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INTRODUCTION

‘ This conference was organized as an effort to bring together
those persons in Florida who had an interest in coastal vegetation
and were working with the problem of its restoration in Florida.

Since no stich conference had been held before we felt it would
be helpful to invite several noted researchers from other states to
discuss their research with us. We were indeed fortunate to have as
our keynote speakers Dr. Edgar W. Garbisch, Jr., of Environmental
Concern Inc., St. Michaels, Maryland, and Dr. W. W. Woodhouse, Jr.,
from the North Carlolina State University at Raleigh., We would like to
take this opportunity to thank them for coming to Florida assist us
in our efforts.

We are also grateful to the Florida Audubon Society for sponsoring
this meeting and to Ms. Susan Bird of the Tampa Audubon Society for
her help in organizing the meeting.

Another conference is planned for May, 1975, and those wishing to
be added to our mailing list to receive notice of the time and place

of the meeting should contact one of the co-chairmen.

o

Robin Lewis

Jim Thomas
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CONFERENCE ON RESTORATION OF COASTAL VEGETATION'IN FLORIDA

AGENDA

Introduction -

Edgar W. Garbisch, Jr.s Environmental Concern Inc., St. Michaels, Maryland
"Salt Marsh Creation on Dredge Material and Natural Shores"

W. W. Woodhouse, Jr., North Carolina State University at Raleigh
"Stabilizing Coastal Dunes"

Jim Thomas, Green Earth Landscaping Co., and Otto BPundy, Horticultural
Systems, Inc.
“Replanting Sea Oats in Florida"

W. W. Woodhouse, Jr., North Carolina State University at Raleigh
"pPropagation of Spartina alterniflora for Stabilization and
Salt Marsh Development"

Clifford Willis and Jedfrey Carlton, Florida Department of Natural Resources
"Florida Department of Natural Resources Efforts in Coastal
Vegetation Restoration and Marine Habitat Construction®

Thomas Savage, Florida Department of Natural Resources
"Survey and Management of Florida's Coastal Vegetation”

Preston Howard, Michael Baker, Jr., Inc.
"The Use of Vegetation in the Design of Regulations Pertaining
to Coastal Development of the Big Cypress Critical Area"

Iunch

Joseph Bell and Dave Klassen, Milo Smith and Associates
"Dunedin Bay Shoreline Stabilization and Beautification”

Anitra Thorhaug, Gary . Beardsley, and Raymond Hixon, University of Miami
"Large Scale Transplanting of Thalassia"

Reginald G. Rodgers, Environmental Protection Agency, Gulf Breeze
"Seagrass Revegetation in Escambia Bay, Florida"

Cherie Down, Broward County Health Department
"Aerial Photographic Methods of Studying Submerged Vegetation,
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Howard Teas, University of Miami
"Mangrove Planting in South Florida"

Break
James Haeger, Florida Entomology Laboratory

"Sixteen Years of Growing Mangroves and Transplanting Other
Desireable Plants of the Coastal Sand Bunes"
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Salt Marsh Creation on Dredge Material and Natural Shores

Edgar W. Garbisch, Jr.

Biotic technigues for shore stabilization include fresh, brackish, and
saltwater marsh establishment either on existing shores or on f£fill material
deposited and graded to appropriate elevations alongshore. This talk presents

a synopsis of such techniques currently under exploration.

Objegtives of the various projects underway include the identification of
methods fqr and limitations to vegetation establishment of thirteen species

of emergent marsh plants within the tidal zone on various natural and arti-
ficial substrates in areas subject to different wave stress, water salinities,
and tidal amplitudes. The effects of vegetative establishment on substrate

. stabilization and sediment accretion are being ex%mined at each project site.
Estuarine invertebrate recovery and successionsal characteristics in vegetated

and unvegetated artificial tidal flats are being determined.

Salient conclusions derived from this research are: (1) substrate characteristics
do not appear to limit vegetatiwe establishment; (2) periodic fertilization may
be essential for vegetative establishment on some substrates and in areas

subject to high degrees of physical stress; (3) mammal and waterfowl utilization
of virgin artificial marsh areas for feeding may be extensive for specific

plant species and may lead to the permanent removal of plants not flowering

the first season; (4) artificial intertidal areas appear to achieve benthic
invertebrate populations comparable to those inAundisturbed control areas

within one year; (5) physical stress appears to limit both the age of plant

material incorporated and the elevations at which vegetation artificially



incorporated can become established within the tidal zone; (6) vegetative

establishment has been most successful with S. alterniflora, S. patens, S.

cynosuroides, D. spicata, P. communis, P. virgatum, and A. breviligulata
seedlings in salt and brackish water areas and with S. americanus and S.

alterniflora seedlings in fresh water areas.




STABILIZING COASTAI. DUNES

W. W. Woodhouse, Jr.

Dunes are natural features of sandy seashores outside the Tropics,
functioning as flexible barriers to storm tides and waves, and as sand
reservoirs nourishing the beach during storm attack. They are not effec~-
tive against permanent erosion and beach recession. Where lacking, their
abseﬁce can usuaily be attributed to man's activities or to recent beach
recession.

Dunes may be built mechanically or by trapping blowing sand (sand
fences and vegetation). The latter is preferable where sufficient blow-
ing sand is available and time permits. Accumulation rates of 2-5 ydsB/
front ft/yr for fence-vegetation comwbinations are not uncommon, and the'
dune is stabilized as it grows. ’

Foredune plants must have special adaptations which limit the number
available. From our research the past 15 years in North Carolina, plus
observations along much of the Atlantic and Gulf coasts we find perennial
grasses to be the primary stabilizers; At present there are only four of
these available in the Southeast-~sea oats and running beachgrass or

bitter panicum (Panicum amarum) from the Virginia Capes to Mexico; American

beachgrass from South Carolina to New England; saltmeadow cordgrass on low
moist sites throughout. There are many others of value but these form the

front line.

