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On September 25, 1978 the International Geographical Union
(IGU) Commission on Coastal Environment sponsored a special session
in conjunction with the Fourth Annual Conference of the Coastal
Society. This is a brief report of some of the ideas discussed at
the session, including abstracts of the papers offered. There were
thirteen presentations, many of which dealt either directly or in
directly with one or another of the Commission's five projects.
That so many persons were prepared to discuss aspects of their re
search that touched upon topics of concern to the Commission was most
gratifying. As a reminder, the IGU projects are:

1. Monitoring of active changes on sandy shorelines where
progradation has taken place during the past century,
as a sequel to the report on Shoreline Changes during
the Past Century.

2. Compilation of data on shoreline changes in coastal salt
marshes and mangrove swamps within the past century.

3. Documentation of case studies of the effects of artificial

structures on shore processes and shoreline changes.

4. Development of procedures for the recognition and deline
ation of coastal sectors of special scientific interest
(geological, geomorphological, biological, and archeolog-
ical) to be recommended for management as coastal reserves
by national conservation authorities.

5. Investigation of the physiography and ecology of coastal
dune systems, particularly where sand drifting is active,
and evaluation of techniques of dune stabilization.

Several of the papers contained material involving ideas dealing with
more than one of the Commissions study projects. The decision to in
clude these under one rather than another heading was somewhat
arbitrary.

1. Five papers addressed the topic of change along sandy
shores, though not necessarily in terms of recent progradation.
Dubois' study of the north shore of the St. Lawrence Estuary and
Gulf involved an identification of areas of sandy coast, some 25 per
cent of the total reach, affected by littoral sediment transport.
Using a variety of field evidence and air photograph analysis, he
then determined the direction of longshore drift and identified
those sections of the sandy shore where the sediment budget is
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virtually zero in relation to the drift. Fisher and Simpson studied
the 1940-1975 sediment budget of the barrier islands along the south
shore of Rhode Island. They calculated the amount of sediment eroded
from the beaches and determined the apportionment of the eroded sedi
ment to washover and tidal delta sedimentation in the lagoons and to
longshore and offshore transport. McCann also reported on a study of
erosion and sediment budgets of the barrier islands on the south Gulf
of St. Lawrence. The emphasis here was upon the interplay of storm
direction and longshore and offshore sediment transport and deposi
tion. Jones reported on an investigation of spit accretion in Boston
Harbor. Here study of air photographs of two spits along with an
analysis of their sediment content indicate that short term-high
energy events (storms) are a major factor in the lateral and vertical
growth of spits. Nummedal suggested that wave climate and tidal
circulation appear to affect the stability and shape of barrier
islands. His work on the coasts of South Carolina and Germany showed
that the local, relatively stable "drumstick" shaped islands are
related to mesotidal conditions. On the other hand, the unstable,
narrow and crescentic shaped barriers of Alaska's Artie microtidal
coast appear to be related to bi-directional wave climate and the
lack of significant tidal currents. All five of these studies of
sandy shores had coastal change as a common theme, but change related
to progradation appears to be relatively rare and where it does occur
it is related to local circumstances.

2. & A. Three papers addressed topics that cut across some
aspects of the second and fourth projects of the IGU Commission. One
study, by Glooschenko, identified four ecosystems on the Hudson-James
Bay shore of Ontario. Three of these systems are marshes - salt
marsh, a brackish marsh and an estuarine marsh. The fourth occurs on
headlands and beach ridges. These systems are being studied to deter
mine how sensitive they are to human activity. The second paper
reports on multidisciplinary Baseline Studies In the Hudson Bay Low
lands (Haras, et al). The project includes study of various aspects
of the predevelopment state of the coastal environment and is
directed toward a better understanding of the processes operating in
the regions ecosystems. The topics of study are coastal and estuarine
geomorphology, sediments and soils. The information provided by these
two projects will be useful in planning for the eventual wise use of
the Hudson-James Bay shore. A third paper by Jaworski and Raphael
dealt with fresh rather than salt water marshes. In this study the
authors evaluate the per acre economic value of Michigan's wetlands
in terms of their wildlife and recreational use. The gross annual
return was calculated in an effort to alert the public to the value
of Michigan's coastal wetlands, an asset that is under severe stress
from competition for other uses.

