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INTRODUCTION 

Completion of the nation's Biosphere Reserve System is a major goal of 
the United States Man and the Biosphere Program. This system of natural 
areas, now totaling 38 units, provides long-term protection and represen
tative ecological and genetic resources in 17 terrestrial biogeographic 
provinces(Appendix I). The reserves also serve as sites for baseline 
inventory, environmental monitoring, and. ecological research oriented toward 
increasing our understanding of natural and human-caused changes in natural 
ecosystems. To date, the designation of Biosphere Reserves in the United 
States has focused primarily on terrestrial areas. There exists a major 
need to provide a framework for identification and selection of Biosphere 
Reserves encompassing the diverse ecosystems of our nation's coasts, 
including adjacent marine areas. 

In order to develop a basis for systematic selection of Coastal Biosphere 
Reserves, the MAB Directorate on Biosphere Reserves convened an interdisci
plinary Expert Panel (Appendix II). The Panel met at the University of 
Virginia in Charlottesville, Virginia, on August 19 and 20, 1980. The Panel's 
two major objectives were: (1) to develop a basis for biogeographic classifi
cation system for the nation's coasts and (2) to develop a process for iden
tifying and selecting areas in order to support the nomination and designation 
of Coastal Biosphere Reserves of highest quality. 

This report to the MAB Directorate on Biosphere Reserves lays out a 
strategy for expeditious completion of a system of Coastal Biosphere Reserves 
in the United States. Because several of the geographic regions used in 
selection of reserves overlap national boundaries, close cooperation with 
Canada, Mexico, and certain Caribbean nations will be required. 

Although developed for the United States, the classification methodology 
and the identification and selection process described in this report can be 
adapted easily for application elsewhere. 
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DEFINITION OF THE "COASTAL ZONE" 

The "coastal zone" has been defined broadly by the Coastal Zone Workshop 1 

to include the entire continental margin, including both terrestrial and 
marine areas. It is a broad band of land and water where ecological processes 
such as biological production, consumption and exchange of materials occur at 
very high rates. 

As this is too generalized a definition for purposes of Biosphere 
Reserves, and, as we recognize that other definitions also exist, it is neces
sary to suggest a more specific definition here. Clearly the across-the-coast 
extent of coastal areas is delineated by natural features and processes. For 
example, the outer limit of the "nearshore" may be determined by coastal cur
rents, tidal amplification, shoaling waves, and salinity vari~a·Qns which 
define a unique hydrodynamic zone. The "offshore limit" may b determined 
according to the position of fronts separating oceanic and coa tal water 
masses and processes or the edge of the continental shelf. 

I 
With such characteristics in mind, we define the "coastal zone" as 

I 
follows: 

(1) The terrestrial boundary is defined by (a) the inland extent of 
astronomical tidal influence or (b) the inland limit of penetration 
of marine aerosols within the atmospheric boundary layer and 
including both salts and suspended liquids, whichever is greater. 

(2) The seaward limit is defined by (a) the outer extent of the conti
nental shelf (approximately 200m depth) or (b) the limit of U.S. 
territorial waters, whichever is greater. 

These biophysical boundaries may include a broad geographic band and 
are to be delineated with sensitivity to local as well as regional 
conditions. Biosphere Reserves may or may not incorporate the entire coastal 
zone width within their boundaries. 

1/ B.H. Ketchum - ed. 1972 . The Water's Edge: Critical Problems of the 
Coastal Zone. The Massachusetts Institute of Technology Press, Cambridge, 
MA, and London, England. 
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CLASSIFICATION OF THE U.S. COASTAL ZONE 

The following is a two-dimensional classification of coastal areas. 
It considers coastal regions of the United States and its territories 
and the ecosystems which occur in those regions. As such, it is parallel 
to other classifications which have been adopted by MAB or other programs 
involving classifications of coastal areas for conservation purposes. 2 

This classification is summarized in matrix form in Table 1. 

A. Regions. The nomenclature for the regions is based upon reasonably 
close concurrence of terrestrial-nearshore and oceanic characteristics. 

(1) Acadian-Boreal. From New£oundland and southern Greenland to 
Cape Cod; the Cape Cod area to southeast Georges Bank is transitional. A 
rocky, glaciated shoreline and a glaciated marine topography with deep 
basins predominate. Sandy beaches are common along the southern shores 
Jf the Gulf of St. Lawrence and in the southern portion of the region. 
The waters are relatively clear and are subject to winter icing. Large, 
attached algae are important producers. Ocean waters are less than 35°/oo 
salinity arid originate mostly from the Labrador Current and St. Lawrence 
River. The terrestrial biotic provinc.:e is transitional from Canadian 
taiga in the north to eastern deciduous hardwood forest in the south. 

(2) Virginian-Mid Atlantic. From Cape Cod to Cape Hatteras; both 
Cape areas are transitional. The coasts south of New Jersey are unglaciated 
and are fringed by silicious sandy beaches and barrier islands. The conti
nental shelf is uniformly wide and the coastal plain becomes increasingly 
wide to the south and is indented by very large estuaries with extensive 
submerged aquatic vegetation. Some winter icing occurs in protected in
shore waters. The waters receive a moderate load of sediment from land 
areas. The outer edge of the continental shelf is cut by submarine canyons. 
Ocean waters generally originate in the north and are of less than 35°/oo 
salinity, but are replaced occasionally by more saline slope water and 
waters of the Gulf Stream. The terrestrial biotic province is eastern 
deciduous forest, but is transitional to the southeast evergreen forest near 
Cape Hatteras. 

J:./ Miklos D.F. Udvardy. 1975. A classif ication of the Biogecgraphical 
Provinces of the World. Occasional Paper Number 18. International 
Union for the Conservation of Nature, Merges, Switzerland. 

G. Carleton Ray. 1975. A Preliminary Classification of Coastal and 
Marine Environments. Occasional Paper Number 14. International 
Union for the Conservation of Nature, Morges, Switzerland. 

Lewis M. Cowardin, Virginia Carter, Francis C. Golet, and Edward T. 
LaRoe. 1979. Classification of Wetlands and Deepwater Habitats of the 
United States. FWS/OBS-79/31. U.S. Government Printing Off ice, Number 
024-010-00524-6 . Wa~hington, D.C. 
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(3) Carolinian-South Atlantic. From Cape Hatteras to Cape Canaveral; 
area south of the Georgia Embayment to Palm Beach is gently transitional to 
the Floridian region. The continental shelf is moderately wide and bordered 
by the deep Blake Plateau. The wide coastal plain is fringed by sandy 
beaches, silicious barrier islands, and extensive wetlands. Carbonate 
sands are common both southward and seaward of the coast. Nearshore water 
receives a high sediment load of terriginous origin. Submerged aquatic 
vegetation is limited in distribution. The mid-continental shelf area is 
hard bottom and the characteristic biota is tropical. Ocean waters are of 
greater than 35°/oo salinity where freshwater influences are 1small, and 
are strongly influenced by the Gulf Stream. Shoreline characterizations and 
terrestrial landforms suggest two distinct subregions--the Carolina Cape and 
the Georgia Embayment. The terrestrial biotic province is southeast 
evergreen forest. 