Panicum amarum is '"new," having been largely grazed out years ago,

and being slow to reinvade. It is the most palatable to cattle of the
dune grasses and apparently reproduces but rarely by seeds. It is easy

to propagate vegetatively, a rapid stabilizer, and is becoming available



)

commercially. There is a profusion of types and evaluation of these
is heeded. ’

Dune grasses normally have to be transplanted into beach and fore-
dune areas,.by hand or with tractor-drawn transplanters. Mixed species
plantings are more dependable than single species, less wulnerable to
disease and insect.epidgmics. A mixed planting 30-~50 feet wide, hills
spaced 1.5-2.0 feet, on centers, will usually trap all sand moving
across it by midsummer of the first growing season. Wide spacings are
not effective, initially, andvare a frequent cause of failure.

Preferred planting season is December through March. Most dune
species respond to fertilizer, largely N and P; particularly in the
absence of fresh sand. |

Dunes are very susceptible tq damage from foot and vehicular

traffic. 1In public use areas, provision should be made to limit such

effects as well as allowance for periodic repairs.



ABSTRACT

"PLANTING OF SEA OATS"

JIM THOMAS
KiNe HELIE PLANNING GRrROUP, INC.
P.O, Box 115

ORLANDO, FLORIDA
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THE MASSIVE DESTRUCTION OF DUNE SYSTEMS ALONG THE ENTIRE
SOUTHEASTERN COAST BY WIND AND WATER EROSION, OVERUSE BY MAN AND
CONSTRUCTION, HAS BROUG‘HT ABOUT THE NEED FOR RESEARCH IN THE BEST ME'I"HOD
FOR REPLACING AND STABILIZING THESE DUNES, THE PROTECTIVE FUNCTION OF THE
DUNE TO UPl;AND DEVELOPMENT HAS NOW BEEN WELL ESTABLISHED AS HAS THE
NEED FOR STABILIZING THE LOOSE SANDS COMPOSING THE DUNES FROM WIND
EROSION, OF THE VARIOUS METHODS ATTEMPTED, STABILIZATION BY USING
VEGETATION APPEARS TO BE AMONG THE MOST PROMISING, CONSIDERABLE RESEARQH
HAS BEEN CONDUCTED ALONG THESE LINES, SOME OF WHICH IS SUMMARIZED HERE ALONG
WITH PERSONAL EXPERIENCE IN ESTABLISHING A PRACTICAL AND ECONOMICAL METHOD
FOR USE OF NATIVE DUNE PLANTS ON PRIMARY DUNES, NATURAL OR MAN—MADE, F‘;JR

. 4 |
THE PURPQSE OF STABILIZING AGAINST WIND EROSION.

ANY PLANT ABLE TO LIVE ON THE SEAWARD SIDE OF THE PRIMARY DUNE
MUST BE ABI._E TO WITHSTAND SEVERE ENVIRONMENTAL CONDITIONS: HIGH SOIL
TEMPERATURES, SEMI-ARID SOILS, SOME SALINE BUILD—UP IN SOILS, LOW NUTRIENT
LEVELS, SHIFTING SANDS, HIGH WINDS, AND CONSIDERABLE SALT SPRAY, OF THESE
CONDITIONS, THE SALT SPRAY FRO_M THE OCEAN 1S PROBABLY ONE OF THE MAJOR
CONTROLLING FACTORS IN DETERMINING WHICH PLANTS CAN SURVIVE ON THE FRONT OF
THE DUNES. A NUMBER OF PLANTS HAVE ADAPTED TO THESE SEVERE CONDITIONS AND
ARE ABLE TO THRIVE IN NUMBERS SUFFICIENT -TO STABILIZE THE SHIFTING DUNES, BY
HOLDING THE SANDS WITH FIBROUS ROOT SYSTEMS AND BY CATCHING AND HOLDING
BLOWING SANDS, THEREBY CAUSING THE DUNES TO "GROW.,"

THE MOST COMMON AND EFFECTIVE DUNE PLANT ALONG THE FLORIDA COAST

1S THE SEA OATS (UNIOLA_PANICULATA_L..), DOMINANT ON THE PRIMARY DUNES




THROUGHOUT MOST OF ITS RANGE, FROM SOUTHERN VIRGINIA ALONG THE ATLANTIC
ANDVGULF COASTS TO MEX*CO. THIS PLANT IS ABLE TO SURVIVE EXTREMES OF
WIND-BLOWN SALT, EVAPORATION AND BURIAL BY SHIFTING SANDS. ITS LEAVES,
BECAUéE OF THEIR SHAPE AND HEAVY LAYERS OF WAX-LIKE CUTIN, MAKE THE PLANT
RESISTANT TO SALT DAMAGE,

EARLIER EXPERIMENTS, CONDUCTED PRIMARILY AL(;NG THE ATLANTIC

cOoAST OF NORTH CAROLINA AND VIRGINIA, ATTEMPTED TO SHOW PRACTICAL WAYS

OF USING DUNE PLANTS SUCH AS EUROPEAN BEACHGRASS (AMMOPHILA ARENARIA),

AMERICAN BEACHGRASS (AMMOPHILA BREVILIGULATA), SALTMEADOW CORDGRASS

. (SPARTINA_ PATENS), BITTER PANIcUM (PANICUM AMARUM), AND SEA OATS (UNIOLA

PANICULATA). OF THESE, ONLY THE BITTER PANICUM AND SEA OATS SEEM SUIT-
ABLE FOR USE ALONG THE FLORIDA COAST.
. )

