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This presentation can be used as an introduction to a unit on wetlands or as a supplement to a unit on wetlands.  Although the presentation has been designed for an adult audience, you can change the text or the format of the presentation as necessary to adapt the presentation for your students.

Using this script, you can present this PowerPoint for your students, or have students work together to present the PowerPoint to the rest of the class. The presentation will take approximately 45 minutes.

The images included in this PowerPoint are intended for use as a part of this presentation only.  You may print handouts of this PowerPoint to distribute to your students. The images in this presentation may not be reproduced in any way or used in another publication (other than student handouts) without written permission from the owners of the images.  See Slide 43 of the PowerPoint for image credits.

View show: To run the PowerPoint presentation, first go to the Slide Show menu, then click on View Show.

Hide slides: To hide specific slides so that they are not displayed when you run the PowerPoint presentation, first go to the “slide sorter” view by clicking on Slide Sorter under the View menu.  Select the slide you wish to hide by clicking on it.  Then, from the Slide Show menu, click on Hide Slide near the bottom of the menu. 

Print a handout master: To print a handout master to accompany the presentation, click on Print under the File menu.  In the “Print What” box, choose “Handouts (6 slides per page)” or “Handouts (3 slides per page).”  Handouts with three slides per page provide students with lines to the right of each slide to take notes, but handouts with six slides per page use less paper

Adapt text: To change existing text, highlight the text you wish to change and type in your changes. To insert a new text box, go to “Insert” on the main tool bar and click on “text box.”  Then use the mouse to select the area on the slide where you would like to insert the text.  Once you select the area, type in the information you would like to add.

Save your changes: Note that you will not be able to save your changes to this disk.  Altered presentations must be saved to a hard drive or a zip disk (due to the size of this file, a regular floppy disk will not be adequate).
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Wetlands

Three defining characteristics:

· high water table (hydrology)

· hydric soils (saturated, with little oxygen)

· hydrophytes (plants specially adapted to survive with conditions 1 and 2)

Wetlands are generally recognized by three defining characteristics that are closely associated with each other.  The first, and most significant, of these characteristics is the presence of a high water table.  This means that water is continually present either at or near the surface of the land.  A high water table is due to the particular hydrology, or pattern of water fluctuation (or circulation and distribution of water), of an area. Because wetlands soils are constantly saturated, they contain very little oxygen.  These soils are called hydric soils and are the second defining feature of wetlands.  Plants take in carbon dioxide and give off oxygen through their leaves in order to manufacture sugars through photosynthesis.  But through their roots, the exchange of gases is opposite: plants take in oxygen and give off carbon dioxide through their roots in order to metabolize sugars.  Due to the conditions posed by a high water table and hydric soils, namely the low levels of oxygen in the soils, wetlands support unique communities of specially adapted plants.  The presence of these types of plants, called hydrophytes, is the third defining characteristic of wetlands.

Example of hydrophytic (water-loving plant) adaptations to life with “wet feet”:

Cattails

· vertical air pockets in tissues that allow the plant to take oxygen into the upper stem or leaves and channel it down to the roots (aerenchyma)

· stomata (pores for gas exchange) located in high densities on both sides of leaves (most plants have stomata only on lower side of leaf)

· spread by rhizomes (an underground horizontal stem that bears shoots) in addition to setting seed (seeds cannot germinate readily in deep water). An acre of cattail may consist of only a few individual plants.

Photos: Salt marsh, Theler Wetlands, Belfair, Washington (left)


  Cattails (right)
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World Wetlands
· Inland wetlands

· Freshwater marshes
· Swamps
· Bogs and other peat-accumulating wetlands
· Riparian forested wetlands (river edges)
· Coastal wetlands

· Salt marshes

· Mangroves (replaces salt marsh in subtropical and tropical regions)

· Tidal freshwater marshes

First, we’ll look at a few examples of wetland types from different parts of the world. Then we’ll explore the importance of wetlands for wildlife and for people. We’ll wrap up this presentation with an overview of the types of wetlands found in Washington state and the plants and animals that inhabit them.
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Examples of types of wetlands around the world:

Mangroves: Kiang West National Park/ Baobolon Wetlands Reserve, The Gambia, West Africa

Salt marsh: Theler Wetlands, Belfair, Washington

Swamp: Okavango Delta, Botswana, southern Africa
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Mangroves, The Gambia, West Africa
Characteristics of mangroves:

· mangrove trees - 12 major genera worldwide

· Avicennia, Rhizophora, and Laguncularia are three common genera 

· mangrove wetlands form where rivers meet salt water; influenced by tides 

· mangrove trees are salt-tolerant
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Mangroves, The Gambia, West Africa
· trees reproduce via propagules

· inside the propagule, the seeds have germinated and are ready to sprout

· respiratory roots

· pneumatophores stick up out of soil (Avicennia) 

· prop roots are like stilts (Rhizophora) 

Adaptation to low oxygen in soils = lenticels, pores on the root or stem that take in oxygen. Some types of mangrove trees have special root structures that extend up into the air and have lenticels for oxygen intake. Mangroves in the genus Rhizophora, red magnroves, have prop roots that look like stilts (see photos on following slides). Mangroves in the genus Avicennia, black mangroves, have pneumatophores that look like hundreds of pencils sticking up out of the mud. 
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Photo: Red mangroves (Avicennia sp.) along the River Gambia near Kiang West National Park
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Photo: Looking to Baobolon Wetlands Reserve from Kiang West National Park across the River Gambia
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Photos: Red mangroves, showing prop roots and oysters growing on the roots along the River Gambia in Kiang West National Park
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Photos: Red mangroves along the River Gambia


  Fiddler crab (bottom left)


  Red mangroves with seedling (upper right)
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Salt Marsh, Theler Wetlands, Belfair, Washington
Characteristics of salt marshes:

· mixture of fresh and salt water subject to tidal fluctuations

· vegetation is largely herbaceous

· form in estuaries (where rivers meet salt water) in temperate regions (equivalent of mangroves in the tropics)

· plants have adaptations to tolerate salt (halophytes = “salt-loving plants”)

Salt marshes are inhabited by many halophytes, plants that are adapted to live in areas of high salt concentration.  One danger for plants living in a zone of high salinity is the possibility of water loss by osmosis.  Many salt marsh plants concentrate salt in their roots to prevent this water loss.  Other ways halophytes cope with high salinity include excreting salt from glands on their leaves and storing salt in certain parts of their tissues, such as leaves, which may later be shed.
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Photo: Looking across the salt marsh at Theler Wetlands to Hood Canal

Theler Wetlands are located at the “toe” end of Hood Canal, where the Union River meets Hood Canal. Samuel Theler donated this land to North Mason School District in 1968. The educational and recreational opportunities at Theler have been developed through cooperation between the school district, state Department of Fish and Wildlife, universities, and community members.
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Photos: Theler Wetlands with the Olympic Mountains in the background (left)


  The estuary at Theler Wetlands where the Union River meets Hood Canal (right)
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Photos: Boardwalk at Theler Wetlands (top)


  Bird watching at Theler Wetlands, hooded merganser through binoculars (bottom)

Theler Wetlands are a good example of how people use wetlands in sustainable ways – for education and recreation.
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Okavango Delta in Botswana
Unique wetland habitat: inland delta with seasonal flooding

 - a mosaic of permanent and seasonal swamps

Photo: Traveling through the swamps of the Okavango Delta by mekoro (dugout canoe)

Common plants include papyrus, reeds, sedges and aquatic grasses. Palm trees grow on islands within the swamps. Drier land at the southeastern edge of the Delta grades into savanna woodland, with acacia and mopane trees.

The Okavango differs from North American swamps, which are usually characterized by the presence of trees and shrubs in addition to a high water table that fluctuates seasonally.
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Photos: Okavango Delta – open water habitat showing water lilies in the foreground and palms in the background (top)


Okavango Delta – traveling though a grassy part of the swamp in a mekoro
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Photos: Okavango Delta showing an island in the swamp in the background (top)


  A salt pan near the Okavango Delta (bottom left)


  A herd of tsessebe on an island in the Okavango Delta (bottom right)
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Wetlands are extremely productive ecosystems = high net primary production (sustained yield of organic material)

Factors that contribute to the productivity of wetlands:

· Much of the vegetation in wetlands consists of leafy perennials that conduct photosynthesis constantly and efficiently

· Many wetlands plants have root systems the efficiently take up and use inorganic nutrients

· Flooding, tidal pulses and heavy precipitation bring nutrients into wetlands

Salt marshes are the most productive of all wetland ecosystems.