3. The effects of artificial structures on shore lines, the

third project currently under consideration by the Commission, was an
explicit topic of study in three reports. One by Carter described
the long-term effects of jetties and breakwaters upon the shore loca
tion and processes on the south side of Lake Erie. Significant in
creases in beach width have occurred updrift (west) from the barriers
whereas down drift from the barriers the rate of beach retreat has

increased significantly. It is likely, unless sediment bypass is
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attempted, that these changes will continue to take place, perhaps at
an accelerated rate.

Sherman and Gares discussed the effects of a sea wall,
built at Sandy Hook in 1922. Installation of the wall has resulted
in down drift shoreline retreat because of a deficiency in sediment
transport across the end of the structure. Shore erosion started
almost immediately after the installation of the wall but the storm
seasons of 1976-77 and 1977-78 resulted in greatly accelerated ero
sion and beach facility destruction. Current plans call for long
term beach restoration involving an initial placement along the beach
of large amounts of sand followed by a subsequent program of main
tenance nourishment. In a third presentation Schwartz discussed
observations resulting from his recent visit to the Caspian, Black
and Baltic Seas. Changes are occurring on the shores of the latter
because of post-glacial rebound whereas changes on the Caspian and
Black Sea shores are the result of artificial structures. Construc

tion of irrigation dams have caused a 2.5 meter drop in the level of
the Caspian Sea in the last 50 years. Man-induced erosion resulting
from construction of harbor facilities at Odessa on the Black Sea has

been controlled by specially designed groins along with periodic beach
nourishment.

5. Nordstrom and Psuty discussed the problems involved in the
creation of dune preservation districts on sand barrier islands. The
establishment of such districts requires an analysis of dune physio
graphy, study of the physical processes affecting dune formation and
shoreline retreat, and consideration of appropriate means of dune
stabilization. Included in their talk were suggestions on how dune
district dimensions may be established. Though ultimately directed
towards a planning objective, this paper contains much information
valuable to the Commission's fifth research project.

The final paper of the session was presented by Curtis Mason of
the U.S. Army Coastal Engineering Research Center. The objective of
this talk was to describe the new field research facility near Duck,
North Carolina. The facility, an instrumented 1800 foot pier, offers
the opportunity to study a variety of coastal processes as well as to
field test instrumentation and techniques useful in coastal studies.
In addition, basic data obtained at the pier will be available at
cost to those wishing to carry out studies at or near the pier.

In this summary I have attempted to organize the presentations
according to the objectives of the IGU Commission's research projects.
My intent was to indicate that, though the papers presented in the
session addressed disparate topics, certain themes emerged that were
appropriate for a session organized under the auspices of the Commis
sion. If, in attempting to highlight these themes, I have done damage
to any of the author's ideas I apologize and accept full responsibility
for said damage.
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FAIRPORT HARBOR (LAKE COUNTY, OHIO) STRUCTURES: 150 YEARS OF
STRUCTURAL INFLUENCE. C. H. Carter, Ohio Division of Geological
Survey, POB 650, Sandusky, Ohio 44870

Fairport Harbor is located near the center of the northeast-
trending south shore of Lake Erie. In this area the nearshore slopes
are gentle (6 m water depths 600 m offshore), the beaches are dis
continuous and narrow (commonly less than 15 m wide), and the shore
is composed largely of till. Net longshore sediment transport is to
the northeast and the mean annual accumulation of longshore drift
to the west of the structures and at the harbor entrance has been

about 110,000 m3. Jetties were constructed at the mouth of the
Grand River in 1825. By 1876 the jetties had been extended so that
the west jetty was over 600 m long and the east jetty was 530 m long.
In the early 1900's breakwaters were constructed. The west break
water, which lies normal to and is attached to the shore, has a
length of about 1.2 km; the east breakwater, which is parallel to
shore, has a length of about 2.1 km.