A STUDY OF THE DOMINANT VEGETATION ON THE DUNES OF THE FLORIDA
COAST SHOWS THAT SEA OATS DOMINATE THE DUNE VEGETATION. SMALLER PLANTS
SUGH AS' HYDROCOTYLE SPEGCIES MAY BE FOUND WITH SEVERAL OTHER SMALL HERBS
SOMETIMES INTERSPERSED AMONG THE SEA OATS. ALMOST ALL STABILIZING AND
SAND TRAPPING, HOWEVER, ARE ACCOMPLISHED BY THE SEA OATS.

IN REVIEWING AVAILABLE RESEARCH AND WORKING WITH OTHERS INTERESTED
IN DUNE RESTORATION, TECHNIQUES FOR ESTABLISHING COLONIES OF SrEA OATS ON
NEW OR DAMAGED DUNES HAVE BEEN ATTEMPTED AT SEVERAL POINTS ALONG THE
SOUTHEASTERN COAST AND THE COAST OF TEXAS.

OF THE MANY APPROACHES TRIED, THE MOST SUCCESSFUL AND PRACTICAL

SEEMS TO BE THAT DEVELOPED PRIMARILY 3Y MR. OTTO BUNDY AND OTHER



REPRESENTATIVES OF GULF STATES PAPER CORPORATION, TUSCALOOSA, ALABAMA,
THIS TECHNIQUE ESSENTIALLY INVOLVES THE USE OF A WOVEN PAPER FABRIC
PINNED TO OPEN SAND BY USE OF WIRE STAPLES AND ANCHORED BY SAND AROUND
THE PERIPHERY WITH SEA OAT SEEDLINGS PLANTED IN HOLES THROUGH THE FABRIC,
THE FABRIC, HELD IN PLACE UNTIL IT DETERIORATES, SOLVES THE P.ROBL.EM OF
WIND EROSION AND SAND MOVEMENT .BEFORE THE SEEDLINGS }EiECOME ‘ESTABLlSHED.

THE GREATEST PROBLEM STILL SHOWN BY THIS TECHNIQUE IS AVAILABILITY
OF PLANTS. MOST ATTEMPT AT MASS PRODUCTION OF NURSERY STOCK HAVE NOT
BEEN VERY PRODUCTIVE BECAUSE OF THE MANY VARIABLES REGULATING VIABILITY
AND GERMINATION, ATTEMPTS AT SEEDING ALONG DUNE LINES HAVE BEEN LARGELY
UNSUCCESSFUL., RECENT STUDIES BY MR, BUNDY AND OTHERS HAVE SHOWN THAT SEA
OATS CAN AND ARE BEING PRODUCED IN NURSERIES, THOUGH ARE STILL NOT ALWAYS
AVAILABLE EXCEPT FOR MATERIAL THAT IS CONTRACT GROWN. THE MAJOR PRODUCER
OF THESE PLANTS AT THE PRESENT TIME 1S HORTICULTURAL SYSTEMS, INC.,
BRADENTON, FLORIDA.

RESEARCH ALSO SHOWS GENERALLY THAT MOST DUNE PLANTS RESPOND READILY
TO FERTILIZER PROGRAMS, WITH SEA OATS RESPONDING PRIMARILY TO N AND P. THE
FERTILIZER PROGRAMS DEVELOPED FOR PLANTED SEA OATS SHOULD INCLUDE
PELLETIZED FORMS OF FERT!LIZER AND, BECAUSE THESE PLANTS ARE WARM WEATHER
GRASSES, SHOULD INCLUDE HEAVIEST APPLICATIONS LATE IN SPRING AND THROUGHOUT
THE SUMMER. OPTIMUM PLANTING TIME FOR NEW SEEDLINGS IS APPARENTLY DECEMBER
THROUGH MARCH. IDEAL PLANTING DEPTHS FOR SEEDLINGS SEEMS TO BE 5 TO 8
INCHES DEEP,

IN AREAS SUBJECT TO CONTINUAL HIGH WINDS, THE USE OF A STABILIZING
FABRIC BECOMES EXTREMELY IMPORTANT. BECAUSE THE WINDS ARE GENERALL.Y LANDWARD

FROM THE SEA, THE FABRIC AND PLANTINGS SHOULD BE PARALLEL TO THE BEACH.

8
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A TECHNIQUE THAT HAS ALSO BEEN SHOWN TO BE SUCCESSFUL 1S THE USE OF SNOW

FENCING IN HIGH-WIND AREAS TO TRAP AND HOLD SAND WHILE SEA OATS BECOME

ESTABLISHED BEHIND THESE FENCES.

