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I NTRODUCTI ON 

Like all coastal communities throughout Florida, Sarasota County is 

experiencing tremendous growth which stresses its natural resources. 

Estuari ne shore 1 i nes are trans it i ana 1 areas between upland development 

and the economic, recreational and biological resources of each bay and 

estuary. These bay resources are a vital link to the natural and cultural 

health of the community. 

In addition to providing a transitional area and buffer between 

up 1 and areas and the estuary, the shore 1 i ne is the 1 ocat i on of vital 

wetl and habitats. Figure 1 shows cross-sections of typical shoreline 

habitats for Sarasota County. The value of tidal wetlands is well­

documented and services performed by tidal wetlands are summarized by 

Estevez and Mosura (1982) as follows: 

1. Product i on of organi c matter for consumpt i on by detrit i vores 
(filter feeders and bottom feeders) which are in turn fed upon by 
other animals, including valuable fish species; 

2. Refuge, habitat and/or nursery area for sport and commercial 
fishes and invertebrates, whether or not foodstuffs (item 1) are 
also important; 

l. Refuge, habitat and ~ing area for several r~ threatened 
or endangered species; 

4. Production of fuel (wood) and food (honey) for humans; 

5. Acceleration of shoreline accretion by stabilizing sediments 
and retarding erosion; 

6. Buffering -valuable coastal residential, commercial and/or 
agri cultura 1 area"s from storm damage by retardi ng surges; 

7. Bufferi ng suburban and rural areas from urban congest i on by 
providing visual, acoustic, and air pollution buffer; 

8. Retaining flood waters, both tidal and fresh, and assimilating 
nutrients from runoff. Toxic materials can be "scrubbed" from 
runoff by wetlands. 

1 



Upland 
Forest 

ButtomlOod Bl ack & ~~hi te 
~langroves 

Red r'langroves 

==~~~\\~\ ~\I J\!j1 't' ~. ~' ~"t. t;:·'~b~4J~~4illb I t " d __________________ Ow J e 
-----

PLANT ZONATION - LOW ENERGY BAY SHORELINE 

Upland Forest Hi gh r·larsh 
Plants 

Mangrove Cordgrass 
Fringe 

) 

1 5:\((--) 1 yea, flood ma,k 

\ -T~~h/-,~--~---~;9h ~;de­
.-------------- ;;;:,:-r~~-li MrT~ ----------. 

n (( low tide --------------------- ' -----------
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(from Evans et ~, 1978). 
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9. Mangrove and salt marsh are popular landscaping elements 
because they are salt and flooding tolerant and grow where 
conventional landscaping plants cannot. 

10. Scientific and educational value. 

The purpose of thi s study is to document the a lterat i on that has 

occurred to estuarine shorelines throughout Sarasota County, determine 

long-term trends, evaluate the success of current management practices, and 

recommend policies and strategies for managing the shorelines as coastal 

resources in the future. Figure 2 shows the location of the study area. 

Two previous studies (Evans, Brungardt, and Evans, 1978; Kimball and 

Fortune, 1987) documented shorel ine changes in Sarasota County. Evans et 

~ (1978) mapped and classified the shoreline types for all bay shorelines, 

including the passes and tidal creeks to the first bridge, for 1948 and 

1978. Kimball and Fortune (1987) conducted a similar study for Sarasota Bay 

in 1987 using a different classification scheme. Sarasota County personnel, 

under the direction of Belinda Perry, updated the field data for the Evans 

et ~ study during 1986 and 1987, exclusive of Sarasota Bay. 

The objectives of this study were to: 1. Collectively analyze the data 

gathered by Sarasota County personnel, the Kimball and Fortune (1987) study 

and the earlier Evans et ~ study (1978), 2. map the information according 

to the Evans et ~ classification scheme, and 3. quantify the long-term 

trends in shoreline ' change. Laws and ordinances regulating shoreline 

development are also evaluated and assessed for effectiveness, particularly 

during the last ten years when most regulations have been in place. 
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MATERIALS AND METHODS 

Field data for 1986 and 1987 were mapped according to the 

classification scheme presented in Table 1. These field data were collected 

by the Sarasota County Department of Natural Resources (under the 

supervision of Belinda Perry) and by Amy Kimball and Bruce Fortune as 

presented in their 1987 study. These data were 100% field checked by the 

respective parties and spot-checked for accuracy during this study . 

Discrepancies in the Kimball and Fortune study were identified in two 

locations for the Sarasota Bay sect i on . The location of a seawall on City 

Island was extended on the map beyond the known boundaries and a thin strip 

of mangroves along the perimeter canal of Bay Isles (Longboat Key) was 

misidentified as Austral ian pine. Once these errors were verified, the maps 

were changed accordingly and all measurements correspond to these changes. 

Maps similar to those prepared in the Evans et li (1978) study were 

prepared except that the new maps provide some overlap and are prepared by 

bay system (Sarasota Bay, Roberts Bay, Little Sarasota Bay, Lemon Bay and 

combined Dryman-Blackburn-Lyons Bays and Dona/Roberts Bay). Original mylar 

maps are provided at a 1"=660' scale. Data were entered and analyzed using 

LOTUS 123 spreadsheet software. 

Because of certain minor changes in data gathered in 1986-87 and the 

way data were presented in Evans et li (1978), the original 1948 and 1978 

maps were re-measured in order to accurately compare the data to current 

information. Linear measurements for all maps for 1948 , 1978 and 1987 were 

made using an Alvin Inch Counter. Multiple measurements of discrete areas 
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Table 1. Classification scheme for inventorying shoreline types (after 
Evans et ll, 1978). (Note: In some cases, field maps for 1987 
subdivided some of the classifications by plant species.) 

