g Lt FAF 8'S | cl ve ¥8 | 1T €2 0E T uoe eloopy| 5059 |[16611ehoHppieyued| 66
- o 6¢ 52 B i 20 9's | 1l €2 ¥8 [SP 12 oF uoeT 1507| 5059 suoibed| 86
5S¢ oe 0T €€9 S 02 01 6'%v |25 22 v8 |91 |2 OE uoen ueyol| 5059 |1661eAoHgpleyued| L6
- 6 1’2 00€ S ve 00 9V | ¥ v2 ¥8 |20 2 0E uoeT puod Boq| 5059 suolBed| 96
- v 52 L2 S 9l 00 0'S | S¥ £2 ¥8 | 6€ 22 OF uoe] Bog| so0s9 suoibey| S 6
- zh L2 L61 S vl 00 €6 | 52 v2 ¥8 | ¥0 t2 OF uoeT melpuy| 5059 suoibed| v 6
0e - 9/ 06¥ 91 - - - | sze6sce| 8se2oe uosiejer uejoop| #059 {96/9)M1| €6
- L2 991 085S 0§ vl oze 28 | Ol vE ¥8 | €2 92 0E uepspen uinbe)| v0s9 €6 M1| 26
60 - L've 102 65 - - - | es zz v8 | 65 5€ 0€ uepspen eueAeje]| vos9 {o6/9)M1| 16
S0 - €9tz 8002 612 - - - | Zv st v8 | 52 vE o€ uoen lesiewulog| $0S9 (96/9)M1| 06
- ov 5SSl 029 ) ve 1S 09 | ZL £v €8 |2V 9¢ 0OF uosiejjer| esnoyeyows spesug| $059 suoibey| 68
L0 L1 901 €651 162 £cl 0Le 1’6 | 85 0S €8 | 1S €€ 0F uosisjjar uosduig| v0S9 suoibey| 88
G g1l 9'v L8¢€ el €¢ g8'¢c 9 Z€ SF €8 |62 ¥E O uosiejer 1BNIS| ¥0S9 »co_mom L8
60 - CRIY 1501 96 - - - | Zt 91 v8 | se ve oe uoce] puod Ajeys|. ¥059 {96/9)M1| 98
(1/67) (1/61) (1767} (1/6w) }
(W) (nad) e |jAyd | ueBonjpy | snuoydsoyd (oszowoyst) Augeyy Hd swa swa AQunop o) uojbay Apmis
14909S | 40100 | ;10011 [e101 {01 Ayapenpuog {01 epmjbuo | epmpe =1
N W 7 Y r | H H 4 3 a 2 a v




99 ebezd 'g xipueddy
51 2z 97 LSS ol 99 Z20 ¥'G | 80 OL 28 | PE IS 62 plojpeig uoydweH[ €05/ suoibaH| 691
o'l - vl 8.9 ) - - - |6t OF 28 | 2 ¥S 62 piojpeig ouseAed| €052 (96/9)M1] B9
8L | eF [y LE9 11 ¥9 €0 ¥'s | 92 60 28 | 8¢ 95 62 plojpeig Agsoip| €052 suolBeH| 91
VA S5 9z 005 vl F) 8l 29 | Z1 02 28 |90 20 OF uolun lepng| €05/ suoibe{[ 99
L 29 8's €55 v 69 ot 8°S | ¢S 80 28 | 9¥ 9¥ 82 enyoe|y ollv| £0SZ suolbeH| 59}
€0 | Sv¥ 9'Gl Zvol ) 95 00 L'y | €5 ZI 28 |oE Zo o€ uolun 3oaid yms| 2052 suolbeyd| v9 1
e | Ll 9y ozv bl vy 0°0. 0'S | OE ¥2 28 | S0 Z0 OF uolun eunseed| 20S. suoibeyd| £9 4
80 | ozl vl €8¢ 9l ov 00 L'y | €1 92 28 | ZE €F OE 19xeg puod Ueean| Z0SL suolbey| Z9 |
- eve it 0zzl el 0/ 00 Y'v | S¥ 22 28 | 0 vO OE uolun seysiy| 20sZ suoiBey| L9}
- €5 92 LE6 0l 5¢ 00 2S5 |Ssceves Ly I 62 e uidinbuip| 1052 suoibed| 091
S0 [ eLL 6'¢ £6¥ 8¢ 921 £le 8'9 | 61 91 68 |2l 8F 62 JIno O0OIWIM| LOSL (1861) pleyuen| 6§t
Lt [N €1 682 9 9€£95 ele 89 | G 60 98 | ZE 61 O€ uojjem wesep| LOSL (1861} pleyued| 8si
80 | 8v2 00l €86 9l 9¢ 00 2'S |es ey ¢8 |0} g€ 62 Ko7 puod sielep| 10SZ suoibey| 25}
10 125 Lore 0052 ore 0§ 82 29 | 00 ¥¥ 28 | L0 2V 62 [EVEITE) siolepM| L0GL suoibey| 95