Plants accumulate energy from sunlight through the process of photosynthesis. This energy is called primary production. The rate at which this energy accumulates is called primary productivity. The total energy accumulated is gross primary production, but plants use some of this energy themselves. The amount of energy that is passed on through the food web is called net primary production expressed in grams (or kilocalories) of carbon per square meter per year. Net primary production can be measured by sequentially measuring growth of the biomass over time or measuring the total biomass at the end of the growing season. Alternatively you can measure oxygen production or CO2 consumption both of which equal grams of carbon produced.
Graph: http://www.geog.ouc.bc.ca/physgeog/contents/9l.html
Pidwirny, Michael J., Ph.D. Department of Geography, Okanagan University College, PRIVATE
1996-2001
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Wildlife and wetlands 
· source of food (“biological supermarkets”)

· source of shelter and protection

· habitat for breeding, migratory rest stops and raising young

Wetlands are incredibly productive ecosystems that cycle high levels of nutrients. Wetlands collect detritus (decomposed plant and animal debris) that feeds the organisms at the base of the wetlands food chain such as protists (algae, bacteria, etc.) than in turn feed aquatic invertebrates, shellfish, and small fish that are important food resources for larger animals.

Photo: mallards in freshwater marsh at Nisqually River Delta
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Wetlands Food Web
Arrows indicate direction of energy flow in the food web: e.g. an arrow points from the fish to the heron, indicating that the heron eats the fish and gains energy from it.

Photos: long-toed salamander (upper left)


  river otter (upper right)


  bullfrog model (lower left)


  great blue heron (lower right)
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Wildlife and wetlands: interconnections
· juvenile salmon congregate in estuaries and feed on zooplankton

· muskrats use cattails, bulrushes and other wetland plants to build their lodges

· little brown bats and western pipistrelles often hunt for insects over wetlands

· western grebes nest in freshwater marshes, using bulrush and other aquatic vegetation to build their floating nests
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Wildlife and wetlands: more interconnections
· red-winged blackbirds breed in freshwater marshes - males perch on cattails and sing as a courtship display and territorial defense

· Pacific flyway migration path - migratory birds, such as pintails and American widgeons, rely on wetlands to rest and refuel
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Healthy Wetlands = Healthy Ecosystems

Functions of wetlands:

· absorb and slowly release large volumes of water (flood prevention)

· absorb energy of ocean storms

· aquifer recharge

· filter pollutants from water

· important permanent and temporary habitat (breeding grounds, rest stops, and “nurseries”)

Wetlands vegetation slows the flow of water and allows sediments to settle out. Wetlands plants filter pollutants from the water and can store and, in some cases, modify chemicals into less toxic compounds. Organic chemicals, such as pesticides, can be broken down by microorganisms that live in wetlands.
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People and wetlands: traditional uses

Food resources

· cranberries, fish, shellfish, wild rice, etc.

Raw materials

· timber, weaving materials, animal furs, peat

Photo: Tipi constructed from bulrush (tule), High Desert Museum, Bend, OR

Domestic rice was developed from a wild wetland grass.
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People and wetlands: development

The ecosystem values of wetlands were not appreciated by developing modern societies. Wetlands were destroyed or degraded, although intentions were good (increased agricultural production, economic growth).

· drained for agricultural use

· drained and filled for development

· polluted – sediments, pesticides, petroleum products, nutrients, heavy metals

Water that is overloaded with nutrients (particularly phosphorous and nitrogen) can become oxygen-depleted through the extensive growth of algae and aquatic weeds (= eutrophication).
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People and wetlands: current issues

Current US regulations aim for no net loss of wetlands = every wetland destroyed by development must be replaced with a comparable human-made wetland in the same region

Agricultural activity has had the greatest impact on wetlands. Urban growth is an increasing threat.

Introduced species of plants and animals also pose threats to the health of wetlands and the wildlife that inhabit them.
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People and wetlands: current issues

Common objectives for wetlands management:

1. maintain water quality

2. reduce erosion

3. flood protection

4. enhance green zones in urban areas

5. maintain habitat integrity and species diversity

6. further recreation and aesthetic benefits for people

7. resource production (food, fiber, fodder)

8. establish educational/scientific laboratory sites
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Wetlands: mitigation and restoration
Mitigation = wetlands that are destroyed by development must be replaced with comparable human-made wetlands in the same region

Restoration = replacing destroyed or degraded habitat by artificially creating new habitat; often involves revegetation. With wetlands, restoration often involves restoring the historical hydrologic regime. Restoring the hydrologic patterns can be the key to restoring a wetland habitat, but is also a big challenge.