These structures have had a marked effect on lake processes in
the Fairport Harbor area. The orientation of the shoreline west of
the structures has changed from nearly east-west in 1825 to northeast-
southwest in 1975, whereas the shoreline east of the structures has
stayed about the same. A comparison of beach widths in 1876 and in
1968—lake level was higher in 1876—shows that beach widths have in
creased for about 1.4 km to the west of the structures and have de

creased for about 4.0 km to the east of the structures. The change
is most marked adjacent to the west jetty-breakwater, where the shore
line has advanced lakeward about 600 m since 1825. A comparison of
shore recession rates between an 1876-1937 period and a 1937-1973
period shows a decrease in recession rates for about 1.2 km west of
the structures, little change in the rates for the first 2.9 km
east of the structures—the east breakwater has helped protect this
stretch of shore—and then a marked increase (2 to 4 times the long-
term rate along this reach) in the rates for the next 3.2 km to the
east. In general, the increased beach width to the west of the
structures has led to a decrease in wave energy reaching the shore
west of the structures, and the decreased beach width to the east of
the structures has led to an increase in wave energy reaching the
shore east of the structures.

LES UNITES PHYSIOGRAPHIQUES DES COTES DE SABLE DE LA COTE NORD DE
L'ESTUAIRE ET DU GOLFE DU SAINT-LAURENT, QUEBEC.1 Jean-Marie M. Dubois,
Departement de geographie, Universite de Sherbrooke, SHERBROOKE,
Quebec, Canada.

Les 5 200 km de cotes entre Baie-Comeau et Blanc-Sablon ont ete
cartographies principalement par photo-interpretation, a l'aido d'un
minimum de travaux de terrain entre 1972 et 1976. Des critetes de

... Carter; Dubois



classification de l'energie du relief, de la geomorphologie et de la
lithologie, tant pour la cSte et l'arriere-cote, la ligne de rivage,
la plage et l'estran, que pour la plate-forme littorale ont permis
d'identifier 27 zones homogenes. Ces zones ont par la suite ete
regroupeessous 9 environnements cotiers distincts: accore rocheux,
a" cuestas, deltalque, a" tombolos, a ecueils, morainique, a rias, a
rias subleux et tres tectonise.

Les cotes entlerement rocheuses representent 50% de la Cote
Nord tandis qu'un autre 25% est represent! par des cotes rocheuses
a bales sableuses ou les sediments sont confines dans des compartlments
bien delimites bordes de caps rocheux. II n'y a done que 1 250 km de
littoraux sableux soit moins de 25% de la Cote Nord, qui soient
affectes par des transferts importants de sediments dus a la derive
littorale.

Les sediments littoraux sont principalement des sables derives
de deltas tardi-glaciaires dans lesquels les cours d'eau se sont
reencaisses. Ces apports fluviaux sont encore les plus importants
aujourd'hui.

En appliquant la notion d'unite physiographique de MASON aux
littoraux sableux on peut au moins degager les grands compartlments
a bilan sedimentologique virtuellement nul face a la derive littorale.
Le sens de la derive littorale est deduit d'evidences geomorphologi-
ques: forme et orientation des fleches littorales, deviation des
embouchures de cours d'eau, presence et disymatrie des tombolos,
presence de pointes triangulaires ou de zones de courants de dechirure,
decroissance granulometrique sur le terrain, etc.

Ces deductions du sens de la derive littorale ont pu etre
confirmees par des travaux d'autres chercheurs dans deux des onze
zones ainsi delimitees.

T Etude entreprise avec l'aide du Ministere des Travaux Publics du
Canada, de la Commission Geologique du Canada, de la Woods Hole
Oceanographic Institution, de la Quebec Iron and Titanium et du
Bureau de la Recherche de 1'Universite de Sherbrooke.

THE PHYSIOGRAPHIC UNITS OF SANDY SHORELINES OF THE NORTH COAST OF

THE SAINT LAWRENCE ESTUARY AND GULF, QUEBEC.