(4) Floridian-West Indian. From C:1pe Canaveral to Key West, the 
Tortugas Islands, and the West Indies, the continental shelf is narrow on 
the east and in the islands and wide on the west coast of Florida. There is 
a wide coastal plain in Florida; otherwise the area is insular. Coasts 
are fringed by extensive wetlands dominated by mangroves, marine algae, and 
sea grasses. Living reefs are common in the nearshore areas. The tropical 
waters are generally clear and are of Caribbean and Antillean origin. The 
terrestrial province is Antillean, but south Florida is uniquely classified 
as Everglades. 

(5) Louisiana-Gulf of Mexico. Includes the northern Gulf of Mexico 
and its coasts from west central Florida to south Texas. The region bears 
strong similarities to the Carolinean-South Atlantic. The continental shelf 
is wide and the sediments are terriginous in origin. The wide coastal plain 
is fringed by sandy beaches, barrier islands, and wetlands. Salt domes are 
common and some, almost at the water's surface, bear living reefs. The 
waters are moderately turbid, except near the Mississippi Delta where they 
are very turbid. Ocean waters are of Caribbean origin, but are strongly 
influenced by the Mississippi River. The terrestrial biotic province is 
eastern evergreen forest east of southeast Texas and grasslands otherwise. 

(6) Vera Cruzian-West Indian. From south Texas to the eastern coast 
of Mexico and the Yucatan Peninsula. The continental shelf is wide and 
the shoreline ranges from hills and volcanic mountains to low plains and 
wetlands. Sediments are generally terriginous. The biota is distinctly 
tropical but has temperate components. Ocean waters are of Caribbean origin, 
with moderate fresh water influences from the Usumacinta Delta and the Rio 
Grande River. The terrestrial biotic province is transitional from grasslands 
in the north to Tamaulipan in the south. 
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(7) Californian-Subtropical Eastern Pacific. From southern California, 
at approximately the Los Angeles Basin, to Mexico and Central America; the 
entire area may be characterized as transitional from the temperate Eastern 
Pacific to the tropical eastern Pacific. The U.S. portion differs from the 
Oregonian region to the north because it has a fairly well-developed conti
nental shelf containing the Channel Islands. Dominant shoreland features 
are sand beaches and rock headlands. Nearshore submarine canyons and bay
mouth barriers of moderate to small size are common coastal features. The 
biota is subtropical to temperate. Ocean waters are largely of southern 
origin. The terrestrial biotic province is Californian becoming Sonoran in 
mid-Baja California. 

(8) Oregonian-Temperate Eastern Pacific. From southern California north 
of Los Angeles to southern British Columbia; British Columbia gently transi
tional to Sitkan. The continental shelf is narrow and the shorelands are rocky, 
mountainous, and with rocky headlands and many sandy pocket beaches. There 
are numerous small and some large rivers. The estuaries are generally small 
with baymouth barriers, with the exceptions of San Francisco Bay and Puget 
Sound. Marine algal communities are extensive. Ocean waters are cool, 
relatively clear and dominated by the California Current. The biota is transi
tional from temperate to boreal. The terrestrial biotic province is Californian 
south of San Francisco Bay; to the north, the wetter Oregonian coastal forest 
extends to southern British Columbia. 

(9) Sitkan-North Pacific. From southern British Columbia to the base 
of the Alaska Peninsula. The continental shelf is generally narrow. The 
coasts are incised, rocky, and dominated by glacial fjords except in the 
central section from Prince William Sound to Glacier Bay, Alaska, where there 
are many sand beaches and baymouth barriers. The coastal mountains are pre
cipitous and heavily glaciated in the north. Marine algal communities are 
extensive. Ocean waters are cold temperate and the biota is boreal to the 
north and west. The terrestrial biotic province is Sitkan. 

(10) Arctic-Boreal/Arctic. From the southeastern Bering Sea to the 
Chukchi and Beaufort Seas and the archipelago of the Canadian Arctic. The 
sea surface and shores are subject to ice stress and scouring for most of the 
year. The shores are often cliffed and the marine algal communities are few. 
Both the continental shelf and the coastal plain width are moderate to wide. 
Coastal landforms are varied and include large deltas with extensive wetlands, 
large lakes and lagoons, and long barrier islands with sand beaches. Ocean 
waters westward and southward are from the north Pacific and are strongly 
influenced by the Yukon and Kuskokwim Rivers; to the east and north, the 
Mackensie River has a strong influence. A biotic boundary at Point Barrow 
demarcates two marine subr~gions, the Boreal-Arctic Bering and Chukchi Seas 
and the Arctic Beaufort Sea; this division is not marked terrestrially. The 
biota is boreal to Arctic and is dominated by marine mammals, marine birds, 
and an extremely productive shelf fauna. The terrestrial biotic province is 
Alaskan Tundra. 
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(11) Aleutian-North Pacific. From the base of the Alaska Peninsula 
throughout the Aleutian and Pribilof Islands and including the southwest 
Bering Sea. Shorelands are precipitous and the continental shelf is narrow. 
Algal beds are extensive. Ocean waters are north Pacific in origin and there 
is very little freshwater input. The terrestrial biotic province is Aleutian 
Islands. 

(12) Insular-Inda Pacific. Throughout the islands of the tropical 
Indian and Pacific Oceans; includes islands of mostly small size, without 
extensive rivers or other continental characteristics. The islands are mostly 
of volcanic origin, often forming atolls from the growth of living reefs. 
Sediments are mostly calcareous or volcanic. Reefs, sandy beaches, lagoons, 
and mangrove wetlands are extensive. The biota is tropical and there is a 
high degree of endemism nearshore and on islands. The area is strongly 
influenced by tropical oceanic and atmospheric circulation systems. U.S. 
territories are within the Papuan, Micronesian, and Hawaiian terrestrial 
biotic provinces. 

B. Ecosystems. 
However, as they 
components, they 

These cou1-d also be called "communities" or "habitats." 
have (1) primary producers, (2) consumers, and (3) abiotic 
properly should be termed "ecosystems." 

(1) Maritime Forest-Woodland. Maritime forests consist mostly of tree 
species having single stems which have developed under the influence of 
marine aerosols. They are found on coastal uplands or on recent features 
such as barrier islands and beaches where enough protection from storm 
flooding and excessive sand movement exists. Maritime forests may represent 
subtypes of a more widespread inland forest ecosystem, but usually contain 
species which set them apart from the regional forest type. 