Photos: Abandoned sand mining pit naturally developing into a freshwater wetland, Kartong, The Gambia
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Photo: View over Quincy Lakes near Quincy in eastern Washington – freshwater marshes created by rise in water table with heavy irrigation since the late 1950s and early 1960s.
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International wetlands protection – Ramsar Convention
The Convention was adopted in the Iranian city of Ramsar in 1971, and came into force in 1975. Ramsar is the only global environmental treaty dealing with a particular ecosystem. 

The Convention’s mission:

"the conservation and wise use of wetlands by national action and international cooperation as a means to achieving sustainable development throughout the world.”
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Ramsar Convention definitions

The Ramsar Convention defines wise use in the following way: 

"The wise use of wetlands is their sustainable utilization for the benefit of mankind in a way compatible with the maintenance of the natural properties of the ecosystem."
At the same time, "sustainable utilization" of a wetland was defined as:

"Human use of a wetland so that it may yield the greatest continuous benefit to present generations while maintaining its potential to meet the needs and aspirations of future generations."
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International wetlands protection: Ramsar Convention
As of March 2002

Number of contracting parties: 130

Number of sites designated for the List of Wetlands of International Importance: 1,140

Total surface area of designated sites: 91,751,291 hectares (229,378,291 acres) ( 5 ½ times Washington state

Baobolon Wetlands Reserve in The Gambia and the Okavango Delta are both listed as Wetlands of International Importance.

There are 17 designated Wetlands of International Importance in the United States, including the Chesapeake Bay Estuarine Complex (Virginia), Everglades National Park (Florida), and Bolinas Lagoon (near San Francisco, California).
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Washington’s wetlands:

· freshwater marshes

· swamps

· bogs

· riparian woodlands

· salt marshes

Photo: freshwater marsh in winter at Nisqually River Delta

Slide 34
Map: wetland areas in Washington state
Note: This map, current as of 1991, shows individual wetlands as well as areas with numerous small wetlands (thus, several of the large shaded areas in eastern Washington indicate areas of many small wetlands, not one huge wetland).

One might expect Washington state to have an abundance of expansive wetlands areas, especially considering the moist climate in the western part of the state.  However, the terrain west of the Cascade mountains, where yearly precipitation is high, is not conducive to the formation of large wetlands.  Due to many steep slopes, water in western Washington is generally moving and not collecting or standing.  East of the Cascades, the topography of Washington is generally flat and more likely to collect water.  However, the amount of annual precipitation in the eastern region is very low.  Wetlands are numerous in Washington, but they are small in comparison to wetlands in other areas of the world.  However, Washington does have a rich variety of wetlands types.
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Map: wetland areas in Washington state, courtesy US Geological Survey
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Freshwater Marsh

· water above soil surface with seasonal fluctuations of water level

· vegetation consists of herbaceous plants (grasses, sedges, cattails)

Freshwater marshes are often found at edges of larger bodies of water, such as rivers and lakes. Movement of water in a freshwater marsh is slow in contrast to the fast-moving water in the streams or rivers feeding into the marsh.

Photos: Freshwater marsh vegetation at the edge of Quincy Lake in eastern Washington (middle)


  Cattails (right and left)
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Photo: freshwater marsh in winter at Nisqually River Delta
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Swamp

· water at or above soil surface with seasonal fluctuations of water level

· trees usually dominant vegetation, shrubs present

In Washington, swamps are found in lowlands of the Puget Sound region and the coast. Coniferous trees are abundant in swamps of the northwest.  Western red cedar is the most common of these. The availability of water in swamps also encourages the growth of various deciduous trees, including red alder, black cottonwood, Oregon ash and bigleaf maple.  Red alder is the most common, and often dominant, deciduous tree. Willows and skunk cabbage are strong indicators of swamps in the Pacific northwest.

Photo: skunk cabbage

Bog
· water above soil surface, water level relatively stable with no inflow or outflow of water

· thick layers of peat mosses in the water, with shrubs and trees present

Bogs, unlike other wetlands covered here, do not have inflow and outflow of water.  Rather, all of the moisture comes from precipitation.  Bogs are characterized by abundant sphagnum mosses (also called peat mosses) and shrubs, though trees are often present. Bogs also contain peat, thick layers of relatively undecomposed organic (plant and animal) matter.