The 5 200 km reach of coast between Baie-Comeau and Blanc-Sablon
Ms mapped with the aid of air photo interpretation along with field
verifications from 1972 and 1976. Twentyseven homogeneous zones were
identified using the classification of the coast and the hinterland,
the coast line, the shore and the backshore, and the littoral platform
- based on relief, geomorphological and lithological criteria. These
zones were subsequently organized in 9 coastal environments: rocky
high coast, cuesta, delta, tombolos, reef, morainic, rias, sandy
rias, and tectonic.
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Rocky coasts comprise 50% of the North Shore whereas rocky coasts
with sandy bays, where the sediments are confined in deep embayments
with defined forelands, represent another 25%. Therefore only 1 250
km of sandy shoreline are significanlty affected by littoral drift.
The littoral sediments are mainly sands eroded by streams from Late-
glacial deltas.

Applying MASON's physiographic units to these sandy coasts, one
can delineate sections of coast which have a sediment budget virtual
ly equal to zero in relation to longshore drift. The direction of the
longshore drift is deduced from several types of geomorphological
evidence, the most important of which are: configuration and direction
of spits, deviation of river mouths, location and asymetry of tombolos,
location of cuspate forelands and rip current zones, field recognition
of decreasing grain size.

These inferred directions of littoral drift are corroborated

by the work of studies on 2 of the 11 delineated zones of sandy
shore lines.

THE SEDIMENT BUDGET OF SHORELINE CHANGES IN RHODE ISLAND LAGOONS,

1940-1975. John J. Fisher and Elizabeth J. Simpson, Department of
Geology, University of Rhode Island, Kingston, R.I. 02881

The relative importance of washover and tidal delta sedimenta
tion in the lagoonal marsh shoreline of the Rhode Island barrier
beaches has been measured by photogrammetric analysis of the back bar
rier shoreline changes on the south shore beaches from Napatree Point
to Point Judith. The study covers a period between 1940-1975 (the
dates of the earliest and latest aerial photographic coverage). A-
mounts of annual areal changes were measured directly or were calcu
lated from direct measurements. Determination of volumetric changes
required additional information concerning annual rates of vertical
washover sedimentation (0.05 m/yr, this study).

Lagoonal changes were measured using a square-grid, point-counting
technique. These direct areal measurements were converted to ground
areas using the representative fractional scales determined for each
individual photograph from ground survey measurements. Amounts of
areal changes of lagoonal supratidal and subtidal washover and tidal
delta deposits and of eroded beach were calculated for the period from
1940 to 1975. Total areal change of supratidal plus subtidal lagoonal
washover deposits was +522,792 + 267,953 m = +790,745 m2; total a-
real change of supratidal plus subtidal lagoonal tidal delta deposits
was +188,238 + 862,322 m2 = +1,050,560 m2. Total area of eroded
oceanfront beach for the whole south shore was -608,558 m2. Annual
rate of areal change of lagoonal washover deposits for the whole south
shore was calculated to be +21,965 m2/yr; for annual lagoonal tidal
delta acretion, +29,182 m/yr; and for annual rate of beach erosion,
-16,904 m2/yr.

According to these values of areal changes, subtidal plus sup
ratidal lagoonal tidal delta sedimentation is I 1/3 times more effective
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than subtidal plus supratidal lagoonal washover sedimentation in the
landward transportation, deposition, and storage of sediment. Sup
ratidal lagoonal washover accretion, however, is nearly three times
more effective than supratidal lagoonal tidal delta accretion.

Using the derived annual rate of vertical washover sedimentation
of 0.05 m/yr to compute the approximate volumetric values of changes
for both lagoonal washover and tidal delta deposits, and using the
Coastal Engineering Research Center's value of 8.44 nr* sediment loss
(or gain) per 1 m2 areal units of beach erosion (or accretion) to
compute the volume of eroded beach, the following sediment budget was
obtained. Lagoonal washover accretion was determined to be +1,354,809
m for all lagoons over the 35 year study period, lagoonal tidal delta
accretion is +1,822,475 m3 and the amount of eroded oceanic beach is
-5.138,934 m . According to these values, lagoonal overwash can ac
count for 26% of the sediment eroded from the beaches and lagoonal
tidal delta sedimentation for 35%. Losses to alongshore and offshore
transport of sediment therefore total 39% of the volume of sediment
eroded from the beaches of the south shore of Rhode Island.