In northern areas, maritime forests contain evergreens such as spruce 
(!_icea), fir (Abies), and whitecedar (Thuja) which are characteristic of the 
inland boreal forests, but may be modified in growth form. In the deciduous 
forest region, maritime forests contain species often successional to the 
climo.x vegetation. The best developed maritime forests are found along the 
s0utheast and Gulf coasts where salt tolerant species, such as certain oaks 
(Quercus), create an evergreen broadleaf coastal forest--along with species 
of pines (Pinus), holly (Ilex) and swampbay (Persea)--which can be quite 
distinct from nearby inland forests. Pines are commonly found along nearly 
all coastal areas although they are not especially well adapted to salt spray. 

Maritime forests frequently have a "pruned" leading 8dge which results 
from salt damage to branches producing an aerodynamic structure which forces 
salt laden winds over the community. Frequently the forests are found behind 
large, protecting sand dunes. · 
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Table 1. Presenc e a nd Importance of Ecosystem Types in Coastal Zone Regions. 
REGION 

ECOSYSTEM ACAD VIRG CARO FLOR LOUIS V.CRUZ OREGON SITKAN ARCTIC ALEUT INDO-PAC CALIF -----

MARITIME fOREST WOODLAND 3 3 3 3 3 2 3 ? ? ? ? 3 

COASTAL SHRUBLANOS 3 3 3 3 3 3 'L 2 3 3 2 3 
1 

' COASTAL GRASSLANDS 3 3 3 3 3 3 2 2 3 2 2 2 

COASTAL TUNDRA 2 0 0 0 0 0 0 0 3 3 0 0 

COASTAL CLIFFS 3 0 0 0 0 0 3 3 3 3 1 2 

' COASTAL MARSHES 3 3 3 2 3 2 2 2 3 2 2 2 

COASTAL SWAMP FOREST 1 2 2 2 2 1 0 0 0 0 0 0 

COASTAL HANGROVES 0 0 0 3 1 2 0 0 0 0 3 0 

INTERTIDAL BEACHES 3 3 3 3 3 3 3 3 3 3 3 3 

INTERTIDAL MUD AND SAND 
FLATS 2 J 3 2 2 2 3 2 2 2 2 2 

INTERTIDAL ALGAL 
ECOSYSTEMS 3 2 1 1 0 0 3 3 ? 3 3 3 

SUBTIDAL HARD BOTTOMS 3 2 0 2 0 0 3 3 3 2 3 3 

SUBTIDAL SOFT BOTTOMS 3 3 3 3 3 3 3 3 3 2 3 3 

SUBTIDAL GRASS BEOS 3 3 3 3 1 3 l 2 3 3 3 1 

SUBTIDAL KELP BEDS 3 0 0 0 0 0 3 3 0 0 0 J 

LIVING REEFS 0 1 1 3 2 2 1 ? ? ? J ? 

PELAGIC ECOSYSTEMS 3 3 J 3 3 3 3 I 3 J 3 3 3 

KEY: O=Absent l =Rare 2=Common }=Extensive 



(2) Coastal Shrublands. Shrublands consist of woody species having 
multiple stems that are generally low in stature (a few centimeters above 
the ground to several meters) and which develop under the influence of salt 
spray and occasional sand burial. This ecosystem includes many types which 
can be defined as "thickets,'' "scrub savanna," "heathlands" or other low 
woody vegetation, and may be transitional between coastal grasslands and 
woodlands. 

A great variety of shrubland vegetation types exist in the coastal 
region, much of it confined to that region specifically. Shrublands in 
northern areas include beach heather (Hudsonia), various ericaceous species, 
and thickets of bayberry (Myrica), cherry (Prunus), and rose (Rosa), etc. 
In the southeast, bayberry (Myrica), groundsel tree (Baccharis), and holly 
(Ilex) are dominant, while in Florida, many tropical species are also 
present. 

(3) Coastal Grasslands. Coastal grasslands are treeless ecosystems 
dominated by grasses (Poaceae) which owe their existence to marine influences 
such as salt spray, oceanic overwash, moving sand dunes, etc., and are found 
on dunes or coastal flats above the reach of normal tides. 

Grassland types include typical dune strand species such as wild rye 
(Elymus) on arctic and boreal coasts, beach grass (Ammophila) in the northeast 
and as an introduced grass on the west coast, and sea oats (Uniola) on the 
southeast and Gulf of Mexico coasts. Grasslands dominated by high marsh cord 
grass (Spartina patens) and other coastal species are commonly found on the 
extensive backshore flats of barrier islands along the mid-Atlantic and Gulf 
coasts. 

(4) Coastal Tundra. Coastal tundra ecosystems are similar to inland 
tundra, but usually possess a greater diversity of species because of coastal 
humidity. Tundra is made up of mosses, lichens, heath, shrubs, grasses, 
sedges, rushes, and herbaceous plants which produce a low, treeless mat. This 
ecosystem is characteristically found along arctic and boreal coasts of North 
America and extends down the coasts beyond the usual arctic tundra limits 
because of cold coastal currents, such as the Labrador Current. 

Species present in this ecosystem include arctic-alpine plants such as 
cranberry (Empetrum nigrum), birch (Betula nana), alpine bearberry (Arcto
~~E._hylos alpina), bog bilberry (Vaccinium uliginosum), Cetraria and 
Cladonia lichens, and herbaceous plants such as cinquefoil (Potentilla 
tridentata), cloudberry (Rubus chamaemorus), plantain (Plantago maritima), and 
various sedges. Mountain arens (Dryas integrifolia), saxifrage (Saxifraga 
oppositifolia), Cassiope tetragona, sedges (Carex nardina and _g_. mi~andra) 

are common species on coastal beach ridges of the high arctic desert. 
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(5) Coastal Cliffs. Coa stal cliff ecosystems consist of herbaceous, 
graminoid, or low woody plants (shrubs, heath, etc.), which occupy suit
able locations on the top or a long the face of rocky coasts and are 
exposed to marine aeros ols. The vegetation consists of mix tures of many plant 
species including mosses, lichens, liverworts as well as "higher" plants and 
often has tundra-like characteristics . This ecosystem is found where ex ten
sive high cliffs exist, such as along the coast of eastern Canada , and along 
the Pacific shore. It serves as an important nesting site for a variety of 
sea birds. 

(6) Coastal Marshes. Marshes are defined as wetlands dominated by 
grasses (Poaceae), sedges (Cyperaceae), rushes (Juncaceae), cattails 
(Typhaceae) and other graminoid plants which experience a period of flooding 
by either salt or fresh water. 

Tidal marshes are controlled by regular or irregular flooding with salt 
or brackish water, and have the highest spring or storm tide flood level as 
their landward boundary. Marshes flooded by regular tides are dominated by 
low marsh cordgrass (Spartina alterniflora). Irregularly flooded salt 
marshes contain high marsh cordgrass (Spartina 2atens), reed grass 
(Phragmites), and rushes (Juncus). In the deep south, Juncus roemarianus 
becomes a dominant intertidal plant. 

