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INTRODUCTION TO ECOLOGY TRANSPARENCIES 

 
 
CONTENT:  This is one of a series of transparencies in the sciences designed to aid teachers in grades 
4-8.  The visuals and supporting information can be used as a stand-alone curriculum or to illustrate 
concepts introduced in textbooks and lectures.  The descriptions and images focus on the relationships 
between plants and animals in their natural settings.  The overheads progress from the more basic 
principles to increasingly complex concepts and theories.  Each page of information corresponds to 
one of the overheads: 
 
1.  Classification of plants:  the characteristics of the types of plants 
 
2.  Succession:  the natural progression of plant species living in a given community 
 
3.  Photosynthesis; oxygen/carbon dioxide and nitrogen cycles:  the basic processes of life 
 
4.  Climate:  the influence of weather and the water cycle in regions of the Earth 
 
5.  Food chains, webs, and pyramids:  the relationships between plants and animals in an area 
 
6.  Tundra and taiga biomes:  the plant and animal life in these cold climate regions 
 
7.  Temperate forest and tropical rainforest biomes:  the plant and animal life in these regions 
 
8.  Grassland and desert biomes:  the plant and animal life in these drier regions 
 
9.  Ecosystems:  the connections between living and non-living components in an environment 
 
10.  Human impact:  the influence that human activity has upon ecosystems 
 
 
SOURCES:  While some of the images were created especially for this packet, most came from the
internet.  Almost all of the latter are in the public domain.  For the others, permission was received 
from the photographer, artist, or agency.  Credit is given along with the picture itself, and the internet 
addresses on the back pages list the locations of the images and the information used in preparing this 
packet.  (Especially helpful were the websites of the U.S. Fish & Wildlife Services, U.S. Department 
of Agriculture, National Park Services, and NASA’s Earth Observatory.) 
 
USE:  There is a collection of images on each transparency.  This arrangement allows related topics to 
be conveniently grouped and allows costs to be minimized.  (A simple way to display only a few of the 
images at a time is to cover the other images with a sheet of paper.)  The descriptions are intended to 
assist teachers in presenting information…This is one of the ten sets in the science transparency 
series,—Animals, Astronomy, Ecology, Energy Resources, Geology, Human Body, Matter, 
Oceanography, Weather, and Work, Force, and Motion.  These and other offerings can be viewed at 
www.k8resources.com. 
 
Text:  © 2008, Michael Berkowitz, k8resources, Saco, Maine 

SAMPLE

(ONLY  FOR

PREVIEW)

Go to www.k8resources.com



1. CLASSIFICATION

Non-plants: Algae; gilled mushroom; lichen          

Plants:  moss with spores; bracken fern; horsetail; 
Credits: Lynn Betts, NRCS, USDA; Ed Austin/Herb Jones, NPS; John Good, NPS; NPS; Bryan Harry, NPS; Douglas Ladd, NRCS, USDA

Bristlecone pine; wheat; apple blossoms; Indian pipe; mangrove roots; tamarack; sundew with insect; bonsai
Credits:  NPS; USDA; Doug Wilson, USDA; Isle Royale NP, NPS; NOAA; Victorian Gardens Tours; NPS; Eric Newman, USDA
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1.  CLASSIFICATION  OF  PLANTS 
 
Five kingdoms:  Replacing the simpler, traditional plants-vs.-animals distinction, scientists now use 
five kingdoms to categorize living forms: 
 

·  Monera, the prokaryotes, are either single-celled or colonial.  They lack nuclei, cell walls, and
membrane-bound organelles.  They include bacteria and blue-green algae. 

·  Protista have nuclei and live in water.  They include the single-celled protozoa and multi-celled 
algae and kelp. 

·  Fungi are multicellular, have cell walls, and get their “food” from decaying organisms. 
Examples are mushrooms, the symbiotic lichen, and unicellular yeast. 

·  Animalia are multicellular, lack a cell wall, are mobile for at least part of their lives, and get 
nutrition from plants or other animals. The major phyla include the invertebrates (sponges, 
hollow-bodied, flatworms, roundworms, segmented worms, mollusks, spiny-skinned, and 
arthropods) and the vertebrates (fish, amphibians, reptiles, birds, and mammals). 

·  Plants are multicellular, immobile, have cell walls, and make their own food by photosynthesis. 
 
Classification of plants:  Plants are categorized by their development and methods of reproduction. 
 

·  Bryophytes, the simplest plants, are nonvascular, (having no xylem or water-conducting cells).  
Lacking true roots, stems and leaves, they are very low to the ground.  Lacking seeds, they
reproduce by spores.  They include true mosses and liverworts. 