COASTAL ECOSYSTEMS OF THE HUDSON/JAMES BAY SHORELINE OF ONTARIO.
Walter A. Glooschenko, Geology Section Process Research Division,
National Water Research Institute, Burlington, Ontario.

Ontario's shoreline of James and Hudson Bays is approximately
1100 km in length and is characterized by four major ecosystems. The
first of these is the salt march which is the dominant system in area
covered. Vegetation here is characterized by species common to Alaska,
the Canadian Arctic, Greenland, the northern British Isles and Scandin
avia. The dominant vegetation includes Puccinellia phryganodes, Carex
subspathacea, Triglochin maritime. Potentilla egedii, Plantago maritima,
Puccinellia lucida, Festuca rubra and Juncus balticus. Where offshore
waters are less saline due to riverine dilution, a brackish marsh
system is found including such species as Carex paleacea, Hippurus
vulgaris, Scirpus maritimus, Eliocharis palustris, and Carex Mackenzei.
The third ecosystem type, the river mouth or estuarine marsh is dominated
by species such as Eliocharis palustris, Scirpus validus, and several
speciies of Carex and Juncus. The fourth ecosystem is the high-energy
coastal ecosystem found on rocky promontories and beach ridges dominated
in the South by various grasses, shrubs, including Salix species and
boreal forest, while in the North, tundra vegetation is found. Off
shore of these systems, large beds of Zostera marina are found.

These marshes and adjacent inland marshes and fens are of major
Importance to migratory birds, both waterfowl and shorebirds. Such
potential developments as pipelines, oil and gas exploration, mineral
extraction, recreation and hydro-electric projects require an under
standing of the sensitivity of these coastal ecosystems to human im
pacts. Currently studies involving vegetation ecology, sedimentology,
geochemistry, wildlife biology, pedology, oceanography, and ecological
land classification are being conducted to develop a further under
standing of the structure, function, evaluation and extent of these
ecosystems.
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OVERVIEW OF SHORE EROSION AND ASSOCIATED RESEARCH ACTIVITIES IN BASE

LINE STUDIES OF HUDSON BAY LOWLANDS. W.S. Haras and J.R. Shaw, Fisheries

and Environment Canada, Burlington, Ontario
D. Grinham, A. King, University of Guelph, Guelph, Ontario

Within the overall multi-disciplinary Baseline Studies Program
in the Hudson Bay Lowlands, which is aimed at describing the pristine
or "pre-development state" of the environment, the study of coastal
and estuarine geomorphology, sediments, soils, and erosion is aimed
toward a better understanding of the significant processes operating
within the principal ecosystems of the region.

In 1977, profile stations were established at erosion-sensitive
areas in the lower reacher of the Albany and Attawapiskat Rivers.
Soil samples were taken to determine the bluff stratigraphy, as well
as for further interpretation of the processes, at each site. Each
estuary was photographed using low-altitude sequential slides which
not only provide a broad inventory of the shore zone but also a qual
itative description of the processes.

The study was expanded in 1978 to include an analysis of the
sediment dynamics in the lower reaches of the Attawapiskat River and
the effects of tidal currents on the distribution of sediments along
the coast of, and from rivers draining into, Akimiski Strait.

Knowledge gained from the study of the physical processes has a
number of applications. Understanding the dynamics of sediment move
ment will enable an estimate of the movement of potential pollutants
that may be introduced through river systems or directly on the coast
from such development proposals as the Omakawana Lignite project in the
Moose River Basin, hydrocarbon production or deep-water harbour con
struction. It also provides information on the evolution and stability
of feeding and breeding habitats of migratory birds and other wildlife.

Understanding processes of contemporary environments provides the
basis by which such things as the dynamics of peat formation in the
Lowlands may be determined. Because of the presence of isostatic re
bound in such a flat coastal area, the substrata of parts of the inner
wetlands are similar to sedimentary sequences presently developing
along the coast.