Non-tidal or freshwater marshes are found inland from tidal marshes 
and may be contiguous to them. They are characteristically flooded by 
standing fresh water during much of the year and are dominated by cattails, 
bullrush (Scirpus), sedges, rushes, sawgrass (Cladium), reed grass, and 
other wetland plants. 

Tidal freshwater marshes lie between the salt marshes and the non-tidal 
freshwater marshes. They are characterized by a totally freshwater environ
ment, an appreciable tide (1-2 meters) and a freshwater plant community 
largely composed of arrow arum (Peltandra), wild rice (Zizania), and yellow 
waterlily (Nuphar). 

(7) Coastal Swamp Forests. Low lying areas along the coast which are 
frequently flooded by fresh water and are dominated by tree species are 
classified as swamp forests. These can be divided into cedar swamps 
(Chamaecyparis thyoides), red maple/gum swamps (Acer rubrum/Nyssa 
sylvatica), and cypress swamps (Taxodium distichum and_!. ascendens). 

Cedar swamps occur from coastal New England to the Gulf Coast, but are 
best developed in the northeast Atlantic states. Associated species include 
red maple (Acer rubrum), black gum (Nyssa sylvatica), and an understory of 
ericaceous species such as blueberry (Vaccinium), azalea (Rhododendron), 
lyonia (Lyonia), pepperbush (Clethra), huckleberry (Gaylussacia), and 
leucothoe (Leucothog). ~~~-

Red maple/gum swamps appear to be the final successional stage of both 
c edar and cypress swamps. They are found throughout coastal areas from Maine 
to Texas. Ericaceous species described for cedar swamps are associated and 
the more southerly swamps include water tupelo (Byssa aquatica). 
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Cypress swamps are found throughout low lying areas of the southeast 
from Maryland to the Gulf states. Cypress is limited by salt water, but 
is common in fresh water situations along river bottoms, ponds and coastal 
estuaries. 

Two types of cypress swamps are found in the southeast. Bald cypress 
(Taxodium distichum) is commonly found in seasonally flooded areas along 
rivers, while pond cypress (_!_. ascendens) occurs in permanently flooded 
shallow lakes and depressions such as the cypress domes of Florida. 

Cypress swamps contain a large number of ericaceous and other shrub 
\ species, as well as aquatic herbaceous plants. These swamps are famous 

for their wildlife, particularly birds and reptiles, including the American 
alligator and water moccasin. 

(8) Coastal Mangroves. Mangrove ecosystems are dominated by a variety 
salt-tolerant trees including the red mangrove (Rhizophora mangle), black 

m ngrove (Avicennia nitida), and white mangrove (Laguncularia racemosa). 
R gular flooding by daily or monthly tides or seasonal flooding and a low 
wave climate are necessary to maintain mangrove ecosystems in their natural 
state. Mangroves are found generally south of a line running across central 
Florida and extreme south Texas, although black mangrove, which is somewhat 
frost resistant, is found in a stunted form as far north as Louisiana. 
Mangrove ecosystems are usually characterized by large populations of inver
tebrates, fishes, and birds which utilize the mangroves for attachment 
sites, cover, nesting, nursery areas, and a source of energy through mangrove 
leaf detritus-based food webs. 

(9) Intertidal Beaches. Beaches contain a distinct biota of species 
adapted to life in continuously moving sand. The community is dominated by 
intertidal microscopic animals, bacteria, and unicellular algae, along with 
macroscopic crustaceans, mollusks, and worms. 

The beach ecosystem is primarily detritus-based and is a major zone of 
nutrient cycling. The diversity and quantity of beach organisms vary with 
size of the sediment, whereby fine and medium sand has a more diverse and 
abundant community than coarse or cobble-sized particles. Continuous move
ment of the sediments precludes development of extensive beach biota when 
the particles are too large. Also included in this ecosystem type are 
driftline communities found at high tide levels on the beach. 

Dominant organisms include species of crustaceans such as amphipods 
(Talorschestia) and, in southern beaches, the mole crab (Emerita) and ghost 
crab (Ocypode). Bivalve mollusks include the coquina (Donax), and surf 
clams (Spisula and Mactra). 
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~10) Intertidal Mud and Sand Flats. Mud and sand flats are composed 
of unconsolidated, high organic content sediments occurring in the inter
tidal zone. Although characterized by a near absence of macrophytes, they 
are often colonized by benthic diatoms, dinoflagellates, filamentous blue
green and green algae, and chemosynthetic purple sulfer bacteria . They 
may support considerable populations of snails, polychaete worms, and bi
valve mollusks and serve as feeding areas for a variety of fishes and wading 
birds. There is good evidence that mud and sand flats function as short 
term storage areas for nutrients and organic carbons . 

(11) Intertidal Algal Ecosystems. This ecosystem is dominated by 
macroscopic algae, usually thalloid, but also filamentous or unicellular, 
found on hard substrates near shore. It is best developed on rocky shores 
in northern latitudes, but also occurs in southern waters wherever hard 
substrates are present--either natural or man-made. Also included are 
tide pools found on rocky coasts within the intertidal zone. 

Typically, the rocky intertidal vegetation of northern coasts consists 
of thalloid algae with Fucus and Ascophyllum dominating the mid-tide levels, 
and Chondrus at the lowest. Laminaria and other large brown kelp-like 
algae are found just beyond the intertidal zone or in the deepest tide pools 
where they can be exposed only by exceedingly low tides. Algal communities 
on southern shores are greatly reduced compared to northern areas and con
sist mostly of single-celled or filamentous green, blue-green and red algae, 
and small thalloid browns. Subtropical regions have numerous calcareous 
species as well. Dominant animals include barnacles, ~ussels, periwinkles, 
anemones, and chitons. 

(12) Subtidal Hard Bottoms. Hard bottom ecosystems have a consolidated 
base of solid rock or large pieces of rock. They may even form so-called 
reefs, but are differentiated from "living reefs" because the substrate is 
not of biotic origin. This substrate is ideal for attachment, so hard 
bottoms are usually covered with assemblages of sponges,. sea fans, bivalves, 
hard corals, tunicates, and other attached organisms. If light levels are 
sufficient there may exist a covering of microscopic algae and attached 
macroalgae such as kelps and seaweeds. This type of ecosystem is often 
found in association with geomorphological features such as submarine 
canyons and fjords. 