Photo: Shadow Lake Bog
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Riparian Woodland
· subject to periodic flooding, soils temporarily saturated

· deciduous trees and shrubs along river margins
Deciduous trees and shrubs growing along wet riverbanks make up riparian woodlands.  The seasonal rising of rivers may periodically flood these woodlands.  Black cottonwood, red alder and other deciduous trees grow to great heights along rivers.  These trees provide shade, keeping the water at an ideal temperature for fish, insects and amphibians that live in and around the water.  This is important because when water becomes too warm it cannot hold as much oxygen, thus limiting the amount of oxygen available to animals in the water. 

Photo: Riparian woodland vegetation along the Hoh River on the Olympic Peninsula.

Salt Marsh
· mixture of fresh and salt water subject to tidal fluctuations

· vegetation is largely herbaceous
In Washington state, salt marshes occur along Puget Sound and the coast.  Salt marshes are associated with estuaries, where fresh water from rivers or streams dilutes salt water as a result of tidal action.  Salt marshes form on gently sloped land where river mouths are protected from strong waves by bars of sand, gravel or rock.  Salt marshes are inhabited by many halophytes, plants that are adapted to live in areas of high salt concentration. Low-growing, perennial herbaceous plants make up the majority of salt marsh vegetation. 

Salt marshes are highly productive ecosystems.  High productivity in salt marshes is due to a combination of factors:

· the great amount of nutrients deposited both by runoff from the land and by tidal upwellings

· the maximum amounts of solar radiation captured due to the openness of the area

· high oxygen levels in the water, necessary for plant growth, are maintained by incoming tides

· the abundance of water that aids plant growth
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Wetlands plants

FRESHWATER MARSH

· cattail

· bulrushes

· yellow pond lily

SWAMP

· skunk cabbage

· western red cedar

· red alder

BOG

· swamp laurel

· peat mosses

· sundew

RIPARIAN WOODLAND

· black cottonwood

· black hawthorn

· common snowberry

SALT MARSH

· seashore saltgrass

· salt marsh dodder

· glasswort

Pond lily

In addition to emergent plants, such as cattails and bulrushes, deeper marshes, with water two to three feet (60 to 90 cm) deep, are inhabited by floating and submergent plants.  Many floating plants, such as pond lilies, are actually rooted in the soil under the water, while others, such as duckweed, are not.  Pond lilies have stomata, pores through which oxygen and carbon dioxide are exchanged, on the upper surfaces of their leaves, which is the only side of their leaves exposed to air.  This is unique because most plants have stomata only on the lower surfaces of their leaves.

Coniferous trees are abundant in swamps of the northwest.  Western red cedar is the most common of these.  Northwest coastal Native American tribes depended heavily on red cedar bark and wood for shelter, clothing, tools and transportation (dugout canoes).  The availability of water in swamps also encourages the growth of various deciduous trees, including red alder, black cottonwood, Oregon ash and bigleaf maple.  Red alder is the most common, and often dominant, deciduous tree.  Red alder enhances the growth of other plants in the area because it has bacteria-filled root nodules that help transform atmospheric nitrogen into a form utilized by plants.  Willows and skunk cabbage are strong indicators of swamps.

Peat mosses, species of the genus Sphagnum, tend to grow in cool, stagnant water, forming thick mats.  These mosses gradually use most of the available nutrients, including nitrogen.  Peat mosses and stagnant water together create a highly acidic and oxygen-poor environment.  The lack of oxygen inhibits decomposition and the thick layer of dead mosses and plants that collect in a bog remains relatively undecomposed.  This layer of material is called peat.  Though the water table is above the soil surface, peat and peat mosses in the water may be so thick you can walk on them.  Most plants cannot grow where there is little oxygen and nitrogen and high acidity, but plants that grow in bogs have adapted to tolerate these conditions.  

Bogs have a few interesting herbaceous plant species, notably carnivorous plants.  Due to the lack of available nitrogen, carnivorous plants, such as sundews, supplement their nitrogen intake by digesting insects.  Insects are attracted to sundews by a sticky secretion on hairs of the leaves.  When an insect gets stuck to the hairs, the leaf rolls up around the insect which is then digested by special enzymes. 