ECONOMIC VALUE OF FISH, WILDLIFE AND RECREATION IN MICHIGAN'S COASTAL
WETLANDS. Eugene Jaworski and C. Nicholas Raphael, Department of
Geography-Geology, Eastern Michigan University, Ypsilanti, MI 48197

Based on annual expenditures by recreational participants and
standard values of recreation days as well as on estimated sport and
commercial harvests, the gross annual return from Michigan's 105,855
acres of coastal wetlands has been estimated. The analysis of fish,
wildlife and recreational values revealed that in 1977 these wetland

areas generated an economic value of $489.69 per wetland acre, for a
direct annual gross of $51.8 million. Specifically, these average
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annual return values per wetland acre/year, in descending order, are:
sport fishing ($286), nonconsumptive recreation ($138.24), waterfowl
hunting ($31.23), trapping of furbearers ($30.44), and commercial
fishing ($3.78). These gross annual return values were calculated in
an effort to sensitize the general public to the diversity and pos
sible magnitude of selected wetland functions.

MECHANICS OF SPIT FORMATION. J. Richard Jones, Department of Regional
Studies, Boston State Colege, Boston, MA, 02115

The relationship between spit formation and long term coastal
processes has been recognized as an important mechanism in shoreline
development. However, recent investigations have indicated that
short term-high energy events are a major factor in the lateral and
vertical development of spits. Sediment analysis and aerial photo
graphic interpretation of two spits in Massachusetts demonstrate that
storm conditions are a control of spit development and subsequent
dune build-up.

The accretion of a spit on Thompson's Island in Boston Harbor,
Massachusetts is attributed to both longshore transport of eroded
glacial sediments and washover materials resulting from storm events.
Bedding within the spit appears to be cyclic: coarser (Mz=-3jj) ,
finer (Mz=0{>). The general composition of this spit sediment is quartz
sand, carbonate shell and argillite shingle. The deposition of the
argillite material is interpreted to represent a discontinous high
energy lag and it is found exposed on the surface of the forebeach and
in buried layers within the incipient dune ridges. Aerial photographs
and sediment tracer studies indicate that movement of the beach

material is in two general directions; northeast to southwest and south
east to south west. These quadrants represent the origin of dominant
storm activity. Spit development at Plum Island, Massachusetts is also
attributed to high energy cyclic sedimentation. Coarser lag deposits
of carbonate shell and quartz sand are found layered within the spit
sedimdnts.

Coarser sand lenses are also present in the adjacent marsh
stratigraphy. Comparison of aerial photographs demonstrates lateral
growth of the spit following storm conditions.

The composition and size of the sediment within the coarser
layers of both spits when compared to the finer layers indicate that
higher energy conditions are responsible for the cyclic deposion.
Comparison of aerial photographs supports the concept that headland
and up-beach erosion during storm conditions contribute additional
sediment for spit growth.

COASTAL EROSION AND SEDIMENT BUDGETS IN THE BARRIER ISLANDS OF THE

SOUTH GULF OF ST. LAWRENCE. S.B. McCann, Department of Geography,
McMaster University, Hamilton, Ontario.

Jones; McCann
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FIELD RESEARCH FACILITY COASTAL ENGINEERING RESEARCH CENTER. Curtis

Mason, U.S. Army Coastal Engineering Research Center, Fort Belvoir,
Virginia, 22060.

The field Research Facility of the Coastal Engineering Research
Center (CERC) is an 1800-foot pier extending to the -20 foot MSE water
depth in the Atlantic Ocean on Currituck Banks, N.C., just north of
Duck. The pier has been constructed to facilitate the observation and
measurement of a variety of coastal processes, including the nearshore
transformation of oceans waves, tides, sediment transport, and coastal
ecology, and to field-test instruments and techniques to be used in
coastal studies. Pier facilities can be made available to other groups
for investigations complementary to those being conducted by CERC, or
for cooperative studies in fields of direct interest to CERC.