·  Ferns (and related species such as horsetails) have xylem, roots, stems, and leaves, yet also 
reproduce by simple spores.  Tropical ferns can reach as high as forty feet. 

·  Gymnosperms derive their name from the Greek words for naked seeds.  Conifers, comprising 
the major group, include pine, fir, and spruce.  They are named for the cones that house their 
seeds.  Microspores from male cones become pollen grains which are transported by the wind 
to the female cones’ eggs to combine—forming the zygote.  (Yews and ginkgos house their 
seeds inside a berry.)  The leaves of most conifers are needle-shaped reducing water loss, 
shedding snow, and remaining year-round to allow earlier food-making in the spring.  
California’s sequoias can grow to 400 feet tall; some bristlecone pines are 4,000 years old. 

·  Angiosperms derive their name from the Greek for seeds in a vessel.  Encased in the ovary’s 
covering, the seed contains stored food and the precursors of roots, stem, and leaves.  Monocots 
(such as palm trees, orchids, yams, lilies, bananas, and grasses) have a single seed leaf, parallel 
veins, flower petals in multiples of three, and unpatterned vascular bundles in their stems.
Dicots (including cactus, squash, cotton, potatoes, asters, and most fruit and vegetables) have 
two seed leaves, branching veins, petals in multiples of four or five, and radially-grouped 
vascular bundles.  Their fruit is the extension of the ovary wall.  Angiosperm flowers attract 
pollinators such as bees.  The seeds of the fruit can be dispersed by wind (dandelion), water
(coconut), “hitchhikers” (burrs), animals eating their edible fruits (nuts and berries), or their 
own expulsion (wisteria).   

 
Oddities: 

·  Fleshy, cream-colored Indian pipe lack chlorophyll,—getting nutrients from fungi and trees. 
·  Tolerant of salt water, the root system of mangroves harbors fish and crustaceans. 
·  Tamaracks are conifers that shed their needles in the cold months. 
·  The sundew, Venus fly-trap, and pitcher plant are carnivorous,—eating insects. 
·  Bonsai are pruned and limited by their pot size to appear to be old, miniature trees. 
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2.  SUCCESSION

Pond succession; bog succession; lichen; roots in rock; plant in crack; trees breaking down rocks;   
dunegrass; dune vegetation; dune plants; dune restoration
Credits:  Lynn Betts, NRCS, USDA; R. E. Bigley and S. W. Hull, WA, DNR; USFWS; Colette Jacono, USGS; J. Franklin, USDA Forest Service; Phil Stoffer,   
USGS; J. Lefevre,GLERL, NOAA; Capt. Albert E. Theberge, NOAA; Year in Review, US NPS; K. Rodriguez, IE, US PES, GLNPO

Succession after Mt. St. Helens explosion: 3 years after; 6 years after; lahar site 1 year later;18 years later 
Succession at burned boreal forest: charring; jack pine returns; black spruce take hold; mature forest
Credits:  USDA Forest Service; P. Frenzen, USDA FS; F. Valenzuela, USDA FS; P. Frenzen, USDA FS; Lou Steyaert, NASA, GSFC, USGS, EO, NASA (4)
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2.  SUCCESSION 
 
Bog succession:  Bogs, grass-dominated marshes, and the shrubbed or treed swamps are types of 
wetland.  (Wetlands are areas that are saturated or flooded, have characteristic soils, and have water-
tolerant roots.)  Succession from open water to fen to bog (and possibly beyond) shows a change in 
vegetation over time.   As decayed plant matter accumulates in open water, grasses, sedge, pond lilies, 
cattails, horsetails, and bulrushes fill in—forming a fen.  These are followed by the sphagnum moss, 
sundew and cranberry of a bog.  The bog may evolve further, sporting hemlock and evergreen. 
 
Dune succession:  Dunes also show a series of stages of plant development.  Only specialized 
colonizers can first inhabit the dry, salty, nutrient-poor, unstable sands.  Beachgrasses can stabilize 
dunes.  Clumping of plants reduces wind and provides a repository for decaying leaves and grasses.  
That allows mosses and sedges to take hold.  “Fixed dunes” become covered with shrubs.  
Reintroduction of plant species and the removal of non-native species can restore native plants and 
animals to the dune.  Finally trees may inhabit the area.  This succession of vegetation occurs over 
hundreds of years, but a walk inland from the shore often provides a simulated view of this sequence 
of plant life. 
 