Shoreline Type 

BEACH 

BULKHEADS 

REVETMENT 

MANGROVES 

AUSTRALIAN PINE/ 
BRAZILIAN PEPPER 

OTHER VEGETATION 

Description 

Bay and estuari ne shore 1 i nes characteri zed by 
a low, gentle slope and composed of shell, fine 
sand, or silty sand that is exposed at mean 
high tide. 

Man-made structures forming a solid vertical 
wall along the shoreline. 

Hardened shorel ine composed of rock-rubble or 
large stones stacked together, but not cemented 
together. 

Shore 1 i nes where one or more of the fo 11 owi ng 
plant species dominate: Rhizophora mangle (red 
mangrove), Avicennia germinans (black 
mangrove), Laguncul ari a racemosa (white 
mangrove), and Conocarpus erect a (buttonwood). 

Shorelines dominated by exotic plant species, 
primarily Casuarina eguisitifolia (Australian 
pine) and/or Schinus terebinthifolius 
(Brazilian pepper). 

Shorelines dominated by plant species not 
inc 1 ud ed in the MANGROVE or AUSTRALIAN 
PINE/BRAZILIAN PEPPER clasifications. 
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or whole bay systems were randomly conducted to determine measurement 

error. In all cases, multiple measurements were within 1%. Measurements 

were made for entire shoreline length and for primary and secondary 

shorelines for each shoreline type. Primary shore types were based on the 

most seaward position and all landward types were considered secondary. The 

measurements are presented by bay system, mainland vs. barrier island, and 

for the entire county (with all intra-bay islands included in the barrier 

measurement). 

Figure 2 presents an index map for the estuarine shorelines showing the 

di-stributicm o-f ttre s-tro-r-eline maps and the boundaries of the various bay 

systems for measurement purposes. Bay system boundari es were establ i shed 

at bridges, if possible (i.e. Sarasota/Roberts Bays at Siesta Drive bridge 

and Roberts/little Sarasota Bay at Stickney Point Bridge, etc.). The 

portion of Siesta Key north of the Siesta bridge is included in the Roberts 

Bay measurement. 

The "Other Vegetation" category represents native vegetation other than 

mangroves. Field data for 1987 identifies Spartina spp. and Juncus 

roemerianus separately from other native vegetation. While these are 

identified individually on the maps, data are combined to enable comparison 

to earlier data. Similarly, the 1987 Australian Pine/Brazilian Pepper 

(AP/BP) category was mapped individually as Australian Pine or Brazilian 

Pepper where appropriate but combined for analysis. 

Shoreline areas that were not included in the 1987 revisions were also 

excluded from 1948 and 1978 measurements. The only significant areas 

excluded from this inventory are the Grand Canal System on Siesta Key west 

of the Highway 758 bridge, the Venice Bypass canal, and the estuarine 

7 



portion of the Myakka River. 
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RESULTS 

All results are presented in a spreadsheet as linear measurements and 

percent (Appendix 1) and summarized by miles in Tables 2 and 3. 

Percentages are based on the measured primary shoreline length as follows: 

Primary Shoreline Length = Primary Beach + Primary Bulkhead + 

Primary Revetment + Primary mangrove + Primary Other Vegetation + 

Primary Exotics. 

Because of overl ap between pri mary and secondary cl ass i fi cat ions, the 

sum of shore type total s (i. e. total bu 1 khead, tot a 1 mangrove, etc.) is 

more than 100% and because many shores had 2 or 3 categori es the percent 

sum of all secondary types plus primary types is greater than the percent 

sum of total types. It is necessary to compare total and secondary shore 

types to shoreline length (for calculation of percentages) in order to make 

secondary types comparable and relative to primary types and overall 

shoreline lengths. Otherwise, secondary and total shorelines would only be 

comparable to themselves and of little value in assessing their 

distribution relative to bay wide or county wide inventories. 

Figure 3 presents the total shorel ine length for the individual bay 

systems and the County total for 1948, 1978, and 1986-87. This figure (as 

well as other summary charts) separates bay and county analyses into 

barrier, mainland and total categories. All bay systems showed significant 

increases in shoreline length from 1948 to 1978 with an overall increase of 

more than 60 miles (43%). These changes were divided almost equally between 
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Table 2. Shoreline charqes (i.n miles) 1948, 1978, am 19136- 87. 

0I1I1':R Ausr. PINE/ 
BEAOI BJIKlIFAD REVEIMENr MANGHOVE VffiG ['A'l'I ON nl~. PEPPER 'IUrAL 

FRIM ... SEC. PRI M. SEC. PRIM. SEC ... WfM ... 2 EC ... PRTM. 2!':C, r-HlM. SEC. MTIES 

Sarasota 1948 16.28 0.00 7.43 0.00 n/a n/a 12.17 1.05 0.41 14.93 0.61 3.08 36.90 
Bay 1978 13.25 0.00 32.56 2.12 3.20 0.89 16.07 0.49 0.91 9.85 1.09 3.64 67.09 

1987 8.23 0.00 32.83 2.58 6.75 1.25 15.45 6.95 0.53 3.01 0.79 8.40 64.56 

Roberts 1948 5.14 0.00 1.85 0.00 n/a n/a 20.43 0.71 1.18 3.40 0.09 0.36 28.69 
Bay 1978 4.05 0.00 14.68 0.76 1.61 0.83 17.96 3.70 1.99 2.35 0.33 4.51 40.61. 