(13) Subtidal Soft Bottoms. These ecosystems exist in locations where 
the bottom is composed of unconsolidated, relatively fine materials such as 
silt, clay, sand, or fine gravel. Macrophytes are usually sparse or absent 
and the ecosystem is often dependent upon carbon imported from adjacent 
ecosystems . A layer of benthic microalgae may be present if light levels 
are sufficient. Animals are dominated by deposit feeders (polychaetes, bi
valves, etc.); these animals are usually adapted for conditions of low 
dissolved oxygen, high hydrogen sulfide, and constantly shifting sediments. 
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(14) Subtidal Grass Beds. Submerged grass beds are found i.n 
relatively shallow water of less than 8-10 ~eters below mean low tide. 
From Cape Hatteras north and on the Pacific coast, the principal sea grass 
is eel grass (Zostera marine). R.uppia marit:i,ma is a common associate in 
lagoons and brackish environments along the east coast. On the south 
Atlantic and Gulf coasts, Thalassia and Diplanthera predominate. Sea 
grass ecosystems are sites of extremely high primary production. In 
addition, they provide food and refuge for a variety of animals including 
juvenile fishes, some adult fishes, and manatees and sea turtles in 
certain regions. 

(15) Subtidal Kelp Beds. Subtidal kelp "forests" consist of macro
phytic brown algae that form dense colonies beyond the reach of normal tide 
exposure in northern latitudes. Various species of "kelp" make up the 
vegetation and are commonly found where rocky bottoms provide a substrate 
for anchoring the kelp blades. 

Kelp forests are dominated by species of Laminaria on the northeast 
coast and Macrocystis on the west coast. Also in the kelp couununities are 
sea urchins, lobsters, kelp bass, sea otters (on the west coast), and other 
marine species. Sea urchins commonly feed on kelp bases and, where over
abundant, lead to destruction of the beds. The kelp plants occur out to 
the limit of functional light penetration and can grow many maters in length. 

(16) Living Reefs. Reef ecosystems result from the colonial activities 
of a variety of organisms including corals, oysters, sabellarid and sipunculid 
worms, and calcareous algae. In each case, the reef-building organisms con
struct a framework of relatively hard material, such as calcium carbonate, 
which is used for both protection and attachment by a variety of plants and 
animals. Reefs usually require non-stagnant conditions and a hard, underlying 
substrate. They are typically dependent upon surrounding areas for much of 
their primary production, but usually support exceptionally high secondary 
production. Living reefs are among the most diverse of ecosystems in terms 
of their invertebrate and fish species. 

(17) Pelagic Ecosystems. These ecosystems exist in the water column 
wherever the depth is sufficient to allow a completely pelagic community 
to develop independent of the bottom. Water clarity must be moderately high 
since food webs are based principally upon phytoplankton and energy is trans
ferred through zooplankton to higher consumers. These ecosystems are found 
in deep embayments (e.g., Chesapeake Bay, San Francisco Bay) and in most 
coastal and continental shelf waters, as well as the open sea. They reach 
their greatest productivity in areas of active upwelling. 
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ECOLOGICAL PROCESSES 

While for practical purposes Coastal Biosphere Reserves have to be 
recognized by physical and biological structure, as is involved in ecosystem 
descriptions withinregions, research activities will be concerned mostly 
with processes and their monitoring. For example, the matrix of regions 
and ecosystems presented in Table 1 provides a framework for characterizing 
potential Coastal Biosphere Reserves in a systematic way. However, it may 
not provide a guide to importance or significance, nor may it serve to 
relate ecosystems to one another. 

Coastal Biosphere Reserves will almost always consist of a series of 
interacting and contiguous ecosystems. The Linkages between these eco-
systems are mediated by physical, chemical, and biological processes. Specific 
focus on these processes, both for the purpose of identification and selection 
and for research and monitoring, will contribute to an understanding of the 
importance and significance of the constituent ecosystems--and thus the 
Biosphere Reserve also--in their entirety. 

It seems evident that if processes are to be considered as primary 
factors in identification and selection of Biosphere Reserves, as we suggest, 
it may be necessary to require that Biosphere Reserves represent fairly 
complete sets of the interrelated ecosystems. This will often be difficult 
for coastal and marine systems, as some of them are very large in extent. How
ever, unless this is attempted, research dealing with Biospher,e Reserves will 
be dealing with incomplete process mechanisms and cycles. This difficulty may 
be overcome, at least in part, through the establishment of multiple reserves 
(See Appendix III, Types of Nominations). 

The following delineates especially important processes for consideration: 

(a) Physical 

1. Movement of the coastal substrate: largely responsible for the 
evolution and maintenance of existing coastal landforms 

a. along-the-coast longshore 
b. deltaic progradation 
c. fluvial or estuarine deposition 
d. shore normal mass wasting 

2. Movement of coastal waters: largely responsible for determining 
the offshore boundary of the coastal zone and its character 

a. local coastal circulation cells 
b. coastal up- and down-welling of wat~r 
c. hyposaline and hypersaline transport 
d. storm surge flooding of the coast 
e. ocean front dynamics 
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3. Movement of the maritime atmosphere: largely responsible for 
determining the inland boundary of the coastal zone and its 
character 

a. inland penetration of the sea breeze 
b. inland penetration of salt aerosols 
c. inland penetration of fog 
d. seasonal penetration of katabatic and chinook winds 

(b) Chemical 

1. Nutrient upwelling 
2. Fluvial nutrient delivery 
3. Nutrient export 
4. Aridity-induced hypersalinity 
5. Nutrient cycling 

(c) Ecological/Biological 

1. Trophic 

a. exceptional primary production 
b. exceptional secondary production 
c. carbon export 
d. detrital import 

2. Species life history functions: 
habitat values 

important in the determination of 

a. spawning 
b. feeding 
c. nesting 
d. nursery 
e. migration 
f. resting and staging 

3. Population 

a. speci~s po pulation and ecological dynamics 
b. geographic restriction and endemism 
c. ecotypic and phenotypic differentiation 

We conclude that a focus on processes is essential tv the concept of 
Biosphere Reserves. This adds an important dimension to identification and 
selection and requires an analytic approach. We suggest that initial con
sideration should be given to species which are of ecological importance and 
significance, of commercial importance, or are depleted or endangered. By 
consideration of a relatively few such species' breeding, feeding, and other 
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"critical habitats," many ecological processes will be revealed. For example, 
migratory species often gather in areas of high production which, in turn, 
relate to important physical processes. Breeding places for many species 
have special characteristics which again relate to important ecological 
processes. This is to say that the concept of "indicator species" is a 
useful tool in process identification. 
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IDENTI;FICATION AND SELECTION OF BIOSPHERE RESERVES 

A. Application of UNESCO Selection Criteria. MAB Biosphere Reserves are 
selected according to four essential and several secondary criterial. The 
essential criteria are directly linked to the objectives of the international 
network of Biosphere Reserves: (1) that they will c onserve the diversity and 
integrity of biotic communities within natural ecosystems and the diversity 
of species; (2) that they provide areas for ecological and environmental re
search; and (3) that they provide facilities for education and training. 
Meeting these objectives will be essential for a realistic system of Coastal 
Biosphere Reserves, but it will not be simple . This is due to the fact that 
for coastal areas, contrary to terrestrial areas, there are few existing 
protected areas that can be included in the Biosphere Reserve system; new 
areas must be created. 