Starting from rock:   Succession can also begin with bare rock, as in granite.  Lichen is the first to 
occupy the hard surface.  In a mutually beneficial arrangement, lichen contains both fungi (which 
absorb moisture, breaks down rock, and acquires chemicals) and algae (which use those chemicals for 
photosynthesis).  Particles accumulate forming the thinnest layer of soil.   Short rhizoids of mosses can 
then take hold.  With deepening soil, fireweed, lupine, blueberry and woody plants can survive.  
Shrubs and trees follow. 
 
Succession in woodlands:  A faster (secondary) succession follows the rapid destruction of 
vegetation, as in the case of a forest fire.  Fires are a natural part of the regeneration of a community.  
In mature forests, the floor collects needles, leaves, limbs, and trunks of fallen trees.  (In the cold, the 
organic matter does not decay or decompose quickly,—leaving the natural litter to accumulate.)
Whether started by lightning or humans, fires burn the debris, returning the carbon to the soil.  
Following the 1988 fire at Yellowstone National Park, flowers and grasses first reestablished 
themselves.  Then aspen returned; followed by conifers…In other boreal forests, jack pine are at an 
advantage.  The intense heat melts the resin in their cones, releasing the seeds.  Jack pine and aspen 
quickly form a low, thick layer.  The spruce that follow are more efficient in getting sunlight and thus 
gain the competitive edge making them a climax plant in taiga regions…In temperate forests, the 
sequence of plants includes, annuals and weeds, perennials such as asters, shrubs and perennials such 
as goldenrod and sumac, evergreens such as cedar, and finally deciduous maple and oak…On the one 
hand, forest fires release carbon dioxide and methane and other greenhouse gases that contribute to 
global warming.  On the other hand, photosynthesis by the rapid plant growth that follows recaptures 
some of the carbon dioxide.  Thus the net effect is not as negative as when forests are replaced by 
urban and suburban “development.” 
 
Succession at Mount St. Helens:  A clear succession has followed the 1980 eruption of a Washington 
volcano.  The explosive event forcefully blew down trees and spread lava, mudflows (lahars), and ash 
in the surrounding area.  Hardy weeds reappeared in cracks in the lava.  Windblown seeds took root in 
soil exposed in gullies after the ash had eroded.  Berries and understory plants sprouted from the roots 
of blowdowns.  Alder and lodgepole pine have been the first trees to reappear, as they do better in low-
nutrient soils.   
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3. PHOTOSYNTHESIS;  THE  CARBON  AND  NITROGEN  CYCLES

Oxygen-carbon dioxide cycle            
Individual Images from Microsoft PowerPoint clip art

OXYGEN

CARBON  DIOXIDE

Nitrogen cycle
Credit:  MAIA/EPA
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3.  PHOTOSYNTHESIS  AND  THE CARBON AND  NITROGEN  CYCLES 
 
Photosynthesis:  Using the Sun’s light energy (photo), plants put together (synthesize) carbon dioxide 
and water to make food.  Photosynthesis relies on all parts of the plant:   
 

·  The roots absorb the water.  A deep taproot can anchor a plant in the water- and nutrient-
bearing soil; lateral roots extend the reach; fibrous roots and the finer root hairs increase the 
surface area to increase absorption.   

·  The stem transports the water:  Its vascular system allows for the water and dissolved minerals 
to reach the leaves, within the xylem.   

·  The leaf makes the food:  The surface of the leaf captures sunlight.  The middle layer contains 
chlorophyll, a green chemical that breaks down water (H2O) into oxygen (O2) which is released 
and hydrogen ions.  Hydrogen (H) is combined with carbon dioxide (CO2) to form glucose
(C6H12O6), a simpler sugar.  The underside of the leaf contains openings called stomata which 
allow gaseous exchange—with carbon dioxide entering the leaf and oxygen exiting.  Stomata 
also allow transpiration—the release of 10% of the amount of water that the plant had brought 
in through its roots.  The guard cells surrounding the stomata adjust the size of the opening—
depending on changes in temperature, humidity, wind, and light.  This regulates the intake of 
carbon dioxide for photosynthesis and the release of water (to avoid desiccation).  A single, 
large oak tree can release 40,000 gallons of water per year. 

 
Simple sugars produced during photosynthesis can either be “burned” for energy and growth or stored 
as starches and carbohydrates.  Storage takes place in the plant’s fruit (as in apples), leaves (as in head 
lettuce), stems (as in above ground asparagus or below ground potatoes), or in roots (as in carrots).
The phloem (tubes in the stem) transports the sugars and starches from the leaf to stem or roots. 
 
