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Aquatic & Terrestrial Biomes
Aquatic
Biomes are large geographic areas that have similar plant and animal communities.
Aquatic biomes are generally divided into two groups based on the absence or presence
of salt. Marine biomes generally have a salt concentration greater than 3%, whereas
freshwater biomes have a salt concentration that is less than 1%.
Several properties of water have allowed life to flourish within these biomes. The ability
of water to stabilize temperature depends on its relatively high specific heat. The
buoyant force that water provides minimizes the energy spent by organisms in the
struggle against gravity. In addition, when present, dissolved nutrients are readily
obtained by aquatic organisms. Nutrient availability, dissolved oxygen content, and
access to sunlight determine where aquatic organisms can live.
Freshwater Biomes
Runoff of precipitation from watersheds provides the water for freshwater biomes.
Freshwater biomes can be grouped in two distinct categories. The first category is
standing water or lentic ecosystems, which consist of lakes, ponds, and inland wetlands.
Lakes are classified by their rate of primary productivity:
1. Oligotrophic Lake – very low primary productivity; generally considered
nutrient-poor; newly formed or located in cold regions; high dissolved oxygen
2. Mesotrophic Lake – fall somewhere between oligotrophic and eutrophic lakes in
productivity
3. Eutrophic Lake - high primary productivity; contain large communities with
diverse populations; often older lakes
Eutrophic lakes are often caused by an influx of limiting nutrients such as nitrates and
phosphates. This anthropogenic cause is called cultural eutrophication.
The waters of these freshwater lakes can be defined based on thermal characteristics.
Thermal Zones (Fig. 1):
Epilimnion
warm upper layer of water with
high levels of dissolved oxygen
Hypolimnion
lower, colder, denser layer that
is not exposed to atmosphere
which leads to a lower dissolved
oxygen content
Thermocline
the region between the two
layers that has a rapid
temperature change
Fig. 1

®

Copyright © 2013 National Math + Science Initiative , Inc., Dallas, TX. All rights reserved.

Aquatic + Terrestrial Biomes

The waters of freshwater lakes can also be defined based upon depth and distance from
the shoreline (Fig. 2). The littoral zone is the shallow area near the shore. Plants can
take root and thrive in this area. The limnetic zone is the open surface water of the lake
past the littoral zone. Together the limnetic and littoral zones make up the photic or
euphotic zone (light-penetrating zone). Plankton (small, drifting organisms) are common
here. They consist of phytoplankton (autotrophic) and zooplankton (heterotrophic).
The profundal zone is the deep water beneath the limnetic zone and does not receive
light (aphotic). The benthic zone lies at the bottom of the lake. The organisms that live
here rely on detritus for energy.

Fig. 2
Inland wetlands are lands covered with fresh water all or part of the year. These include
marshes, swamps, bogs, prairie potholes, and floodplains. They have great ecological
and economic importance. These include wildlife habitat, charge zones for aquifers,
filter water to improve quality, reduce erosion, and contribute to the biogeochemical
cycles. Inland wetlands have been greatly reduced by man. Agriculture is the chief
contributor to the loss of wetlands. Urban development has also played a role in wetland
degradation.
The second category of freshwater biomes is flowing water or lotic ecosystems. These
include streams and rivers. Rivers typically have three phases that they undergo as they
flow towards the sea. Many rivers’ headwater or source originates in the mountains.
The river here is cold, narrow, and turbulent. Dissolved oxygen is high, while primary
productivity is low. Organisms found here have to be well adapted to fast-moving water.
Further downstream, the river enters a transition zone where it slows, widens and often
becomes deeper. This promotes production, and supports a more diverse community.
Once the river enters the flood plain it is very broad and moves very slowly. Dissolved
oxygen is much lower at this point.
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Marine Biomes
Marine biomes consist of coastal ocean, open ocean, coral reefs, estuaries, coastal
marshes, and mangrove swamps.
Oceans cover over 70% of earth’s surface. They regulate earth’s climate by distributing
heat throughout the world on ocean currents. The ocean is divided vertically into the
intertidal zone, the neretic zone, and the oceanic zone (Fig. 3). The intertidal zone is
the land that is exposed at low tide and covered at high tide. Organisms here must be
very tolerant to harsh, extremely varying conditions. The neretic zone is the ocean
covering the continental shelf. Although this makes up only ten percent of the ocean, it
contains over ninety percent of the ocean’s organisms. The oceanic zone is the waters
past the continental shelf and is much less productive. Nektonic (strong-swimming)
organisms swim long distances through this “desert” in search of food. The ocean can
also be divided as shown below (Fig. 3). In this way it is separated into the euphotic,
aphotic, abyssal, and hadal regions.