SUCGCESS IN ESTABLISHING COLONIES OF SEA OATS SUFFICIENT TO

STABILIZE DUNES OF SOME SIZE HAS BEEN RECORDED IN SEVERAL AREAS, ONE OF

THE MOST SUCCESSFUL AT PADRE ISLAND, TEXAS. CURRENT PROJECTS IN FLORIDA

8y MR, BUNDY AND OTHERS INCLUDE SUCCESSFUL PLOTS AT AMELIA [SLAND,

HUTCHINSON ISLAND (OCEAN VILUAGE PROJECT, ST. LUCIE COUNTY), FORT WALTON

BEACH AND Mi1AMI1,

.0}
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PROPAGATION OF SPARTINA ALTERNIFLORA

FOR STABILIZATION AND SALT MARSH DEVELOPMENT

W. W. Woodhouse, Jr.

This study was initiated in 1969 and involved development of
techniques for the propagation of smooth cordgrass on'dredge spoil and
eroding shorelines.‘ Both seeding and transplanting methods have been
successful. Transplants are more vigorous than seedlings and are better
ablg to survive on exposed sites and lower elevations. Plants can be
dug from natural stands or nursery areas may be established on freshly
deposited sandy material in the intertidal zone by seeding or trans-
planting and utilized the following growing season. Plants produced in
this manner provide a source of easy to obtain, vigorous stock. Trans-
planting is usually done with singie stems spacé& 3 ft apart. April and
May are the best months for tramsplanting in North Carolina, but it can
be done year round. Plants may also be produced from seed under green-
house cénditions. D

Seeding is an economical and effective method of estéblishing this
grass. It is less tolerant of rigorous conditions that. transplants
and is usually effective only in about the upper half of the tide range.
Seed are collected at maturity and stored in sea water at 2-3° C. Seed-
ing is done in April or early May in North Carolina by incorporating
50~100 viable seed/m2 to a depth of 1-3 cm. Seedlings grow rapidly, and
under favorable conditions usually produce a better first-year cover than
transplants.

Development of transplanted or seeded areas is rapid. After two

growing seasons little or no difference exists in appearance and primary



productivity between these and long-established natural marshes. The
time required for a new marsh to achieve a fully functional biological
role is unknown.

The productivity of some natural stands of salt marsh has been
found to be limited by the supply of N or of N and P. Nitrogen and
P fertiliéers enhanced the growth of transplants and'seedlings of S.

alterniflora on sandy sites. These findings suggest that salt marshes

may be important in the recycling of nutrients that may otherwise occur

as pollutants in the estuary.

{ i P 12



"FLORIDA DEPARTMENT OF NATURAL RESOURCES EFFORTS IN COASTAL
VEGETATION RESTORATION AND MARINE HABITAT CONSTRUCTION"

Clifford Willis Jedfrey Carlton

Director Marine Biologist

Division of Marine Resources Florida Department of Natural Resources
Florida Department of Natural Resources Marine Research Laboratory

Larson Building 100 - 8th Avenue, S.E.

Tallahassee, Florida 32304 St. Petersburg, Florida 33701

The Department of Natural Resources has completed or has
in progress several projects relating to ;e—establishment of coastal plant
communities and construction of marine habitats. Currently underway is
the compilation of a guide to restoration of marine habitats, including salt
marsh, mangrove, and seagrasses, as well as artificial reef construction -
and creation of new oyster beds and their maintenance. This publication
'éhould give interested officials and laymen a guide to previously published
studies on habitat restoration, and a list of sources of supplies which
could be utilized in these projects.

Recently Savage (1972) published on experiments designed to
assess the feasibility of utilizing mangroves as natural shoreline stabilizers.

His results indicated the blackAmangrove, Avicennia germinans, might be put

to use foe shoreline stabilization due to its cold hardiness, adaptability

to damaged substrates (ie., fills, causeways), and to early production of
pneumatophores. Also discussed were rooting techniques for seedlings,
transplanting oy young naturally occurring seedlings, and pruning of adult
specimens. Biologists at the Marine Laboratory are extending Savage's work,
experimentally transgplanting 150 specimens of Florida mangroves, these between
1.0 and 1.5 meters in height. Fifty plants of each mangrove species found

in Florida have been utilized, results indicating a 987 success ratio.

13



C. Willis and J. Carlton (Cont'd) Page 2

Seagrass transplant experiments have been carried out by Bureau
biologiste in various sites around Tampa and Boca Ciega Bays. Past seagrass
transplant experiments have placed much emphasis on devices used for
anchoring the plants to the substrate. However, the main concern should be
on the substrate into which the seagrasses are to be transplanted. Thalassia

needs an anaerobic enviromment, whereas Halodule ( = Diplanthera ) requires

an aerobic substrate; Szfingodium can tﬁrive in either a reduced or oxidized
sediment. If the substrate is unfavorable for specific seagrasses, the
initial substrate has to be transplanted with the seagrass clumps. Clumps
should be utilized, placed close together, thus roots and rhizomes will exist
in a suitable enviromment from the start and will be able to gradually
stabilize surrounding areas. Tramsplants should be taken from nearby grass
5eds or from nursery stock obtained from seed.

During 1973, staff members of the Marine Léboratory conducted a floristic
survey of coastal vascular plants at seventeen Bites'around Florida. Sites
ranged from Fort Clinch State Park (Fernandina Beach) to the Gulf Islands
National Seashore -~ Fort Pickens (Pensacola Beach). Mangrove, salt marsh
and dune community structures wefe investigated. Data Indicates a varied
community structure exists in the state, with low indices of similarity
values reported for trams-state stations.

An initial transplanting of smooth cord grass, Spartina

alterniflora, was also attempted by state biologists during summer of 1973.

Plants experienced an almost complete die-back in the winter, but seem to

be producing vigorous new shoots from the rhizomes which survived.