Initial instrumentation was completed in September 1977. CERC
is measuring waves along a line normal to the beach; currents, temp
eratures, and salinity near the end of the pier; and currents at a
station a few hundred feet north of the pier in water of similar depth.
Lead-line profiles of the sea bottom are obtained at least weekly from
the pier. Bathymetric surveys of the nearshore region for distances
1500 feet north and south of the pier will be conducted at least an
nually. Wind, air temperature, humidity, precipitation, and solar
radiation records are also being collected.

The National Ocean Survey is recording tides at the end of the
pier and near shore. Water-level observations are also made in the
sound near the pier property. Basic data will be available at cost
to others desiring to conduct investigations at or near the pier.
Requests for use of the pier by other organizations should be addressed
to the Commander and Director at the Coastal Engineering Research
Center: Col. John H. Cousins (Ft. Belvoir) (202) 325-7000.

Informal requests for information about the data collected at
the pier or the availability of the pier should be addressed to the
Pier Research Coordinator:

Curt Mason (Ft. Belvoir)
(202) 325-7394

THE GE0M0RPHIC BASIS FOR DUNE DISTRICT MANAGEMENT. Karl F. Nordstrom
and Norbert P. Psuty, Center for Coastal and Environmental Studies
Rutgers University, New Brunswick, N.J. 08903

The creation of dune preservation districts designed to estab
lish protective buffers between man-made structures and the sea requires
an analysis of the physical processes, both natural and man-induced,
that affect dune formation and shoreline migration. The preservation
district also requires the determination of appropriate dune charact
eristics necessary for adequate protection and the determination of
the rate at which the dune must be maintained to continue to provide
this protection. Emphasis is placed on the height of the dune because
of its importance as a barrier to flooding and the width which, with
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height, determines the quantity of sand available as storage in the
dune. The setback line that is most suitable for dune districting
requirements will be one that will allow for the formation of the de
sired protective dune under natural conditions with only slight mod
ification by man.

Two models for dune districting are presented. On a stabilized
shoreline, the dune district need not migrate landward. Beach sand
may be replenished by artificial nourishment. Losses to the seaward
portion of the dune as a result of severe storm attack will be replaced
by onshore winds moving beach sand to the seaward side of the dune
crest, and overwash need not occur to provide the sediment needed to
maintain the integrity of the dune as a barrier. On barrier islands
that are migrating inland and maintaining their equilibrium form, the
dune may be maintained by offshore winds that transport sediment from
overwash areas back to the dune.

Four methodologies are suggested to determine setback distances
and dune district dimensions for each reach of shoreline. The volume

of sand necessary for the dune may be computed using data on the rate
of long-term shoreline retreat. This may be accomplished by examining
long-term beach survey data and changes revealed on maps, charts, and
air photos. Predictive models to determine dune erosion for design
wave characteristics may also be used, but there are a number of as
sumptions which considerably diminish the usefulness of these methods.
Aerial photography offers another expedient for empirically determin
ing the limits of the dune district by identifying the configuration
of the dune form under natural conditions. The limits of the dune dis

trict may also be determined by considering the requirements for suit
able sediment sources and the distances required for eolian processes
to form a dune with the desired characteristics using sand fences and
dune grass planting.

The establishment of a dune district requires an assessment of
natural processes and the requirements for planning. A model is de
veloped for the beach and dune system which can be continued in its
natural state or modified by a variety of maintenance techniques. A
dune district ordinance may then be developed to support either of
these two options of the model.

BARRIER ISLAND STABILITY - ACOMPARISON OF WAVE-DOMINATED AND TIDE-

DOMINATED ENVIRONMENTS. Dag Nummedal, Department of Geology, Louisiana
State University, Baton Rouge, LA 70803

Studies of barrier island and tidal inlet sedimentation patterns
on the coast of South Carolina, the North Sea coast of Germany and the
Beaufort coast of Alaska, have revealed that barrier stability is re
lated in a predictable way to the wave climate and tidal circulation
patterns.

The mesotidal barriers of South Carolina and Germany (mean tide
range 1.5-2.5 meters) are "drumstick" - shaped with the bulbous end
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pointing updrift. The updrift end has a highly unstable shoreline
due to the episodic welding to the beach of large bar complexes devel
oped on the swash platform of the adjacent ebb-tidal delta. The central
part of the island is primarily a zone of sediment bypassing and hence
relatively stable. The downdrift end is an unstable recurved spit
complex subject to intermittent cut-offs by reorientation of the main
ebb channel in the next (downdrift) inlet.