1987 3.83 0 . 00 16.00 0.55 2.40 0.91 18.12 5.00 0.70 2.14 0.33 4.40 41.. 38 

Li.ttle 1948 9.89 0.25 0.19 0.00 n/a n/a 13.98 2.45 1. 76 7.26 0.00 O. ]] 25.83 
Sa r asota 1978 5.70 0.08 10.06 1.09 1.55 0.14 11.58 2.99 0.80 2.19 0.24 4.45 29.94 

I--' Bay 1987 4.36 0.00 10.36 0.53 1.36 0.39 13.37 2.09 0.23 1.90 0.26 4.15 29.95 
0 

Dl3rDR* 1948 2.16 0.00 2.40 0.00 n/a n/a 23.33 0.39 2.86 7.19 0.55 0.35 31.. 31 
Bays 1978 3.85 0.00 10.34 0.59 9.46 0.41 1.4.17 3.04 1.13 6.18 0.24 3.86 39.19 

1987 2.1.3 0.00 10.49 0.94 13.33 1.28 16.22 3.30 0.83 3.24 0 . 13 5. 28 43.11 

Lemon 1948 5.04 0.00 0.06 0.00 n/a l1/a 17.30 2.74 1. 43 2.08 0.00 0.00 23.83 
Bay 1.978 8.25 0.00 6.31 0.05 1.86 0.26 14.22 5.41 2.16 14.24 0.08 0.91 32.89 

1987 6.30 0.00 6.55 0.16 2.40 0.29 14.46 5.40 1.94 11..98 0.04 2.29 31..69 

1948 38.50 0.25 11.93 0.00 n/a n/a 87.23 7.34 7.64 34.85 1.25 3.90 146.55 
'JUJ'AL 1978 33.79 0.08 73.95 4.61 17.69 2.53 73.53 15.63 6.99 34.80 1.96 17.38 207.91 

1987 24.76 0.00 76.23 4.75 26.24 4.11 77.63 22.74 4.21 22. 26 1.54 24.61 210.61 

* Dryman, Blackburn, Lyons, Dona and Roberts Bays 



Table 3. Summary data on shoreline changes for Lyons and Dona/Roberts Bays. 

1948 1978 1987 
feet percent feet percent feet percent 

Beach primary 3,960 7 3,630 5 3,234 4 
secondary a a a a 528 1 

Bulkhead primary 9,372 16 37,290 47 35,376 45 
secondary a a 2,112 3 4,026 5 

Revetment primary a a 15,180 19 13,596 17 
secondary a a 132 0 4,224 5 

Mangrove primary 34,782 59 21,054 26 25,608 32 
secondary a a 858 1 3,432 4 

Other primary 8,052 14 1,716 2 1,188 2 
Vegetation secondary 11, 088 19 3,234 4 2,376 3 

AP/BP primary 2,508 4 1,254 2 66 a 
secondary 1,716 3 7,458 9 10,362 13 

TOTAL SHORELINE LENGTH 58,674 80,124 79,068 
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barri er and mainland shore 1 i nes. From 1978 to 1987 there has been a net 

increase of 2.7 miles (1%). Slight decreases occurred in Sarasota and Lemon 

Bays. 

The distribution of primary beach shorelines is presented in Figure 4. 

This shore type accounted for 26% of all county shorelines in 1948 and has 

declined to 12% in the 1987 inventory (13% on barrier island and 11% 

occurring on the mainland). The 1948 inventory shows that Sarasota, Little 

Sarasota and mainland Lemon Bay had 44%, 38% and 34% primary beach, 

respectively. These values account for more than 75% of all primary beach 

and 20% of all 1948 shorelines, indicating higher energy shorelines 

relative to other, mangrove dominated 1948 shorelines throughout the 

county. Secondary beach (shore type) is negligible throughout the entire 

county for all analyses almost by defi nit i on and wi 11 not be cons i dered 

further. The decline in primary beach is significant particularly in light 

of the high 1948 proportion of primary beach. However, some discrepancies 

may be due to sampling differences between the 1978 and the current study. 

Data were collected based on estimated mean high tide although field 

estimates may vary between field personnel due to different interpretations 

or observations of high and low tides. 

Primary bulkhead data are presented in Figure 5 with bulkhead/revetment 

data combined for 1948. As expected, stabilized shorelines represent a 

small proportion in 1948 (generally less than 10%) with the exception of 

mainland Sarasota Bay which was 54% bulkheaded in 1948. Shorelines were 

extensively bulkheaded (and created) between 1948 and 1978. County-wide 

percentages show 35% of all shorelines bulkheaded by 1978 with a 

progress i ve decrease from north to south county areas. 
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From 1978 to 1987, the rate of bu1kheading increased by 1% (net) and 

included several areas of decreased shoreline hardening. Areas of decreased 

shoreline hardening were mainland Sarasota Bay, mainland Little Sarasota 

Bay and both barri er and mainland port ions of B1 ackburn/Dryman/ Lyons/ 

Dona-Roberts Bays. These decreases in primary bu1 kheads represent only 

1200-1700 feet. The percentage decrease in the B1 ackburn/Dryman/Lyons 

Dona-Roberts Bays represents a 500 foot linear increase in bu1kheading with 

a 1 arger increase i n total shore 1 i ne 1 ength. These net changes, wh i1 e 

small, indicate a measurable decrease in the rate of shoreline hardening. 

The distribution of secondary bulkhead shorelines is not available from the 

1948 aeri a 1-photo inventory and vari es 1 itt1 e between the 1978 and 1987 

inventories (4.61 and 4.75 miles, respectively; Table 2). 

The distribution of total reveted (or rip-rap) shorelines for 1978 and 

1987 is presented in Figure 6 (1948 data are included in the bulkhead 

measurements). County-wide, total revetments averaged 10% in 1978 and 14% 

in 1987. Values between 5 and 10% are common for most areas with notable 

exceptions along B1ackburn/Dryman/Lyons/Dona/Roberts Bays (18% barrier and 

33% mainland) and 15% along mainland Sarasota Bay. The Sorrento Shores 

deve 1 opment on South Creek represents about 45% of all revetment in the 

County in 1978 and 30% in 1987. The avera 11 increase in revetment is 

attributed to state and local policies promoting its use (relative to 

vertical bulkheads; see Review and Evaluation of Laws and Ordinances, page 

30) . 