14



SURVEY AND MANAGEMENT OF FLORIDA'S COASTAL VEGETATION'

- Thomas Savage

No Abstract Submitted
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'THE USE OF VEGETATION IN THE DESIGN OF REGULATIONS PERTAINING
TO COASTAL DEVELOPMENT OF THE BIG CYPRESS CRITICAL AREA

-by-
PRESTON O. HOWARD --formerly--
Project Planner Land Planner
Michael Baker, Jr., Inc. Division of State Planning
Tampa, Florida Tallahassee, Florida
Abstract

As a result of the passage of the "Big Cypress Conser-
vation Act of 1973," the Florida Division of State Planning
was directed to recommend definitive boundaries and land de- -
velopment regulations for approximately 1300 square miles of
southwest Florida. The intent of the legislature seemed clear
in that specific resources of state or regional concern re-
quiring protection were identified as, "...the Federal Big
Cypress National Fresh Water Reserve, Florida, together with
such contiguous land and water areas as are ecologically
linked with the Everglades National Park, certain of the
estaurine fisheries of south Florida, or the fresh water
aquifer of south Florida."

Vital to the protection of the estaurine fisheries of this
portion of Florida were the maintenance of both the natural
‘coastal vegetative cover and the seasonal hydro-period. Like
so many dominos in a row, Man's canalization and other alter-
ation of surface water flows as an early adjunct of settle-
ment caused a substantial decrease in the natural, coastal
bio-mass which, together with the altered surface water regime,
caused a noticeable loss in resident marine life, including
several species of commercial fish and shellfish that are
dependent upon these areas as juvenile nurseries.

In attempting to address this problem, while still per-
mitting reasonable use of privately owned land, the Florida
Division of State Planning developed regulations which addres-
sed such diverse topics as: 1) Site alteration and mainten-
ance of natural vegetation, 2) Construction of new drainage
facilities, and 3) Building of new homesites and other struc-
tures. Through regulations such as these, and others more di-:
rectly pertinant to inland portions of the Big Cypress Area,
the Division of State Planning was able to provide what the
Governor and Cabinet felt was reasonable protection sufficient
to safeguard the above-mentioned resources while still pro-
viding for reasonable use of privately-owned land.

This presentation will briefly discuss certain aspects
of these regulations as they relate either to the maintenance
of existing or to restoration of adversely impacted coastal
veégetation.

16



Dunedin Bay Shoreline Stabilization and Beautification

Joseph Bell and Dave Klassen

No Abstract Submitted_. :
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LARGE SCALE TRANSPLANTATION OF THALASSIA IN SOUTH FLORIDA
IN PRESS IN CONFERENCE ON RESTORATION OF COASTAIL VEGETATION IN FLORIDA
by
Thorhaug, A., G. Beardsley and R. Hixon
Department of Microbiology and

‘Department of Biology and Living Resources

University of Miami
Miami, Florida

The history of transplanting totally submerged grasses has been far.less
successful than reforestation of tidal marshes. Specifically, the marine

grass'Thalassia testudinum Konig has been transplanted by sprig on a small

scale by several investigators in Florida; these include Phillips, 1960; Strawn,
1961; Jones, 1968; Kelly, Fuss, and Hall 1971. The most detailed description of
tranéplantation is by Kelly, Fuss, and Hall who utilize locations of planting,
various anchoring techniques, ané various combinations of hormones. Their
,'mortality reported in one area was more than 80% during the first six months,
Due to the fact that Thalassia grows chiefly from an apical meristem of the
rhizomes we feel that planting by sprig is time consuming and will have limited
value. Only rarely does a plant without the apical meristem produce a new short
shoot and thus grow laterally. The alternative is planting by seed which was

untested until our attempt.

Fruit were collected manually by divers employing SCUBA gear. They were
dehisced by mechanical shock of fresh water and immediately cleaned and
separated from fruit pod. The seedlings were rapidly tramsported to the area of
planting under aeration and running seawater. Various concentrations and soak
time of NAA (Napthalene Acetic Acid) were applied. Seedlings'were kept agitated
in seawater until planted. Two 150 meter transects were laid out on either side

of a 9 hectare area previously denuded of Thalassia and macro-algae by thermal
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effluents, but now permanently closed to aﬁy effluents. This was at Turkey
Point, Biscayne Bay, Florida. These transects ran through 3 major zones of -

regrowth: Halodule. wrightii, green siphonaceous. algae, and bare peat;

Planting included anchoring a portion of the plant with plastie anchors
and planting another portion without any anchors. Planting also was done
via SCUBA gear. Frequeﬁcy of planting was at 0.5, 0.25 and 0.1 meters in a

pattern repeated every 50 meters.

Growth of blade and root were vigorous. Approximately 15,000 seedlings were
planted in the field. Mean growth of blade after 8 months was 16.5 cm +4.5.
Approximately 807 of the plants germinated and remained in position. Of the
207% escaping from position approximately 10%Z were found in the immediate area
of transplanting. Blade turnover began to occur after three weeks and new
‘blades appeared every 14 to 21 days. Rhizomes were present in 89% of the
plants after 8 months. 507% of these had second short shoots. 18% had 4
short shoots. The mean number of roots per seed was 8.6%f2.6. All plants

developed roots.

We wish to acknowledge the support of Sea Grant (NOAA) and Atomic Energy

Commission.
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. SEAGRASS REVEGETATION IN ESCAMBIA BAY, FLORIDA
Reginald G. Rogers

EPA, Escambia Bay Recovery Study
Sabine Island, Gulf Breeze, Florida

Thére is no question that seagrass beds increase diversity in a
bay system and that removal of beds will affect the overall well being of
an estuary. Historically, submerged Vegetation once existed in much of
the nearshore éortion of Escambia Bay. while no documentation exists of
épecies and their distribution, long-~time residents have related where beds
existed and their areal extent. This information gives no idea of the‘species
" present at that time, but for‘purposes of revegetation these same areas should

‘be used rather than areas that historically have never had vegetation.
 Attempts are being made to locate aerial photographs taken in the past. Today
we can find only one small bed of grass in the bay.