We find that the UNESCO criteria are broadly satisfactory, but not com
prehensively defined. Thus for the purposes of Biosphere Reserve identifi
cation and selection in coastal areas, the following specific guidelines are 
provided to aid in evaluating candidate sites relative to essential criteria 
(A through D below) and the secondary criterion of uniqueness (E below). 

(A) Representativeness 

1. Areas that represent a principal and important ecosystem as 
identified in the classification of Table 1 

2. Areas that represent each coastal region of the United States 
and its territories according to the classification shown in 
Table 1 

(B) Diversity 

1. Areas that contain several important principal ecosystems as 
identified in the classification of Table 1 

2. Areas that are rich in diversity of species and/or species 
groups 

l:_/ UNESCO. 1974. Task Force on: Criteria and Guidelines for the Selection 
and Establishment of Biosphere Reserves. MAB Report Number 22. U1-"!ESCO, 
Paris. 61 pages. 
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(C) Naturalness 

1. Areas that are least modified by human activities, i.e., pristine 

2. Areas that have been modified by man but have subsequently been 
left undisturbed 

3. Areas which have been modified by man and are still perturbed, 
but still exhibit important processes of restoration, succession, etc. 

(D) Effectiveness as a Research and Conservation Unit. This relates closely 
to the Biosphere Reserve objectives and includes a number of important 
pragmatic considerations as follows: 

1. The area is a functional ecological unit, i. . e . , its size, shape, 
and location are sufficient to perpetuate its values 

2. The area's importance is augmented by existing conditions that 
create an opportunity for protection that might otherwise be lost 

3. The area is or will be available for acquisition and/or management 
as a conservation area within a reasonable time 

4. The area is or can be accessible for research and education 

5. The area has a high potential for restoration (disturbed areas) 

6. The area has high significance as a site for international research, 
education, and monitoring 

7. The area can be properly safeguarded 

8. Immediate or potential threats have a high potential for effective 
solution 

(E) Uniqueness 

1. Areas that oontain rare, endangered, or threatened species or support 
one or more of their important life history functions 

2. Areas that contain species of special significance, especially to 
commercial, scientific, and medical communities 

3. Natural or modified areas of great international scientific or 
educational significance 

4. "One-of-a-kind" areas within the classification scheme of Table 1 

It has been specified above that a numerical rating system is to represent 
the first attempt to establish priorities among the identified areas for 
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selection as Biosphere Reserves. This mandates clear identification of 
the particular factors to be used in evaluating sites relative to each 
criterion. foremost among the criteria is representativeness, which 
is determined using the classification scheme in Table 1. Diversity of 
both species and habitats is fairly straightforward although its appli
cation may result in de-emphasis of simple, but highly productive systems . 
Naturalness is not easy to define. The criterion should not be applied so 
as to disqualify areas which may not be pristine, but which are subject to 
restoration or which exhibit important processes . On the other hand, the 
potential for future disturbance must also be considered; an area close to 
a development site, but still "natural" may not remain so for long, and 
may be unsuitable for Biosphere Reserve nomination if long-term protection 
cannot be assured. Unique areas are often relicts and of great importance 
for conservation and research, but care should be taken not to overemphasize 
unique features lest relatively common (i.e., representative) areas be 
ignored in a limited system of Biosphere Reserves in evaluating candidate 
sites. Provision should be made for identifying factors of overriding 
significance which should be considered either positively or negatively in 
determining priorities for nomination. 

B. Responsibilities of the Ad hoc Sei ection Panel. Identification of 
areas suitable for nomination and selection of areas best fulfilling selec
tion criteria are the two processes leading to nomination and designation of 
areas as Coastal Biosphere Reserves. Although the focus of activity leading 
to nomination proceeds generally from identification to selection, the latter 
two activities are interrelated and may occur concurrently. The process 
results in progressive elimination of less suitable areas while the most 
highly qualified areas remain. These processes, and the final Biosphere 
Reserve designation, are presented in Table 2. 

(a) Identification. Within each identified coastal region, the MAB-8 
Directorate will designate an interdisciplinary Ad hoc Selection Panel for 
the purpose of identifying and selecting areas to be considered for nomina
tion as Biosphere Reserves. The Panel should consist of (1) scientific , 
authorities on the natural resources and processes existing in the region, 
(2) agency administrators or other authorities on the protection status of 
existing reserves and natural areas and the possibilities for dedicating 
them as Biosphere Reserves, and (3) at least one representative knowledgeable 
in the application of selection criteria to the region's coastal zone. 

The Panel will delineate the boundaries of the region's coastal zone in 
accordance with the guidelines stated above under "Definition of the Coastal 
Zone." Overlap with the boundaries of coastal zones of adjacent regions 
should be avoided in cases where these have been established previously for 
Biosphere Reserve selection purposes. The delineated coastal zone will 
comprise the area to be considered in the identification and selection 
processes. Within each coastal region, the Panel may, at its discretion, 
delimit appropriate biogeographic subregions for the purpose of facilitating 
acquisitiou of information. Examples include major embayments, island 
groups, lagoons, and similar large features. 
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The Panel will review existing information on the biological and 
physical resources of the region and identify: (1) where representative 
coastal ecosystems occur (Table 1); (2) where significant processes are 
particularly well represented (see section above on ecological processes); 
(3) where ecologically significant or unique features are present (see 
section above on selection criteria); and (4) the locations of all federal, 
state, local, and private protected areas, as well as areas under consider
ation for protection and those which are potentially protectable under 
existing federal, state, or local authorities. The Panel leader will 
coordinate the assembly of information from Panel members, and others as 
appropriate, in a standardized format prior to the convening of the panel 
so that adequate information is available during the period of active 
deliberation. 

The identification process should result in the listing and description 
of a reasonable number (perhaps 5-10) areas for each region, which on the 
basis of initial examination, appear to have high potential for satisfying 
established UNESCO criteria for selection. 

(b) Selection. For each identified area, the Panel will utilize a 
numerical rating system to compare the features of each area which are 
considered relevant to the selection criteria of representativeness, 
diversity, naturalness, effectiveness as a research and conservation unit, 
and uniqueness. Features and ecological processes considered in the initial 
identification of the area may be supplemented by whatever additional 
features and evaluative factors are considered necessary to characterize 
each area (e.g., its biotic and physical resources, legal protection status, 
the nature and significance of previous human modification, the nature and 
significance of existing and potential threats to the area, the status of 
land use controls, the potential of the area for scientific research 
(particularly iong-term studies) and related educational training activities, 
and the adequacy of existing administration to provide the staff, budget, and 
other requisites for fulfilling the purposes of a Biosphere Reserve). 