Fig. 3
Coral reefs are found in the clear, warm coastal waters of the tropics and subtropics.
These have often been called the “rainforest” of the marine ecosystems due to their high
diversity. The foundation of these unique ecosystems is the calcium carbonate
exoskeleton secreted by coral. This becomes the backbone of the reef which provides
habitat for many species. These reefs are important nurseries for many species of fish.
Coral reefs are currently under extreme pressure by man. This includes pollution,
destruction for shipping channels, and even bleaching. Coral bleaching is due to an
increase in water temperature, which is attributed to global warming.
Estuaries, coastal marshes, and mangrove swamps are all found along the coast.
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Estuaries are areas of coastal water where freshwater from rivers empty into the ocean.
This creates brackish water that varies in salinity and temperature. The flowing water
does, however, provide a constant supply of nutrients making this ecosystem one of the
most productive. Estuaries are vital nurseries for oceanic fish and critical habitat for
migratory birds.
Estuaries have been badly abused with pollution from agriculture runoff to over-fishing.
Eutrophication has also led to hypoxia (reduction of dissolved oxygen) that leads to
“dead zones.”
Coastal wetlands, which include coastal marshes and mangrove swamps, maintain the
integrity of the shoreline by reducing erosion. They also provide areas for breeding and
for the rearing of young fish and invertebrates. Mangrove swamps are found in the
tropical areas of the world while coastal marshes are found more in temperate areas.
Almost forty percent of the world’s population lives within one hundred kilometers of the
coast. This has caused coastal wetlands to be greatly degraded over the years. Habitat
conversion, pollution, and introduction of invasive species are among some of the threats.
Terrestrial
Scientists divide the terrestrial world into seven major biomes. Based on the following
factors:
• average annual precipitation
• temperature
• soil type
These factors are a result of each biome’s latitude and altitude leading to unique
biological communities.
Tundra
The term tundra is Russian for “treeless mountain.” This is an apt description of a biome
dominated by dwarf shrubs, mosses, grasses and lichens. Tundra is found in the extreme
northern and southern latitudes. It is also found at higher elevations throughout the
world’s mountain ranges as alpine tundra. Melted surface water exists only during a
short summer season. High winds, limited water (melted) and low temperature inhibit
plant growth. Ranging from a few inches to a few feet below the surface, permanently
frozen soil (permafrost) is found.
During the summer months, millions of birds migrate to the Arctic tundra. However,
only 48 species of land mammals can be found in the Arctic tundra. These mammals
escape the extreme winters by hibernating or migrating.
Due to extreme conditions, tundra has remained relatively free from human activity.
However, the pursuit of natural resources (oil, uranium, etc.) and global warming could
radically change this biome in a relatively short period of time.
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Taiga
The taiga is the world’s largest terrestrial biome. Evergreens (pines and spruces)
dominate this biome. Slow decomposition and leaching conspire to deplete nutrients in
the soil. Another Russian term, podzol, is used to describe this “ashy” soil. The taiga is
also known as the boreal forest.
The taiga is found throughout the high northern latitudes (Russia and Canada). This
biome supports a larger number of mammals than the tundra and is also nesting grounds
for many migrating birds.
Large tracts of taiga have been harvested for lumber. A common practice for removing
timber is called clear-cutting. This removes all trees in an area and is very disruptive to
the soil.
Grassland
Two main divisions of grasslands:
• Tropical grasslands (savannas)
• Temperate grasslands
Grasslands are commonly found between deciduous forests and deserts. This biome
became widespread toward the end of the Cretaceous. The flora typically consists of a
variety of grasses and arid-tolerant trees. Many of the animals found in this biome have
unique adaptations that enable them to exploit grasses. These adaptations include
specialized dentition and digestive tracts.
Temperate grasslands typically receive 20 – 35 inches of rain each year. The soil is rich
(dark, fertile humus) in nutrients and held together by a vast network of roots. The
quality of the soil, the lack of trees, and the relative “flatness” of grasslands has led to
this biome being the most disturbed biome in North America. Over 99% of this biome
has been altered by farming and ranching.
Temperate grassland names:
1. Prairie (North America)
2. Veldt (Africa)
3. Steppes (Asia)
4. Pampas (South America)
Tropical grasslands are equatorial in occurrence and are usually savannas. Savannas
cover almost half of Africa. Savannas typically receive 20 – 50 inches of precipitation
each year.
Both temperate and tropical grasslands are fairly resilient. Fire and grazing (controlled)
maintain the integrity of the biome.
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Temperate Forest
Temperate forests occur in eastern North America, northeastern Asia, and Europe. Broadleaf trees (deciduous) dominate the flora. Although they have more tree diversity (3-4
species per km2) than the taiga, they pale in comparison to tropical rainforests (up to 100
species per km2). Temperate forests receive on average 30 to 60 inches of precipitation
each year. The soil found here is fertile and enriched by decaying leaves.
Tropical Rainforest
Tropical rainforests occur near the equator, within the Tropic of Cancer and Tropic of
Capricorn. This is the most biodiverse of all biomes. A major characteristic of tropical
rainforests is their lack of traditional seasonality. Temperature (20-25° C) and amount of
sunlight varies little throughout the year. Precipitation exceeds 2000 mm (>80 inches)
and is equally distributed throughout the year. The soil found in tropical rainforests is
very poor. Decomposition is very rapid and soils are subject to heavy leaching.
Tropical rainforests have a multilayered canopy that allows very little light to reach the
ground. Plant-life is very diverse Buttressed trunks and prop roots support tall trees that
are mostly evergreen with large leaves. Epiphytes are abundant (orchids, bromeliads,
and lianas). More than half of tropical rainforests have been destroyed.
Mediterranean
Mediterranean or chaparral is a temperate biome, characterized by hot-dry summers and
mild and rainy winters. Nearly all of the rainfall occurs in the winter. This biome occurs
in the Mediterranean Basin, California, Central Chile, Southwest Australia, and the Cape
Province of South Africa.
Desert
Deserts cover 20% of Earth’s surface. A desert is a biome where potential evaporation
exceeds precipitation (<10 inches). The vegetation is drought-resistant, sparse, and
widely spread. The flora and fauna possess adaptations that enable them to survive in
extreme conditions. Soil is practically non-existent. Deserts are found in the interior of
continents or from rain shadow effect.
Three classes of deserts:
1. Tropical desert – temperatures usually high year-round and little rain.
Ex. Sahara
2. Temperate desert – Daytime temperatures high in summer and low in winter,
more precipitation than tropical desert.
Ex. Mojave
3. Cold desert – Winters are cold and summers are warm or hot.
Ex. Gobi
Semi-deserts are intermediate between desert and grassland and dominated with thorn
trees and shrubs adapted to long dry spells, with brief periods of sometime heavy rain.
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