Respiration:  All cells in both plants and animals “burn” food for energy and growth.  Using oxygen, 
sugars are broken down to release their stored chemical energy.  In the process, carbon dioxide and 
water are released.  In many ways it is the opposite of photosynthesis:  Respiration breaks down 
sugars, uses oxygen, releases carbon dioxide, releases water, and does not need light. 
 
Oxygen-carbon dioxide cycle:  The largely reciprocal processes of photosynthesis and respiration 
result in the oxygen-carbon dioxide cycle.  Plants take in carbon dioxide and release oxygen.  Oxygen 
is taken in by animals and plants for respiration, and by vehicles and industry in combustion.  Carbon 
dioxide is released by animals, plants, vehicles, industry, volcanoes, and fires.  The carbon dioxide is 
taken in by plants, continuing the cycle…Human activities of the last two centuries have altered both 
the balance of that cycle and the storage of carbon.  (Combining with hydrogen, oxygen, and nitrogen, 
carbon can exist in organic forms in living organisms.  It can also be stored in inorganic forms in soil, 
rocks, air, oceans, and in fossil fuels.) 
 
Nitrogen cycle:  Beside carbon, oxygen, and hydrogen, nitrogen is also crucial for living organisms.  It 
too is processed in a cycle:  Nitrogen is converted into a usable form by bacteria (and detritus feeders 
and some algae).  Bacteria can be dispersed in the soil, but they are often concentrated in the roots of 
clover, alfalfa, and soybeans.  Through nitrification, the bacteria “fix” nitrogen—transforming it into 
amino acids, (critical proteins for plants and animals).  Dissolved in water, the nitrogen compounds are 
absorbed by plants.  The plants and animals which consume them use the nitrogen in the proteins for 
growth and functioning.  Nitrogen from them returns to the soil in wastes or in the decay after death.  
Then the cycle begins again. 
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4.  CLIMATE

Water cycle Credit: John M. Evans, U.S. Geological Survey

Koeppen Climate Map Credit:  Food and Agriculture Organization of the United Nations
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4.  THE WATER  CYCLE  AND  CLIMATES 
 

The water cycle:  Water can be liquid (water), gas (vapor), or solid (ice).  The recurring pattern of 
shifts from phase to phase is called the hydrologic cycle, (water cycle).  While the following list shows 
the stages of the water cycle, there is actually no starting and endpoint in this ongoing process: 
 

·  Evapotranspiration:  In evaporation, heat energy activates particles of water, enabling them to 
break the attractive bonds and to escape from oceans, lakes, rivers, and the soil into the air.  In 
transpiration, leaves release water vapor.  In sublimation, warmth, sun and wind energize H2O 
particles directly from the solid state to the gaseous. 

·  Condensation:  As air is cooled, particles slow down to the point that their energy of motion no 
longer overcomes their attractive forces.  Thus the water molecules coalesce around bits of 
dust, smoke or salt.  When condensation exceeds evaporation, clouds form. 

·  Precipitation:  When droplets coalesce enough to form a raindrop, the gravitational pull 
overcomes the buoyancy of the moist air, causing precipitation…Snow results at colder 
temperatures, where gaseous vapor sublimates (forming ice crystals directly without passing 
through the liquid phase) and then falls as deposition. 

·  Accumulation, infiltration and runoff:  Precipitation and deposition can accumulate (in glaciers 
or ice caps), infiltrate into the ground, or run off impermeable or saturated surfaces. 

·  Storage:  97% of the Earth’s stored water is oceanic salt water.  Most of the rest is locked in 
glaciers and ice caps, primarily in Antarctica and Greenland.  Water returns to the atmosphere 
through evaporation, melting of calved ice, and sublimation.  This continues the cycle. 

 
While the net amount of evaporation, transpiration, and sublimation approximately balances the 
amount of precipitation on a global level, there are strong local variations contributing to climate 
differences. 
 
Climates: The prevailing temperature, precipitation, cloud cover and seasonal variability of a region 
determine its climate.  The region’s latitude dictates when and how directly the Sun’s energy warms 
the land.  Elevation also influences temperature:  Because gravity pulls air particles closer to the Earth, 
there are fewer heat-producing collisions between particles at higher elevations.  Ocean currents 
transfer heat.  (The Gulf Stream allows palm trees to survive in southwest Great Britain.) 
 