The Friesian Islands (Germany) have undergone a net eastward
displacement in historic time whereas the islands of the southeastern
U.S. have largely remained stationary. This could be a function of a
higher net longshore sediment transport rate along the Friesian Islands,
hence greater inlet instability. However, many of the southeastern
inlets are deeply eroded into stiff marine and lagoonal clays thus
providing an anchoring mechanism apparently not present along the
German coast.

The barriers along Alaska's microtidal Beaufort coast (astro
nomical tides are insignificant) are conspicuously different. In
shape they are narrow and crescentic, in terms of stability they are
invariably highly transgressive. The difference in behavior appears
related to: (a) the presence of a bi-directional wave climate causing
longshore movement of material from the central parts of the barrier
(often an eroding Pleistocene core) into recurved spit systems at either
end and (b) the lack of tidal currents adequate for a seaward recircu
lation of sediment.

The study has identified two end members in the spectrum of barrier
island variability. One is the relatively stable "drumstick" barrier,
characteristic of coastlines with a mechanism for net seaward movement

of sand (or gravel) through the tidal inlets; the other is the highly
transgressive crescentic barrier, characteristic.of coastlines with
no such recirculation mechanism.

THE COASTS OF THE CASPIAN, BLACK AND BALTIC SEAS, Maurice L. Schwartz,
Department of Geology, Western Washington University, Bellingham,
WA 98225

A recent visit to the coasts of the Caspian, Black and Baltic
Seas has provided some interesting comparisons of the shores of these
three essentially tideless bodies of water.

On the east-central coast of Sweden, 5inm/yr. of post-glacial re
bound is attested to by raised beach ridges and old piers elevated
above their original level of construction. Across the Baltic, the
cliffs of Estonia's glint coast are evidence of further uplift, though
on the order of 3-4 mm/yr.

A relative lowering of sea level also is found in the Caspian
Sea, where recent aridity and the construction of irrigation dams have
caused a drop of 2.5 m in the last 50 years. Near Baku, the beach
ridge and undercut rock shore of 50 years ago is now 1 km inland from
the present-day recreation beach.
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Along the coastal region near Odessa, the Black Sea shore Is
classified as abrasional or accumulational. Within these two cate
gories there are both sandy limans (barrier beaches and lagoons) and
sea-cliffs. Unique groin systems and beach nourishment have provided
fine recreational sites near the city of Odessa.

DOWNDRIFT EFFECTS OF THE SEAWALL AT SANDY HOOK NEW JERSEY. Douglas J.
Sherman and Paul A. Gares, Center for Coastal and Environmental Studies,
Rutgers, University of New Jersey, New Brunswick, N. J. 08903.

Since 1972, Sandy Hook has been managed by the U.S. National
Park Service as a unit of the Gateway National Recreation Area.
The unit's primary recreation beach is located immediately downdrift
of a seawall built by the U.S. Army to protect the Hook's narrow neck.

Since the completion of the seawall in 1922, the downdrift shore

line has retreated more than 300 meters. The retrogression is attri
buted to a deficiency in sediment transport across the end of the
structure. Once embayment was initiated by the sediment deficit, the
seawall terminus began to function as a resistant headland. The se
quence of shoreline retreat associated with the installation of this
beach protection structure is examined.

The plan geometry of the downdrift beach has assumed the log
spiral configuration frequently associated with headland bay beaches.
Erosion behind the end of the structure has caused the seawall to ravel.

This deteriortation also contributes to loss of the adjacent beach.

During the 1976-77 storm season, the accelerating erosion began
to cause extensive facility damage. Through the 1977-78 season, damage
became severe. The loss of buildings and other recreation support
structures has prompted the Park Service to plan a longterm program
of beach restoration and maintenance. This will involve the initial

placement of approximately 1.5 x 10 cubic meters of sand and continued
maintenance nourishment as required. Details of the nourishment pro
gram are presented.
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