Secondary revetments represent a re 1 at i ve 1 y sma 11 proport i on of a 11 

shore1 ines (1% in 1978; 2% in 1987) but have increased at a faster rate 

than primary revetments (Table 2). 
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The distribution and changes of primary mangrove shorelines are 

approximately the inverse of primary bulkheads (Figures 5-6). In 1948, 60% 

of the primary shorelines were mangroves with 68% occurring on the barriers 

and 44% on mainland shorelines. The only exception to mangrove 

predominance on the barriers is Roberts Bay, where the mangrove forest at 

the mouth of Phillippi Creek is included in the mainland total. 

Sarasota Bay, which had a high percentage of bulkheads in 1948 (>20%) 

had the lowest proportion of mangrove shorelines in 1948 (33%). This was 

due to both the high proportion of hardened shorelines and the high energy 

co-nditions of the bay which created a large proportion of primary beach 

(44%). The overall trend of decreasing mangrove distribution from 1948 to 

1987 (60 to 37%) is partially offset by a 2% increase in primary mangrove 

shorelines from 1978 to 1987 (35-37%). Similar increases occur for 

secondary and total mangrove distribution (Figure 7). It may be 

significant that secondary mangrove shorelines are increasing at a faster 

rate than primary mangrove shorelines (Figure 8a-b; 7-11% vs. 35-37%). 

The Other Vegetation category is composed of marsh grasses (Juncus 

roemerianus and Spartina spp.) and other native vegetation (usually 

secondary species, such as Distichlis spicata, Sesuvium portulacastrum, 

etc.) The 1987 inventory mapped and measured Juncus and Spartina species 

independently. These sub-categories were identified individually on the 

maps but, for measurement purposes, were combined to enable comparison to 

earlier data. In general, the Other Vegetation category occurs landward or 

secondary to other shore 1 i ne types with the except i on of small plots of 

Juncus roemerianus and Spartina alterniflora). 
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Other Vegetation as a primary shoreline type occupied between 0 and 21% 

of 1948 shorelines with an overall total of 5%. These values declined to a 

0-11% range in 1978 with 3% overall distribution and 0-10% range with 2% 

overall in 1987. Other Vegetation occurring as a secondary shoreline type 

is significantly higher with a 1948 range of 3-42% and an overall 

distribution of 24% (Figure 9). In 1978, the values declined to a 3-51% 

range wi th 17% overall d i stri but i on and 1-45% range and 11% overall in 

1987. 

The Australian Pine/Brazilian Pepper (AP/BP) shorelines were mapped and 

measured as AP or BP and/or undifferentiated AP/BP. Linear measurements are 

summed for comparative purposes as in the Other Vegetation category . Also 

similar to the Other Vegetation category is the predominance of AP/BP 

shorelines as a secondary shore type, i.e. landward of a primary beach or 

mangrove fringe. 

Primary AP/BP ranged from 0-4% with 1% overall distribution in 1948 and 

distributions remained at 1% for the 1978 and 1987 inventories with 

measured length increasing proportionally .with total shoreline length. 

Secondary distributions were much larger and increased with time (0-12%, 3% 

overall in 1948; 0-19%, 8% overall in 1978 and 2-17%, 12% overall in 1987; 

Figure 10). 

The percentage distribution of Primary AP/BP is somewhat misleading 

relative to actual occurrence . While overall percentage distribution 

rem a i ned at 1% for each inventory, measured distances vari ed from 6,660 

feet in 1948 to 10,362 feet in 1978 and then declined to 8118 feet in 1987. 

Length/% measurements of secondary AP/BP are more consistent: 20,592 
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feet/3%; 91,740 feet/8% and 129,954 feet/12% for 1948,1978 and 1987, 

respectively. 

The overall distribution of AP/BP has increased significantly from 1948 

to 1987. This category occurs primarily as a secondary shore type. Its 

location and increased abundance mirror the decline in the secondary Other 

Vegetation category. Analysis of the inventory maps do not indicate site 

specific replacement of Other Vegetation and AP/BP vegetation types. Field 

and map observations indicate that AP/BP tends to grow rapidly on filled or 

altered sites and the increase in AP /BP shore 1 i nes probably refl ects the 

general increase in disturbed sites. 

Figure 11 presents the summary data for each year and shorel ine type 

(total) relative to barrier vs. mainland location. Data show that mainland 

shores have cons i stently more hardened structures, more Other Vegetation 

shorelines, and initially more beach, while barrier shorelines have 

consistently more mangrove shorelines. These results are indicative of 

natural variation in shoreline distributions with high energy beaches and 

mi xed shore 1 i ne vegetation along mainland shores and the domi nance of 

mangrove vegetation on back-barrier and intra-bay island shorelines. 

In summary, the rapid increase in shoreline length and hardened 

shorelines from 1948 to 1978 was slowed between 1978 to 1987. Likewise, the 

drastic decrease in mangrove shorelines was reversed with a 2% net increase 

from 1978 to 1987 .. Beach and Other Vegetation shorel ines had continuous 

declines from 1948 to 1978 to 1987 while Australian Pine/Brazilian Pepper 

shorelines showed a continuous increase in distribution. 
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DISCUSSION 

The shoreline inventories analyzed in this report represent linear 

estimates of six shore type categories. These categories, including 

pri mary and secondary shore 1 i nes, quant i fy the estuari ne i ntert i da 1 zones 

of Sarasota County. Although the intertidal zone is almost by definition 

an areal parameter, the fringing nature of Sarasota County shorelines lends 

itself to linear measurement. Extensive areas of intertidal habitat within 

the County's bays are limited to discrete areas such as relict flood tidal 

deltas or overwash areas in backbarrier locations (i.e South Lido, Bird 

Keys, etc.) a-nd tire mouths (Jf tidal creeks (i.e. Phillippi, North Creek, 

etc.). While linear measurements are probably reliable estimates of the 

narrow fringing bay shorelines, it should be kept in mind that intertidal 

area and areal distribution of shore types are the parameters modeled by 

linear measurement. 