The Koeppen classification system lists six categories:   

·  Tropical humid—year-round warm; with no winter or a short or dry one 
·  Dry—subtropical or mid-latitudes deserts or grasslands 
·  Mild—mid-latitude with moderate winters 
·  Severe—mid-latitude with severe winters 
·  Polar—cold and dry with frozen surface (ice cap) or frozen underground layer (permafrost) 
·  Highland—high elevations with localized microclimatic conditions 

 
Biomes:  A biome is a geographical region which shares similar conditions of climate, soil types, flora
and fauna.  It is the particular combination of climate and soil that support an interrelated community 
of plants and animals there.  There are six basic biomes—the cold and dry tundra, the cool evergreen-
dominated taiga, the moderate deciduous-treed temperate forests, the dry-seasoned grasslands, the 
moist rainforest, and the arid desert. The species inhabiting a particular biome have developed 
adaptations that allow them to survive the particular combination of conditions.  Plants and animals 
depend not only on those conditions, but also upon each other as well. 
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Forest food chain
Credit:  Kathy Sarns, USFWS, Alaska

Alaskan marine food web; Grasslands food pyramid 
Credits: USGS Alaska Science Center; images from Microsoft PowerPoint clip art 

5.  FOOD  CHAINS,  WEBS,  AND  PYRAMIDS
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5.  FOOD  CHAINS,  WEBS,  AND  PYRAMIDS 
 

Producers:  Organisms that make their own food occupy the base level of the food/energy system.  These 
autotrophs use energy to transform inorganic compounds to organic ones.  Phytoplankton, plants and 
some algae contain chlorophyll, enabling them to harness the sun’s energy to carry out photosynthesis.  
The chemical products provide the foods for animals. 
 
Consumers:  Unable to make their own food, consumers must ingest nutrients from other organisms.  
The primary (first-level) consumers are herbivores, animals such as rabbits and deer that eat only plants.  
The secondary (second-level) consumers include carnivores who eat herbivores, such as the mice that eats 
grasshoppers.  The tertiary (third-order) consumers are carnivores that eat other carnivores, such as the 
snake that eats mice…Some classification systems include quaternary (higher-level) consumers, which 
extend to carnivores that eat carnivores that eat carnivores, such as the hawk that eats the snake.  These
higher order consumers do not have any predators. 
 
Detritivores:  There is a range of organisms that feed off dead plants and animals, (detritus).  These 
scavengers play an important role in breaking down organic matter into inorganic matter.  This
decomposition process is started when the larger detritivores, such as earthworms and millipedes, shred 
the layer of dead plants and animals on the top of the soil (or on the ocean floor).  Then smaller animals, 
such as millipedes and roundworms (nematodes), further digest the detritus.  Smaller organisms, such as 
fungi and bacteria, complete the process.  Thus phosphorous is returned to the soil, and nitrogen is fixated 
by bacteria into compounds that plants use to make food.  The process is aided by moisture and warm 
temperatures, both of which speed up composting in bins.  In such natural settings such as the forest floor, 
this recycling of nutrients leaves rich organic humus on top of the root-infested layer of soil containing
minerals and organic compounds.  (Beneath that, the less fertile earth lacks the organic building blocks.) 
 
Food chains:  In a simplified model, the food chain shows a single, possible, sequential relationship 
between animals and plants.  Using the Sun’s energy to combine carbon dioxide, water, and inorganic 
compounds from the soil, plants make carbon-based sugars.  This food is ingested by herbivores.  They in 
turn are consumed by omnivores and carnivores.  (When the animals die, scavengers break down their 
remains into the inorganic compounds which are once again used by plants to make food.) 
 
Food webs:  Food webs detail the complexities of the interactions between species.  Animals are not 
limited to confined roles—for example, bears are omnivorous eating both berries and salmon. 
 
Food pyramids:  Food pyramids illustrate other principles in the relationship between food sources.  In a 
community, there is a variety of species at any given food (trophic) level.  Animals lower on the pyramid 
are more numerous; those higher, fewer in number.  The highest order consumers have no predators.  It 
takes more individuals at a lower level to feed one at a higher level…   
The Sun’s energy is transformed and stored as chemical energy by plants at the base of the pyramid 
during photosynthesis.  Some of that energy is lost as an animal from a higher level eats from a lower 
level.  Ten percent of the stored energy is also lost to heat, breathing, digestion, locomotion, etc.   
 
Biomagnification:  While energy is lost, chemicals are not.  Nutrients accumulate,—much to the benefit 
of the consumer.  Pollutants, however, also accumulate.  This process, called biomagnification, causes 
toxic chemicals to become more and more concentrated higher up the food chain.  PCBs are found at 
levels 5000 times greater in the Great Lakes herring gull than in the phytoplankton at the beginning of its 
food chain.  The death and malformation of the chicks are signs of such environmental hazards. 
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The remaining pages include:

6. Tundra and Taiga

7. Temperate Forests and Tropical Rainforests

8. Grasslands and Deserts

9. Ecosystems

10. Human Impact

11. References list