The main objective of this study ié to re-introduce seagrasses into
Escambia Bay. Although past species are not recorded, there are at present
certain species in adjacent bays which most likely were also present in
Escambia Bay.

We plan to transplant four species from adjacent waters into Escambia

Bay. Location and species to be transplanted are as follows:

Vallisneria americana from Blackwater Bay
Ruppia maritima _ from East Bay

\ Haiodule wrightid from East Bay
Thalassia testudinum from Santa Rosa Sound
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Figure 1 shows the relationship of the bays in.the Pensacola Bay
\

System. Transplants will be made into eight locations in Escambia Bay.
At each location 5 plantings will be made at depths of 1 to 3 feet.on
6 inch depth intervals. Tour replica plants per each depth interval is
planned, therefore, 20 plants of a given species will be utilized at each
location. This effort is considered minimal and with increased manpower
the'locations and plantings will increa;e. Plantings may be attempted by
Vtying sprigs to metal anchor rods, however, we hope to develop a method of
obtaining plugs and putting them into individual degradeable bags.

Physical and chemical parameters have been determined on sediments
at 258 stations, extensive sampling of benthic fauna has been done at
60 stations, and water quality determined throughout the system. Heavy

metals were analyzed at 57 stations in the system. This data will aid

in evaluating the results of revegetation.
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ADJUNCT STUDY
¢

The main objective of the Environmental Protection Agency,
Escambia Bay Recovery Study (EBRS) is to look at ways to accelerate
recovery of. the bay. Automatically, it is assumed natural recovery
is progressing after industrial, agricultural and domestic wastes are
reduced in>the bay. The addition of artificial seaweed is designed as
a teﬁporary measure to increase diversity and enhénce sport fishing until
a full bay recovery has developed.

Plans are to place the artificial seawéed mats in three locations,
each with different salinity regimes. A mat consists of a perforated
plastic sheet or of course mesh fabric to which is attached buoyant plastics
fronds (Figure 2). The fronds will measure 3 inches wide and 3 feet high.
The inventor of this scheme states that wider fromnds, conseqﬁently increased
cover, attract 1a¥ger fish. Mats will be placed in water depths ranging from
5~ 9 feet. At each of the three locations, a 45 inch By 32 foot mat will
be used as well as a cluster of eight 45 x 48 inch mats. A comparison will
be made of the strip and cluster configuration for attraction of fish and

invertebrates.
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Aerial Photographic Methods of Studying Submerged Vegetation, a One Area Study

Cherie Down

No Abstact Submitted.
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MANGROVE PLANTING IN SOUTH FLORIDA

by Howard Teas, University of Miami

The planting of mangroves is known from the literature,
In 1917, Bowman mentioned the planting of red mangroves among
ballast stoﬁes along the causeways for the "Overseas Railway"
as an aid in holding soil (1). Watson, in 1928, referred to
mangrove planting as a silvicultural practice (2). In 1940,
Davis referred to having pianted seve?al thousand red mangrove
seedlings at Long Key in the Dry Tortugas (3).

We have hand planted mangroves, in several cases.all three

Florida species (Rhizophora mangle, Laguncularia racemosa and

Avicennia germinans), in a variety of locations in South Florida.

Thése include sites on the North Fork of the St, Lucie River,
Elliott Key, North and South Biscayne Bay, Everglades National
Park and Port Charlotte, Experimental plantings in the Miami area
tested the effects of substrate, fertilizer and ten light levels,
We have also transplanted several hundred small (4-8' high) mature
plants of all three species for nutrient cycling, herbicide sensi-
tivity and other experiments., In other experiments, we have also
transplanted black and white mangroves up to 17 feet tall and 5
inch trunk diameter, Success has varied with method and location,
Red mangroves are expecially susceptible to wave energy in exposed
sites,

Aerial plantings of Rhizophora were carried out at Sandy Key

(and in defoliated areas in the Saigon River Basin in South Viet-

nam), It was demonstrated that mangrove propagules can be planted
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H., J. Teas (con't.)

at remote sites from a helicopter. The use of slow release ferti-

lizer improved growth in Vietnam experiments,

(L) Bdwman, H, H. M. The ecology and physiology of the red
mangrove., Proc, Amer. Philos. Soc, §6: 589-672
(1917).

(2) Watson, J, C. Mangrove forest of the Malay peninsula,

Malayan Forest Records, No. 6, 1-275 (1928).

(3) Davis, J. H. The ecology and geclogical role of mangroves
in Florida, Carnegie Inst. Wash. Publ, 32: 305-412

(1940).
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SIXTEEN YEARS OF GROWING MANGROVES AND TRANSPLANTING OTHER DESIRABLE PLANTS

OF THE COASTAL SAND DUNES OF FLORIDA'S LOWER ATLANTIC EAST COAST.
James S. Haegerl and William L. Bidlingmayerl

In 1968 plantings of natural seedlings of black mangrove, Avicennia

germinans and white mangroves, Laguncularia racemosa were planted at the

edge of newly éonstructed marl and sand dikes on the upper salt marsh east
of the Flprida Medical Entomology Laboratory. Others volunteered along
ditches, reservoirs and canals where the seed floated to the banks at high
tide. None of these were subject to wave action, therefore they had a
good chance to become established.