The primary use of the estuarine shorel ines in Sarasota County is 

residential development. This development is clearly not dependent upon 

waterfront 1 ocat ion. However, the demand for waterfront homes ites is due 

largely to the aesthetic appeal of waterfront location and vistas which do 

depend on proximity to the estuari ne systems. The value of natural 

shorel i nes for habi tat, storm buffers and hydrol ogi c continuity is not 

affected by development except where shoreline vegetation is removed, 

slopes are altered or hydrologic barriers are erected. 

A number of regulations and ordinances (Table 4) have been adopted in 

order to prevent those deleterious alterations and the results of the 

precedi ng sections i ndi cate that management has been effective. However, 

current regul atory approaches to shore 1 i ne management regard the pos i t ion 
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Table 4. :)Yimary state rules and local ordinances governing estuarine 
shoreline alteration. 

t<egulationj 
liovernlng Agency 

t(egulated Shoreline 
Alteration Actiyity 

Chpt. 1"1-4. GO, E'AC* dredging/ filling 
FlJ~t(** prlor to 19~4 
adopted: b / ( t.l 

Chpt. r/-12, !.'·AC* 
i.!1)~h** 
adopted.: lL j~4 

Chpt. 17-2."7, FAC* 
FDER** 
adopted:5 j 85 

Ordinance 72-04 
Sarasota County 

dredglng/f illing 

mangrove triIIlTling 

dredging/f illing 

" Intent" or 
Regular,ion 

irnplerrenrs Henderson 
Wetland Protection Act of 
18~4 with intent to preserve 
and protect "Florida 's 
remaining wetlands to the 
greatest extent practicable .. .. 

"To protect mangroves & their 
vi tal role in the econorrw and 
ecology of the state ..... 

"To regulate & control water­
ways & their alteration in the 
interest of public rights ... & 
preserve the natural beauty of 
the waterways ..... 

Urdinance 81-3u 
Sarasota County 

addresses several policies on shoreline activities as 
part ot Aroxsee, the County ' s comprehensive land use 
plan 

Urdinance 8:5-44 mangrove trimming/ 
tree rerroval 

* FAC - Florida Administrative Code 

requires tree rerroval permit 
& states that "mangrove trees 
are ot: special ecological 
value . . . .. 

** FlJ~R - Florida Departrrent of Environrrental Regulation 
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of the shore 1; ne and 1 ocat i on of the i ntert i da 1 zone as stat i c features. 

Analysis of tide gauge data over the past 100 years has indicated a 

fluctuating rise in sea level with distinct 5-7 year cycles (Figure 12a; 

Hicks et sl, 1983; Gornitz and lebedeff, 1987). 

Predictions of future sea level rise vary considerably (Figure 12b) but 

there is a consensus of opinion that sea level will continue to rise and 

that rise will occur at an increasing rate (Hoffman, 1983; Revelle, 1983; 

Barth and Titus, 1984). The most recent estimates by the u.s. 

Environmental Protection Agency (1987) indicate that eustatic sea level 

will be:n inches (80 cm) higher than present by the year 2100. Earlier 

estimates of eustatic sea level rise indicated a rise between 20-136 inches 

depending upon various assumptions, i . e. carbon dioxide production, cloud 

cover, polar ice melt i ng, etc (Hoffman, 1983) . Sea 1 eve 1 is proj ected to 

increase 5-6 inches above the present level in the next 40 years (which 

approximates the period of the inventories in this study). Historic sea 

1 eve 1 ri se i nd i cates that sea 1 eve 1 was 1- 2 inches lower than present in 

1948. 

In the absence of equal sedimentary accumulation, a 5-6 inch rise in 

sea level will drown almost all of the intertidal vegetation within the 

County's bays. Current regulatory procedures do not address a dynamic 

intertidal zone and the net effect of current pol icies is to harden the 

shoreline at the mean high water (mhw) line and effectively isolate the 

intertidal and supratidal zones. Geologic and historic analyses of coastal 

envi ronments i nd i cate that wetl ands are capable of progress i ve 1 andward 

migration in response to sea level rise (Hine et sl, in press; Delaune et 
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~, 1987; Evans et ~, 1985). Shoreline hardening obviously precludes such 

migration and results in in-place drowning of wetland habitat. 

A primary objective of the Evans et ~ (1978) shoreline inventory was 

to assess the potential for habitat restoration. One recommendation of 

that study suggested that the drainage networks into the bays, bayous and 

creeks be analyzed in regard to stormwater management and habitat creation. 

In light of an increasing sea level, these areas are the future intertidal 

zones which suggests the need for integrated stormwater and wetland 

management. 
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REVIEW AND EVALUATION OF LAWS AND ORDINANCES 

GOVERNING ESTUARINE SHORELINE ALTERATION 

A variety of federal, state and local laws are now in place which 

prohibit or greatly curtail the shoreline alteration and resultant 

degradation which occurred prior to the 1978 shoreline inventory. Although 

most of the 1 aws were enacted around the time of that inventory, the 

regulatory process (particularly rule-making, policy formation and 

development of procedures to carry out enacted laws) is on-going and 

con-ti-nuous. Howeve-r, the snCJreline data for 1948, 1978 -and 1987 provide 

discrete measures of change and a yard-stick by which to evaluate the 

effectiveness of the "intent" of the laws (Table 4). 