Ratings for each area will be presented in matrix form to facilitate 
comparison of the areas under consideration (Table 3 provides a sample 
matrix tabulation of ratings). The matrix will be supplemented by explanatory 
text, as appropriate, to indicate the basis for individual ratings. Ratings 
should utilize a 5-point scale, with higher values used to indicate greater 
strength of features favoring selection of the area. Ratings will be assigned 
for the specific features by individual Panel members (to the extent possible 
and appropriate within the limitations of each member's professional expert
ise). The assembled Panel will discuss the individual ratings and strive to 
reach a consensus on the rating for each feature. If a consensus cannot be 
reached, the range of ratings for the feature should be reported and the 
reasons for the disparity explained. 
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Table 2. Principal Activities Leading to Designation of World Biosphere Reserves. 

Implementing Entity 

MAB Directorate on Biosphere 
Reserves 

Ad hoc Selection Panel 

MAB Directorate on Biosphere 
Reserves 

U.S. National Committee for 
MAB 

. MAB Representatives and 
Owner(s)/Administrator(s) 
of Proposed Biosphere 
Reserve 

U.S. National Committee for 
MAB 

International Coordinating 
Council for MAB (Paris) 

Activity 

Commissions Ad hoc Selection Panel to prepare nom
inations for Biosphere Reserves in a particular 
coastal region 

Identifies sites to be evaluated 
Assembles relevant evaluation information 
Conducts preliminary screening of sites with re-

spect to most important factors and culls 
obviously unqualified sites 

Conducts full evaluation of remaining sites, in
cluding text description and matrix summary 

Rates each site according to selection criteria 
Combines sites as appropriate according to 
selection criteria 

Selects sites to be recommended for nomination 
as Biosphere Reserves 

Prepares report for each nominated site to U.S. 
MAB Directorate, pro~iding nomination forms and 
back-up information, and indicating any manage
ment issues requiring attention to fulfill 
purpose of a Biosphere Reserve 

-1.-
Reviews and either endorses, amends, or rejects 

recommended nominations 
Notifies U.S. National MAB Committee of action on 

proposed nominations 

Solicits review of proposed nominations by 
owner(s)/administrator(s) of proposed Biosphere 
Reserve 

Refers substantive comments to MAB Directorate on 
Biosphere Reserves for coordination with 
owner(s)/administrator(s) 

Fail to,,J..-resolve major 

Nomination dropped 

~-~ 
issues Resolve major issues 

l 
Secures written acknowledgement from owner(s)/ 
administrator(s) of responsibility to achieve the 
purpose of the Biosphere Reserve through coordi
nated planning and inplementation of scientific 
and educational activities, in accordance with 
availability of funding and manpower 

i 
Transmits nominations and written connnitment of 
owner(s)/administrator(s) to UNESCO/MAB for 
action on 

Designates 
Biosphere 
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Table 3. Sample Tabulation of Ratings of Factors for Use in Evaluation of Biosphere Reserve Sites in a Coastal Zone Region 
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APPENDIX I 

List of Biosphere Reserves in the United States as of October, 1981 

Aleutian Islands National Wildlife Refuge, Alaska 
Beaver Creek Experimental Watel;'shed, Arizona 
Big Bend National Park, Texas 
Big Thicket National preserve, Texas 
Cascade Head Experimental Forest and Scenic 

Research Area, Oregon 
Central Plains Experimental Range, Colorado 
Channel Islands Nattional Monument, California 
Coram Experimental Forest, Montana 
Coweeta Hydrologic Laboratory and 

Experimental Forest, North Carolina 
Denali National Park, Alaska 
Desert Experimental Range, Utah 
Everglades National Park, Florida 
Fraser Experimental Forest, Colorado 
Glacier National Park, Montana 
Great Smoky Mountains National Park, 

North Carolina/Tennessee 
Guanica State Forest, Puerto Rico 
H. J. Andrews Experimental Forest, Oregon 
Haleakala National Park, Hawaii 
Hawaii Volcanoes National Park, Hawaii 
Hubbard Brook Experimental Forest, New Hampshire 
Isle Royale National Park, Michigan 
Jornada Experimental Range, New Mexico 
Konza Prairie Research Natural Area, Kansas 
Luquillo Experimental Forest, Puerto Rico 
Niwot Ridge, Colorado 
Noatak National Arctic Range, Alaska 
Olympic National Park, Washington 
Organ Pipe Cactus National Monument, Arizona 
Rocky Mountains National Park, Colorado 
San Dimas Experimental Forest, California 
San Joaquin Experimental Range, California 
Sequoia-Kings Canyon National Park, California 
Stanislaus4'uolume Experimental Forest, California 
Three Sisters Wilderness, Oregon 
University of Michigan Biological Station, Michigan 
Virgin Islands National Park, Virg in Islands 
Virginia Coast Reserve, Virginia 
Yellowstone National Park, Wyoming/Montana/Idaho 

23 



APPENDIX II 

Expert Panel on Coastal Biosphere Reserves 

G. Carleton Ray 
University of Virginia 
Department of Environmental Sciences 
Office of Coastal Management 
Clark Hall 
Charlottesville, Virginia 22903 

John R. Clark 
The Conservation Foundation 
1717 Massachusetts Avenue, N.W. 
Suite 300 
Washington, D.C. 20036 

Nancy M. Foster 
Sanctuaries Program 
3300 Whitehaven Street, N.W. 
Washington, D.C. 20236 

Paul J. Godfrey 
Botany Department 
University of Massachusetts 
Amherst, Massachusetts 01003 

Bruce P. Hayden 
Environmental Sciences 
University of Virginia 
Clark Hall 
Charlottesville, Virginia 22903 

Stephen P. Leatherman 
Blaisdell House 
University of Massachusetts 
Amherst, Massachusetts 01003 

William E. Odum 
Environmental Sciences 
University of Virginia 
Charlottesville, Virginia 22903 

J. Henry Sather 
103 Oaklane 
Macomb, Illinois 61455 

William P. Gregg, Jr. 
Off ice of Science and Technology 
National Park Service 
Department of the Interior 
Washington, D.C. 20240 
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APPENDIX III 

Types of Nominations 

1. Integrated Biosphere Reserves. Under this option, a single 
Biosphere Reserve in one geographic area would be nominated for 
the coastal region on the basis of a determination that the area 
satisfies the essential criteria for selection to such a great 
extent that additional Reserves within the region would not 
substantially further the purposes of Reserve designation. 

2. Multiple-site Biosphere Reserve. Under this option, separate 
areas in close geographic proximity or closely related in terms 
of representative features and processes may be nominated together 
as a single reserve. Such conditions may arise in cases where 
potentially protectable or protected areas are separated by an 
area not capable of being protected under existing authorities, or 
where · a unique area and a nearby representative area form a 
logical reserve unit. 