S0 v9 9Ll 186 FZ 0§ 69 9°9 | G¢ LV 28 |05 9¢ 62 IETETTS) essesedoRpM| LOSL suoibey| 55
L0 | 902 Y 0l01 0l ve v'0 €S | S0 Z0 €8 |Gl 20 OF elledeje puod puesumo]| L0GZ suoibey| ¥51
61 8P 29 108 9 €2 50 9°S | S5 81 €8 |80 ZI OF uosipepy ejiwuel]| 1052 suoilbeyd| €5}
i - X 22y vl - - - | 6F 85 S8 | 0 9} 0O€ Aeg llemod| 10S5Z (96/9)Mm| 251
o'l - 60 ov¥ 9 - - - |et 9098 | v2 22 oe uoljepm NealD yoeed| 1052 {o6/9)M| bS1
60 802 o'v ¥SS ve BEEY 88l 9’9 | ev pL 98 [20 12 OF uojjep ieisA0| 1054 (1861) pleyuedf0si
60 | 222 62 105 62 gzl g 6% | SI G2 v8 | L2 10 OF BINYBA leno| 1052 (1861) pleyued|6v i
- 82 202 £69 601 611 0've £°0L| OE 81 ¥8 |60 22 0€ uoceT uosuniy| 1052 suoiBey|av i
7’0 | 92t LI 02L Sl ot 00 9'v | LO L2 ¥8 | 0S vE OF uoe] eyeyeluuy| L0SZ o0VO-L| LY}
9'0 | eve S'v9 cevl iy 59 00 6'c | /2 6l €8 | ¥S g2 OF uosipep ePPIN| LOSZ suolBey| oy |
vl £9 0'e 89 S 62 92 2'c | 56 L0 €8 | ¥Z 20 OE nefejeq uoo)| 105/ |ieslieloHqgpleuen| sy
- cF 8’2 €69 6 61 00 €S | oy €F 28 | SZ €€ 62 Ao seuor| L0S. suoibey| ¥ |
v'o [ 621 £6 529 02 1€ 0'0 Sy | €5 02 v8 | 92 ¥e OF uoe] eyiemelH| L0S. oDVO-L[EF L
L0 - 0'S gce oz - - - Ll 02 v8 | €€ ¥2 OF uoeq Assein| 1052 (es/9)m| 2¥ i
- L8 €9 L6¥ Sl ot 00 eV | 1e ez v8 |L¥ IZ OE Uosq punod| 10SZ suoiBed| L ¥ 1
o'l S6 6'€ oSy 9 o€ 00 1'g | 95 €2 v8 |97 90 Ot BlINYEM ue|3| L0SL suoibe| o¥ |
L'e 29 81 8l 8 09 9'22 69 | SL 92 S8 [ 80 91 O€ feg ulod jeeqg| 1054 (1861) pleyued| 61
02 89 9'e 162 vl ) 8Ll €9 | 21 0l 98 [S€ vI o€ unoyen peeg| 10SL {1e61) pienyuen|gel
el Z8 82 v.S el 661 992 0L |8l 92 v8 |8l LS 62 uipjuel 4 Buipuey wop| LosL (1861) pleyuen| Zel
2t [ pel €S 028 LE 8L 00 o'v | 2e ev 28 | Ll Iy 62 1suyoIIn seunsuyd| 10S. suoibey| 9¢€ |
&0 - £'8 149 Sl - - - | 8e 12 v8 | Ol 52 0E uoe’ epeose)| L0SL (96/9)IMT[ SE}
62 - 52 rse S - - - |0z s1L 98| ss 12 oe uojjepm lleqdwed| 1052 (96/9)M1| PEI
z't - o€ 18€ 9 - - - | 2zcoo98 | er LI OB [STE) yeas) dwed| 1052 (96/9)M| €EL
Ix0) 12t S'8 81S gl ve 20 0'S | 62 02 v8 |60 ¥2 OE uoe piojpeig| LosL 20VO-L[ ZE
9’0 | 961 5'6€ coel 1€ L9 00 6'C | SE 61 €8 |8V 22 0F UosIpe ezoog| 10G. suoibey| L€}
{5 S8 Ll L2S Gl o€ S0 v'S | ¥S 8€ €8 | v2 9} OF lojhe | smalpuy| 10S5Z suoibeH| 0E }
¥'0 | 66¥ €2 L9€1 8l 1S I €5 | LI 20 €8 |57 8S 62 eljedeje swepy| [0S/ suoibey| 62 }
- 02 o_..uv LS¢€ Sl 9v i 9'9 | IS ¥S 28 | 2S5 vI OF 88UUBMNS siyM| 2059 suoibey | 82}
(1/67) (1/61) (1/67) (1/6w) I
(w) | (nad) | o cud | usBony | snioydsoyq | 25384/ | Liieny Hd SWa SWa Ayunog oxe | uoibey Apms
149998 | 10190 | 5100 - jmoL Ayaponpuog [e101 epmjbuo | apmpe]
N W 1 M P 1 H 5 4 3 a o) a v