Physical alterations to shorelines which are regulated include 

regrading, revegetation, rock revetments, and bulkheads. County permitting 

regulations and policy separate bulkheads into seawalls and retaining walls 

based on their location relative to mean sea level (Folit, in press). 

Mangrove removal and/or trimming is also regulated and mayor may not 

significantly alter the shoreline. The shoreline survey data provide good 

i nformat i on on the changes over time for rock revetments, revegetation, 

seawalls, mangrove removal and for dredging and/or filling activities. 

Some information is provided on retaining walls where bulkheads are noted 

as secondary shore 1 i ne. The effect i veness of 1 aws governi ng mangrove 

trimming and regrading shorelines cannot be evaluated. However, 

regulations governing mangrove trimming have only recently been enacted 

(Chapter 17-27, Florida Administrative Code, adopted in 1985) and trimming 
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mangroves according to these regulations should not change the shoreline 

type. 

Of particular significance, the County now regulates upland coastal 

projects by requiring permits for activities in upland coastal areas within 

20 feet landward of the mean high water line or from the most landward 

extent of swamp or overflow lands of any bay, bayou, tidal creek, stream, 

canal, lake or river. These include temporary activities during the 

construct i on process which may promote erosi on or sediment inadvertently 

washing into tidal waters or wetlands, the building of permanent structures 

(such as patios, decks, .swimming pools, etc.) and shoreline stabilization 

structures, such as revetments and retaining walls (Fol it, in press). In 

place since 1972, the regulations require permits and, thereby, provide 

guidance on construction activities and placement of structures but do not 

necessarily prohibit them. 

Dredge and/or fill activities require federal, state and local permits 

and, in most cases, any proposal involving new dredging is no longer 

permitted (Fo 1 it, in press). Apoxsee, Sarasota County' s Local Government 

Comprehensive Plan (adopted in 1981), specifically recommends that filling 

and new dredgi ng be prohi bited in bays, bayous , canal s, t ida 1 creeks, 

streams, passes, or swamp and overflow lands. Although maintenance 

dredging is permissible in some cases, by definition it is not applicable 

to shorel ine cases." . 

State and federal dredge and fill regulations are covered by a joint 

permit process which is often lengthy, requiring mitigation and by statute 

recognizes that Florida's wetlands (and intertidal zones) are a "major 
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component of the essential characteristics that make this state an 

attractive place to live." 

Chapter 17-12, Florida Administrative Code, further mandates the 

following policies regarding state dredge and fill activities: 

1." ... To establish reasonable regulatory programs which 
provi de for the preservat i on and protection of Flori da' s 
remaining wetlands to the greatest extent practicable, consistent 
with private property rights and the balancing of other state 
vital interests;" 

2." ... To consider the extent to which particular 
disturbances of wetlands are related to uses or projects which 
must be located within or in close proximity to the wetland and 
aquat i c envi ronment in order to perform thei r bas i c functions, 
and the extent to which particular disturbances of wetlands 
benefit essential economic development." 

Increases in shoreline length can primarily be attributed to dredging 

and/or filling since the location of estuarine shorelines does not 

significantly change under natural conditions during short time periods. 

The estuari ne shore 1 i nes of Sarasota County increased by 1.4 mi 1 es from 

1978 to 1987 indicating some shoreline modification due to dredging. The 

major areas of extensive shoreline modification occurred where small canals 

were created or enlarged in Blackburn, Dryman, Lyons, and Dona-Roberts Bays 

(Table 2). However, this is relatively insignificant since it is only a 1% 

change in overall shore 1 i ne 1 ength as compared to a 43% increase (62.8 

miles) from 1948 to 1978. 

A county permit is requ i red for shore 1 i ne a lterat ions that regrade 

and/or revegetate the shoreline, or repair, replace or build a new 

shoreline structure (i.e. rock revetment, retaining wallar seawall). 

The following general guidelines apply (Folit, in press); 
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"-Genera 11 y, the ideal shore 1 i ne, from a coastal zone 
management standpoint, is one which is gently sloping and 
vegetated with native wetland and aquatic plants. This provides 
habitat for marine life, minimizes shoreline erosion, maintains 
water quality, and recycles nutrients within the water body. 
Thus, vegetat i ng the shore 1 i ne with nat i ve aquat i c and wetland 
plants and, if necessary, regrading to a gentle slope is highly 
recommended as a means of shoreline protection." 

"-' Hardeni ng' the shore 1 i ne with coastal structures is 
generally not encouraged, because such structures not only reduce 
productive shoreline areas, but may also offer only minimal 
property protection. However, if you believe you need a coastal 
structure to protect you property, it is permi ss i b 1 e in certain 
locations. Generally, rock revetments (also called riprap) are 
preferable to retaining walls, which are preferable to seawalls." 

"-A Proposed shore 1 i ne structure where either or both of tbe 
adjacent shore-lines are not hardened, must be set back four to 
eight feet from mean high water (MHW), and weiland vegetation 
must be planted seaward of the structure." 

"- Fill must not erode or otherwise be placed seaward of mean 
high water (MHW). In construction of a coastal structure, filter 
cloth must be placed between the soil and the structure to 
prevent erosion of the underlying soil." 

"-Because shoreline structures generally remove valuable shore 
habitat, mitigating action such as revegetation is often required 
as a stipulation for obtaining a permit. Revegetation is 
mandatory if plants are destroyed during construction of a 
coasta 1 structure. Exi st i ng mangroves or other 1 ittora 1 zone 
plants must not be destroyed." 