Black hawthorn shrubs are common along rivers, streams and in ravines of eastern Washington.  Hawthorn and quaking aspen trees often grow together in a periodic cycle.  When aspens dominate and shade the understory, hawthorn growth is reduced.  Aspens, however, tend to develop heart rot and die after growing for approximately 50 years.  When the aspens die back, hawthorns become dominant.  The cycle starts anew when aspens gradually sprout up and take over again.  

Low-growing, perennial herbaceous plants make up the majority of salt marsh vegetation.  Salt water and tidal action are not conducive to seed germination or establishment of seedlings, making annual plants, which produce seeds then die, scarce in salt marshes. Salt marsh dodder is a native, parasitic salt marsh plant that wraps itself around the stems of other salt marsh plants, especially those of the goosefoot and sunflower families.  Dodder seedlings develop suckers which penetrate the tissue of the host plant and then take up nutrients from the plant.  

Photos: sphagnum moss and deer fern (lower left)


  common snowberry (upper right)
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Wetlands animals

INVERTEBRATES

· mollusks

· crustaceans

· dragonflies

· mayflies

· caddis flies

· backswimmers

· giant water bugs

FISH

· salmon

· trout

AMPHIBIANS

· northwestern salamander

· roughskin newt

· Woodhouse’s toad

· western toad

· Oregon spotted frog

REPTILES

· garter snakes

· painted turtle

· western pond turtle

Much of the wildlife inhabiting wetlands may not be easily visible.  Tiny fungi and bacteria feed on detritus in wetlands.  These organisms help to break down the detritus, providing nutrients for plant growth.  Small invertebrates, such as nematodes and annelids, and larvae of larger invertebrates feed on the fungi and bacteria.  Larger invertebrates, including mollusks, crustaceans and insects, also feed on detritus as well as eating the smaller invertebrates, fungi and bacteria.  All of these creatures form the basis of food webs in wetlands habitats.
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Wetlands animals

BIRDS

· American kestrel

· red-winged blackbird

· bald eagle

· northern harrier

· great blue heron

· osprey

· ruddy duck

· bufflehead

MAMMALS

· beaver

· muskrat

· river otter

· raccoon

· shrews

· little brown bat

· western pipistrelle

· mink

A great variety of birds rely on wetlands habitats, either as permanent homes or as temporary stop-overs along migration routes.  Wetlands not only provide water and an abundance of food; wetlands vegetation provides cover for hiding from predators and for nesting.

One of Washington’s most common bats, the little brown bat, is usually seen near water in the late evenings.  These bats feed exclusively on insects, catching as many as 500 to 1,200 small insects an hour!  Western pipistrelles, the smallest bat of the Northwest at three inches (7.5 cm) long with an eight and one half inch (21 cm) wingspan, frequent riparian woodlands of eastern Washington.  Shrews also eat many insects, feeding almost continuously to fuel their high metabolism. Raccoons often visit wetlands habitats, using their front feet to feel around for crayfish, frogs and other tasty wetlands treats.  

Beavers, the largest rodents in the Northwest, play an important role in forming and sustaining wetlands.  Beavers prefer still ponds where they can harvest small trees growing along the margins.  If no pond exists, beavers will create one by felling trees to dam a stream.  In this way, beavers provide habitat for themselves as well as other creatures that prefer slow-moving waters, such as muskrats, mink and river otters.  Beavers build their lodges in the ponds and stockpile them with food, such as the inner bark of trees such as alders, aspens and cottonwoods, in preparation for winter when the ponds could freeze and make foraging impossible.  

River otters, residents of lakes, rivers and streams, find adequate cover in wetlands vegetation but may use dens, especially for breeding.  River otters are carnivorous.  Their diet consists mainly of fish but amphibians, crayfish, birds and mammals (mostly muskrats) are also eaten.  Well-developed webs on all four feet and a strong tail make river otters excellent swimmers. 

Great blue herons are very common in Washington, especially near wetlands. These tall herons, up to four feet tall with a six-foot wingspan, use their long beaks to grab their prey, usually while wading in shallow waters. Herons prey mainly on fish, but also eat aquatic invertebrates, reptiles, amphibians and small mammals. When resting and when in flight, herons hold their necks in an “S”-shaped curve. Herons nest communally in large trees. These communal nesting groups are called “heronries” and are located in the same trees year after year.

Photos: great blue heron (upper right)


  mallards (bottom left) 


  beaver dam (bottom right)
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