The slides we are showing today of Avicennia depicts the size that
can be attained in 16 years, 8-10" in diameter are average at tree base.
At ten years of age the major branch (4%" in diameter) of one tree was cut
;nd the rings counted, surpfisingly enough there were 22-24 rings, showing
that 2 annual rings per year were formed.

-Both black and white mangroves can be grown on beaches or £ills away
from the water line and almost no pneumatophores will show above the soil.
During the past two years we grew black mangrove from seed. Some of these
were grown in 6" pots and planted in our salt marsh at FMEL and others
were further grown in 18" cylinders and were planted as shown in this
slide, during April 1974, on the Beach.dunes in association with Uniola
and Coccolobis. Red mangrove can also be found growing inland away from
salt water if quantities of muck and other organic mulching is naturally
present, or compost could be provided if planted. Sea grasses and sea
weed provide all the nutrients needéd, under shoreline conditions.

Nitrogen is the limiting factor to good growth of all the mangroves under
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natural or artificial conditions. Black and red mangroves (only 2'-4'

tall) growing on calcarious tidal flats on the Florida Keys are between

75-100 years old (or more) presumably because of low detritus, nitrogen

and high saline content and the latter is probably not as important as

shown by the scrub red mangroves growing many miles. inland in Everglades

National Park in fresh calcarious soil with low nitrogen.

Plants That lHold Beach Dunes and Drifting Sand in Florida.

Grasses$

Herbes ox

Trees:

Vines:

Paspalum vaginatum*, Spartina patens, Sporobolus wvirginicus,

Uniola paniculata and Paspalum distichum

low shrubs: Iva imbricata*, Scaevola plumierxi, Tournefortia

graphalodes, Agave sisalana, Chrysobalanus icaco (var.} icaco,

Licania michauxii, Serenoa repens#*, Sesuvium portulacastrum and

Yucca aloifolia#

Coccoloba uvifera*, Conocarpus erecta* and black mangrove, -

Avicennia germinans#¥

Helianthus debilis*, Ipomea pes~-caprae and Canavalia maritima,

Ernodea littoralis var., litteralis

Back Dune Vegetation that Tolerates Salt Spray

Shrubs:

Treess

Randia aculeata*, Myrsine guianensis*, Croton punctatus,

B umeclia tenax*, Eugenia dicrana*, Lycium carolinianum#*

Quercus virginiana*, Plsonia discolor#*, Bumelia tenax¥®, Persea

borbonia var. humilis, Bursera simaruba®, Conocarpus erecta#

and Sable palnmetto¥®,

’

In conclusion, I might stress that there are other salt tolerant

plants besides these on the east and south east coast of Fjorida, but

these are the major ones besides the mangroves,
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Seeds and Seas

Violet Stewart

No Abstract Submitted.
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'Thé.ﬁéie of Wood-Boring Organisms in Mangrove Restoration

Ernest D. Estevez
Department of Biology, _
The University of South Florida, Tampa, Fl. 33620

’

Attenpts ét mangrove planting or restoration in Florida must take‘into
consideration the variety, distribution and activity of wood-boring organism%.
Formulation of particular restoration strategies requires prior knowledge of the
intensity and seasonality of dispersal, the proximity and mode of infestation
of the wood-borers discussed below.

The scolytid beetle Poecilips rhizophorae (Hopkins), reported from Miami

and Longboat Key, Florida, was known to infest rooted seedlings of Rhizophora
- mangle, the red mangrove (Woodruff, 1970). Reported here is destructive activity
of the beetle in propagules still attached to the parent mangrove.

The marine bivalve family of "shipworms" (Ter?dinidae) is represented in
Florida waters by 15 species of Teredo and 6 species of Bankia. Shipworms burrow
for’protection.and nourishment, and are difficult to detect during casual inspection
of woods due to the small size of entrance holes formed during larval penetrance.
However, shipworm burrows may be identified by their characteristic, calcareous
linings (Turner, 1966). Relative to the abundance of other wood-borers, few ship-
wvorms sre found in the intertidal mangrove habiﬁat of west Florida. The rarity
of shipworms méy be due to natural chemical resistance of mangrove tissue (Davis,
1940), or the typical subtidal pattern of settlement of shipworm larvae. Another

bivalve capable of destroying mangrove wood is the pholadid Martesia striata

Linne, which produces wide but shallow excavations. Martesia should not be con-

fused with Modiolus, represented by two mussel species in Florida mangroves.

Wood-boring crustaceans found in Florida belong to the isopod genera

Limnoria and Sphaeroms. Little is known of the distribution of Limnoria in
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Florida mangroves, Limnorids utilize their wood substratum for food. Only one
of the four species of Florida Sphaeroma is a true wood-borer, but this species
burrows only to secure protective habitat. On the basis of an examinatioh of
types deposited with the Smithsonian Institution, it is clear that the proper

identity of the wood-borer in Florida is Sphaeroma terebrans Bate, and that S.

destructor Richardson is correctly placed into synonomy with' S. terebrans. Two
orthostenohaline species of Sphaeroma frequently mistaken for the wood-borer are

S. walkeri Stebbing and 8. gquadridentatum Say. These speciles may be distinguished

from S. terebrans on the basis of dorsal sculpturing: S. walkeri displays extreme

tuberculation, while S. guadridentatum (sensu_strictum)'is entirely smooth.