"-Contact the Coastal Zone Division regarding any activity 
within 20 feet of mean high water or swamp and overflow lands to 
confirm whether permits are required." 

For seawalls, the repair, replacement or new construction is currently 

permitted only on man-made canals occupied wholly or in part by seawalls 
, . 

and a county "minor" ' work permit is required (County Ordinance 72-84). 

Under this ordinance, no new seawalls or replacement of eXisting seawalls 

are permissible along bays, bayous, tidal creeks and rivers. However, 

mi nor work permi ts can be obtained to replace a seawall wi th a rock 

revetment or a retaining wall/revetment combination. 
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State agency permits are required for revetments, retaining walls and 

seawalls (except where seawalls are repaired or replaced within the 

boundaries of an existing seawall). 

County policy and regulations clearly delineate the difference between 

seawalls and retaining walls, with the former prohibited in most locations. 

The shoreline survey provides data on bulkheads without distinguishing the 

difference. However, by definitions a retaining wall must occur above the 

mean high water 1 ine and thus would occur only as a secondary shorel ine 

type. (Either a beach or other shoreline type would have to be in front.) 

B-ecatJse se-awalls are- ve-rtical structures occurring below the mean high 

water line, they severely limit the intertidal zone and their use has been 

curtailed since the 1978 study (Figure 5). Shoreline data indicate a slight 

increase in both primary and secondary bul kheads but the changes are too 

small to reveal any differences resulting from County policy regarding 

seawalls vs. retaining walls. 

However, while county policy and regulations may discourage the use of 

revetments and revetment/retaining wall combinations, their use is still 

permitted. Data show that this has been a relatively common practice with 

an overall countywide increase of more than nine miles (4%) of revetments. 

Revetments allow for some i ntert ida 1 area and mangroves often col oni ze 

these areas. However, revetments are commonly designed for 3:1 slopes 

limiting the areal extent of the possible intertidal zone. 

Currently, there is a lack of consistency regarding the definition of 

the mean high water line during the permitting process. Due to sea level 

rise, the mean high water line has changed over time (and will continue to 

do so). Permit applicants use a variety of methods to determine mean high 
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water line and, while each is a valid measurement, the results from 

differing methodologies can vary significantly. Some may use the 1929 

benchmarks for determi ni ng mean sea 1 eve 1 (ms 1) wh il e others use 

determi nat ions based on modern surveys. A county-sponsored resurvey and 

official benchmarks based on current data could clarify this problem. 

Current planning and permitting practices do not consider the effects 

of long-term sea level rise on shoreline protection and whether protection 

measures will maintain an intertidal zone in the future (Figure 12). T 0 

date, no regulations or policies directly address the significance of all 

; nre rttda 1 areas but d-o so implicitly by trying to maintain wetland 

habitats which are intertidal. While it is the habitats which are important 

for the functioning of the estuary, it may be the barren intertidal and 

transitional areas that will replace important habitats naturally in the 
, 

context of future sea level rise. The county's practice of regulating 

activities within a 20 foot buffer strip of the shorel ine is a start 

towards maintaining the long-term integrity of the intertidal zone. 
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SUMMARY AND RECOMMENDATIONS 

Analysis of shoreline data for 1986-87 shows a marked drop in the rate 

of shoreline alterations from a previous shoreline study conducted in 1978 

(Evans et sl, 1978). This indicates that laws and ordinances enacted in the 

last 10-15 years have effectively preserved important estuarine habitat by 

limiting shoreline alteration. 

However, four factors may limit the effectiveness of current regulatory 

practices. The first factor, the virtuaT absence of active restoration 

programs, limits the role of estuarine habitats in maintaining the overall 

hea lth of the bay systems. Without marked improvements by provi ding new 

estuarine nabitat, degradation resulting from historical shoreline 

modifications will continue although the rate of degradation has been 

curtailed. 

The second factor 1 imit i ng the effectiveness of current regul atory 

pract ices is the rapi d rate of shore 1 i ne development above the mean high 

water 1 i ne. The cant i nued increase in hardened secondary shore 1 i nes is of 

particular significance, especially where shoreline slope has been 

increased above the mean high water 1 ine or where native vegetation has 

been removed. Upland development can also alter the hydrologic regime of an 

area by changing runoff conditions. The effectiveness of the shoreline for 

buffering storms may also be reduced. 

The third factor limiting regulatory efforts is the difficulty with 

identifying and controlling cumulative impacts from shoreline alterations. 

There is a need to evaluate each small "backyard" alteration in the context 
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of the overall estuary and its watershed. Individually, each alteration 

may have a limited impact on the estuary but the cumulative impacts from a 

number of small alterations can have a tremendous impact over time. Methods 

for identifying and controlling cumulative impacts are difficult to develop 

and implement because a holistic view and understanding of the entire 

system and its processes is required . However, it can be accomplished with 

an on-going planning and management program. 

The fourth factor, historical and projected sea level changes, must be 

addressed. Current regulatory approaches to . shoreline management regard the 

position of the shoreline and location of the intertidal zone as static 

features. The most recent projections for sea level rise indicate that 

eustatic sea level will be 5-6 inches higher than present by the year 2048 

(U;S. Environmental Protection Agency, 1987). With the current level of 

upland development, little room will be available for retreating natural 

shorelines. The result may be in-place "drowning" and long-term loss of 

important intertidal habitat over the life expectancy of current projects. 

The following recommendations address these concerns and are based on 

shoreline information gathered as part of this study: 

Recolll1lendat ion 1: Begi n an active program to restore native wetland 

habitats. 