3. Multiple Reserves. Under this option, two or more reserves may be 
designated within the same coastal region if the degree of 
variability in the region warrants identification of subregions 
within which Biosphere Reserves will be designated. Large coastal 
regions containing many ecosystems are the most likely to require 
multiple designations to ensure inclusion of representative 
genetic and ecological features, and a reasonable reflection of the 
diversity of the region, in protected units. Multiple designations 
may also be desirable to facilitate different kinds of monitoring 
and research on particular processes or resources. 
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APPENDIX IV 

BIOSPHERE RESERVE NOMINATION FORM 
(UNESCO, JANUARY, 1980) 

1. This form is to be used by MAB National Committees to nominate natural 

sites in their countries for inclusion in the international network of 

Biosphere Reserves. 

2. The information presented on the nomination form will be used a number 

of ways by UNESCO: 

a. for evaluation of the site by the MAB Bureau 

b. for the exchange of information about Biosphere Reserves among those 

interested in the MAB Program throughout the world, and 

c. for the computerized data base on Biosphere Reserves within the MAB 

Information System 

3. It will help the Secretariat greatly if the facts noted on the form are 

concise and accurate. Please be careful to follow the instructions pro-

vided as closely as possible. All the information requested is neces-

sary for the Bureau to evaluate a proposed Biosphere Reserve. If the 

form is incomplete, there may be unnecessary delays. 

4. You are requested not to exceed the space provided for each item. Any 

additional information is welcome but should be submitted as appendices. 

This procedure will enable the Secretariat to deal with nominations 

rapidly and efficiently. 

5. The form completed in English, French, or Spanish should be sent in three 

copies with one copy of supporting documents to: The MAB Secretariat 
Division of Ecological 
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Sciences 
UNESCO 
Place de Fontenoy 
75700 PARIS, France 



COUNTRY 

OFFICIAL NAME OF THE RESERVE 

APPROVAL BY MAB BUREAU 
(to be filled in by MAB Secretariat) 

GEOGRAPHICAL LOCATION 

(a) Geographical coordinates of latitude and longitude (mid-point) 

..... o ..... . . . . . . ' ..... 0... . . . ..... ; 

(b) Description (not more than 10 lines) of location in relation to main town, 
rivers, mountain ranges, boundaries of administrative divisions. Maps 
should be appended showing the position in the country and the geography 
of the proposed reserve. 

(c) Biogeographical province(s) (to be filled in by MAB Secretariat) 

ALTITUDE 

Lowest altitude above sea level in m ----
Highest altitude above sea level in m ----

AREA 

Tot::il area in ha -----
Core zone in ha ____ _ 
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LEGAL PROTECTION 

(a) Title and date of legislation and decrees protecting the area (not more 
than 10 lines). Attach the legal text, if possible. 

(b) Legal status (circle appropriate category) 

Strict nature reserve 
National park 
Resource reserve (e.g., forest service) 
Experimental/scientific reserve 
Historical/archaelogical/anthropological reserve 
Protected landscape 
World heritage site 

LAND TENURE 

(a) Ownership (circle appropriate category) 

Country 
Province/state 
Local community 
Private 
International 

(b) Give further explanation (up to 5 lines) if needed; e.g., how many 
hectares are owned by the various categories. 

PHYSICAL FEATURES 

(a) Brief description (10 lines) of the geology and physiography, 
mentioning any special features. 
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(b) Mean annual temperature c0 

------
recorded at an altitude of m -----

(c) Mean annual precipitation mm -----
recorded at an altitude of m 

VEGETATION 

Brief description (10 lines) of the principal types of vegetation; biogeo
graphical affinities of the flora; number of species; names of characteristic, 
unusual, and endangered species by their Latin names; special features. 

FAUNA 

Give similar information as for flora. 

Is there a list of species available for the reserve? yes ~- no ~- (You may 
wish to append such a list.) 

ZONING 

Brief description (no more than 10 lines) of zonation: core areas, buffer zones 
or other zoning, activities that are permitted or prohibited, and estimated site 
of the various zones in ha. Attach map showing zonation, if possible. 
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MANAGEMENT PLAN 

(a) Is there a management plan? yes no~~-

(b) If yes, brief description (up to 10 lines) of the kind of management plan. 
Attach copy, if possible. 

MODIFICATION BY MAN 

(a) Brief account (10 lines) on extent and kind of human modification to which 
the area has been subjected; notes on presence of "natural" ecosystems; 
present human population and settlements; other signs of human activity. 

(b) · Major land use/human impact (circle appropriate items). 

Agriculture 
Forestry 
Grazing 
Tourism/recreation 
Engineeri!l.g /industry 
Human settlements within the reserve 
Presence of major road/railways 
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SCIENTIFIC RESEARCH 

(a) Brief description (10 lines) of past, present, and proposed research in 
the reserve; potential role of the area in an international research 
program; ease of access to the area. 

(b) Existence of facilities for scientific research (circle appropriate 
item and indicate numbers). 

Research station 
~~-

Field station(s) 
Experimental plots ~~
Climatic stations(s) 
Accommodation for scientists 

ENVIRONMENTAL MONITORING ACTIVITIES 

(a) If there are monitoring activities, give brief description. 

(b) Monitoring of particular features (circle appropriate item). 

Climate 
Vegetation 
Soils 
Hydrology 
Plant populations 
Harvesting 
Pollution 
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ENVIRONMENTAL EDUCATION/TRAINING ACTIVITIES 

(a) If there are such activities in the Reserve, please specify the kind of 
activities and logistic facilities for them (up to 10 lines). 

(b) Does the local population participate in management decisions for the 
Reserve? yes no 

If yes, describe (up to 10 lines) the kind of participation. 

PRINCIPAL REFERENCE. MATERIALS 

List only most useful literature of scientific and general nature, indicate 
author, year of publication, exact title, and publishing house. Up to 10 
titles. You may wish to append one or two key publications. 
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STAFF 

Indicate on lines provided below (a) total staff of the Reserve; (b) sta ff 
for administratl:onand control; and (c) number of researchers and their 
qualifications, as follows: 

(a) The Reserve has a total staff of 
~~~~~ 

(b) Staff for administration, control, and resource management: 
(1) university trained 

~~~~~ 

(2) other staff 
~~~~ 

(c) Staff for research: 
(1) Ph.D. 
(2) other university-trained staff 
(3) technical personnel for research ~~~~~ 

EXACT MAILING ADDRESS OF LOCAL ADMINISTRATION OF THE RESERVE 

Name of Local Administration 
~~~~~~~~~~~~~~~~~~~~~~~-

SIGNED (ON BEHALF OF THE MAB NATIONAL COMMITTEE) 
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