A form of §E§§§£ggg_ne# to the fauna of Florida is reported. The new
species is sexually dimorphic and chromatically polymorphic, and is the only
abundant congener sympatric with S. terebrans in Florida mangroves. It is not a
knowp wood-borer, and may be found frém inner estuaries out to the higher salinity
regime of the Gulf of Mexico, whe#as S. terebrans penetrates far into the fresh

waters of inland rivers.

Davis, J.H. 1940. Papers from Tortugas Laboratory, 32: 305-412, plus plates.

Turner, R.D. 1966. A Survey and Illustrated Catalogue of the Teredinidae. Harvard.

Woodruff, R.E. 1070. Entomology Circular No. 98, Florida Department of Agriculure
and Consumer Services. 2 pp.
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A Preliminary Report on Natural Revegetation Rates in

Disturbed Mangrove Communities

Tom Detweiler

Research is presently in progress at three sites on Tampa Bay to determine

the natural revegetation rates in distrubed mangrove communities. The three

sites are: : ¢
1. An undisturbed site as a control |
2. A recently disturbed site where natural revegetation will
be followed from the start
3. A site disturbed three years ago and having undergone natural

revegetation since .

Preliminary observations indicate white mangroves (Laguncularia) predominate

and appear as the pioneer species in disturbed mangrove communities on Tampa
Bay. Black mangroves (Avicennia) appear to revegetate at a somewhat slower

rate. Red mangroves (Rhizophora) are the least common of revegetating species.
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POSSIBLE USE OF SPOIL MATERIAL TO REPLACE LOST
COASTAL VEGETATION IN FLORIDA

Robin Lewis and Frank Dunstan

Nationwide it has been estimated that about 300,000,000 cu yd (230,700,000

" cu m) of maintenance dredge material and 80,000,000 cu yd (61,500,000 cu m)

of new dredge material are generated each year at a cost exceeding $150,000,

000 (Boyd et al, 1972).

The disposal of this material has, in the past, been accomplished in one of
two major ways: open water disposal, with its resultant turbidity problems
and destruction of benthic organisms, and disposal on coastal marshes., The

latter, in conjunction with landfill operations, has resulted in the loss of

23,521 acres (9,519 ha) of shallow bottoms and marshes along the Gulf Coast of

Florida alone (McNulty et al, 1972).

Past deepening and maintenance of the.Taﬁpa Bay Harbor channels has resulted
in the creation of approximstely 170 acres (72 ha) of emergent spoil. The
oldest of these spoil islands, Bird Island, presently supports a large nesting
population-of 12 species of birds numbering up to 20,000 pairs. The island

has been designated as a National Audubon Wildlife Sanctuary -for 20 years.

A proposed harbor deepening project is expected to generate 75,000,000 cu yd
(55,276,000 cu m) of spoil material, all of which is presently planned for
open water disposal within the bay. The U. S. Fish and Wildlife Service has
suggested that some of this spoil could be pléced in such a manner as to allow
rapid creation of beneficial coastal vegetation habitat similar to that of

Bird Island.
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A joint investigation of the possible beneficial use of spoil material in
Tampa Bay is presently in progress under the sponsorship of the Tampa

Port Aﬁthority. Save bur Bay, Inc., and the National Audubon Society are
examining 14 man-made spoil islands and 3 natﬁral islands to determine the

feasibility of additional spoil island creation to replace lost rookery

habitat in the Tampa Bay area.

The investigations will include large scale replanting of mangroves on spoil
islands and damaged coastal areas. Initial observations indicate that it may
also be desirable to use Spartina to stabilize spoil, much as has been done

in North Carolina (Woodhouse, Seneca, and Broome, 1972).

It also appears that the most beneficial use of existiﬁg and proposed spoil
islands would include the establishmént and maintenance of a variety of
habitats for different species of birds such as mangroves for the Brown

Pelican, Paspalum for the Laughing Gull, and bare sand for the Caspian Tern.
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COLONIZATION OF SPOIL ISLANDS

Julie Morris and Jono Miller
1351 3rd st. #542 -~ Box 1958
Sarasota, FL 33577 Sarasota, FL 33578

Spoil islands are artificially created as the result
of piling spoil from dredging operations higher than sea
level. The spoil islands created by the dredging of the
intracoastal waterway on the west coast of Florida are
modified by a number of forces, including human use,
water currents, winds, and the arrival and colonization
by various organisms in both upland and submerged areas.
Our study focuses on upland vegetation and defines general
associations and trends on a number of spoil islands in
Sarasota Bay, Roberts Bay, and Charlotte Harbor. The
study raised a number of yet unanswered dquestions regarding

"the entire process of the creation and management of

spoil ‘islands.
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Planting Mangroves on Spoil Islands in the Indian River

Gregory Smith

No Abstract Submitted.
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John B. Morrill, Division of Natural Sciences
New College - Sarasota, Florida 33578

The submerged and shoreline vegetation of three canal
systems, Siesta Key, Florida - preliminary obserxrvations
and recommendations.

In 1972 three man made canal-waterway systems were studied
with respect to the distribution of marine grasses, water circulation
and water quality parameters. Two canal systems had vegetated
" shorelines and one sea walled shorelines. The overall "water
' quality" of each gsystem was unique. The distribution of marine
. grasses was related to recruitment, depth and width of hermo,
tidal current velocities (Conover, 1967. Bot. Mar. 11, 1-9)
and presence of shoreline vegetation.

Recommendations for shoreline and waterway management
include - 1) canal design for optimal tidal flushing, 2) pruning
of vegetated shorelines, 3) removal of aquatic plants and debris
that enter the canal systems from the open bays and 4) aeratlon
" of the bottom waters in dead end canals.
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