In the past ten years, it has been a policy to protect and conserve all 

native habitats. Since a large portion of native shoreline habitats has 

been reduced or altered to some degree, it is recommended that restoration 

of native shoreline habitats begin. This could be accomplished by: 

- - Imp 1 ement i ng ashore 1 i ne impact fee as part of the County permit 

procedures to help fund a wetland management and restoration program. 
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--Integrating stormwater management and wetland management/restoration 

programs. 

--Establishing specific goals for restoration; i.e. 300 acres by the 

year 2000. 

--Encouraging the adoption of a gill net license fee for county 

restoration projects and encouraging the adoption of a statewide saltwater 

fishing license. 

RecollJllendation 

intertidal areas 

tntertidal areas. 

2: Adopt pol ides prohibiting any 

and requiring that mitigation result 

decreases in 

in increased 

RecollJllendation 3: Incorporate historic and predicted sea level rise 

infonnation and projected shoreline changes into planning and regulatory 

procedures. 

Under current policy, long-term wetland habitat loss is predicted due 

to sea level rise and current practices for revetments, retaining walls and 

upland filling of land. Reducing the negative effects of sea level rise and 

predicting resultant changes can be accomplished by: 

--Developing a research/monitoring program to evaluate and modify sea 

level rise studies and to evaluate the ability of fringe habitats to 

aggrade upward in response to sea level rise. 

--Focusing restoration efforts on fresh to brackish water systems along 

the upland margins and drainage systems. 

--Basing all permit decisions on a consistent, clearly defined mean 

high or mean higher high water line. Establish consistency via a county­

sponsored resurvey of official benchmarks. 
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APfBP Total 
total Shoreline 
feet percent Feet Miles 

19470 1 c:., 132.!98 25. 04 bart' er •• H , 

0 01. 62:,j34 11.86 ;lIalf1 and Sarasota Bay 1948 
19470 trW 1~' . ~~., 36 . "iO tc:a • 7"'+, tj.~~ 

----
"T7 L 
~...J,U 27. 118,404 22 .43 barrier 

0 (", 33,066 6.26 main land Roberts Bay 1948 "I. 
2376 ..... , 151,470 28 .69 total ~;. 

-----
0 07. 88,902 16.84 bat't'let' 

594 1'1 ~7,~~~ 8. 99 mainland L. Sat'asota Bay 1948 .;. 
594 O'l. 1.:;6,':';:)b ..,e 4 "! total .i-,J.L.I...J 

------- ------
1848 2% 96,:60 18.25 barrier 
2904 47. 68~ 970 13. 06 mainland B.D.L.D .R. Bays 1948 
47 C:? ? " 165,330 31 . 31 total ...;;. 

-------------
0 0% 61. 182 11.59 barrier 
0 Or. 64~614 12. 24 main lana Lemon Eay 1948 
0 01. 125,796 'T~ 0, total _W.U·.J 

')~ ' Q' 
.. .:.0 , " ~"J 

-Wh. 497,046 94 1.:1 barrl-er 
3498 1% 276;738 52.41 mainland TOTAL 1948 

';710'; 
k. 1 , L 47. 773,784 146 . ~ total 

24948 97. 265.980 50.38 barrier 
0 ,v, 78;738 14.91 mainland Sarasota Bay 1978 n. 

24948 7"' 344,718 65.29 total I. 

, . 
20526 147. 141.570 26 .81 bat'rier . -
5016 77. 72;864 13. 80 maInland Roberts Bay 1978 

25542 127. 214;434 40.61 total 

17952 207- 89.826 17.01 bar'rier 
6798 ten 68;244 12.93 mainland I Sar"lasata Bay 1978 L.. . 

24750 16i: 158, 070 29.94 total 
- ----- ----- -----

13794 1 ~" ~f. 106.062 20.09 bat't"i2t" 
7854 8'/ 100;848 19.10 mainland B.D.L.D.H. Bays 1978 

21648 107. 206, 910 39.19 total 

2310 37. 73.260 13.88 barrier J 

2904 31. 100;386 19. 01 mainland Leman Bay 1978 
5214 ," 173;646 ," co total oJ!. .J~ . l,j ' 

79'530 127. 676.698 128.16 bal'riet' 
?"C:-'; c .. 4?1 · .. ,prl 79.75 mainiand TOTAL 1978 -.. ...; / ... .;1. -_ ... ,\ •. .., ..... 

102102 91. 1,097,778 ''1'7 '<1 L-..' , . ' . total 
-------

------ - - ------
47124 18% 262.680 49.75 bat't'ier 

1914 ,.,1/ 77,814 14.74 mainland Sarasota Bay 1987 ,i.. 1. 

49038 14f. <4{l 4G4 64.49 total "'oJ ....... , r 

21186 15% 142',230 26.94 bat"rier 
3762 5'/ 76,230 14. 44 iuainland Roberts Bay 1987 I. 

24948 11% 218,460 41.38 total 

15708 18% 88,506 16.76 barrier 
7590 11i: 69.630 13. 19 mainland L. Sat'asota Bay 1987 

?"T?QQ 15i. lc;~ · '<1... 29.95 total 4.V_ , ..... wlj.l~ 

-------- ------ - ----------
13266 P'! 107.250 20 .31 bar-trier 
15246 137. 120;384 22. 80 malnland B.D.L.D.R. Bays 1987 
28512 137. 227,634 43. 11 total 

6336 9" ,. 73.524 13. 93 barT ier 
: 940 61. 93, 786 17 " main land Leman Bay 1987 1; .. 0 

f '·" · .. ., ' 7"1 i67,310 31.S9 tot"l ';'';:':'' 1 0 ". - - ----- - - - - -- -------.----- --
103620 P:;~I 674,190 1:7. 69 oat" t" et" 
34452 S'! 437; ;344 82 . '13 ma:.n and TOTAL 1987 
138~)72 1"'/ i-I . 1,112~ O34 21 0. 01 tcta 
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