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Ecological pyramids worksheet answer key

Autotrophs (producers) synthesize their own energy, creating organic materials that are used as fuel by the heterotropics (consumers). Distinguishing between photoautotrophs and chemoautotropics and the ways in which Key Takeaways Key Points acquire energy Food networks illustrate how energy flows through ecosystems, including
the efficiency with which organisms acquire and use it. Autotropics, producers in food networks, can be photosynthetic or chemosynthetic. Photoautotrophics use light energy to synthesize their own foods, while chemoautotropics use inorganic molecules. Chemoautotrophs are usually bacteria that live in ecosystems where sunlight is not
available. Heterotropics cannot synthesize their own energy, but must obtain it from autotrophs or other heterotropics; act as consumers in food networks. Key terms photoautotrotroph: an organism that can synthesize its own food using light as an energy chemoautotrot source: a simple organism, as a protozoa, which derives its energy
from chemical processes rather than heterotropic photosynthesis: an organism that requires an external supply of energy in the form of food, since it cannot synthesize its own All living beings require energy in one way or another since energy is required by most energy, complex metabolic pathways (often in the form of ATP); life itself is
an energy-driven process. Living organisms would not be able to assemble macromolecules (proteins, lipids, nucleic acids and complex carbohydrates) from their monomeric subunits without a constant energy input. It is important to understand how organisms acquire energy and how that energy is transmitted from one organism to
another through food networks and their constituent food chains. Food networks illustrate how energy flows directionally through ecosystems, including the efficiency with which organisms acquire it, use it, and how much is left for use by other organisms in the food network. Energy is acquired by living beings in three ways:
photosynthesis, chemosynthesis, and the consumption and digestion of other living or previously living organisms by heterotropics. Photosynthetic and chisynthetic organisms are grouped into a category known as autotrophs: organisms capable of synthesizing their own foods (more specifically, capable of using inorganic carbon as a
carbon source). Photosynthetic autotrophics (photoautotrophic) use sunlight as an energy source, while chemoautotrophic autotropics use inorganic molecules as an energy source. Autotrophs act as producers and are critical to all ecosystems. Without energy would not be available to other living organisms and life itself would not be
possible. Photoautotrophics, such as plants, algae and photosynthetic bacteria, serve as an energy source for most of the world's ecosystems. These ecosystems are often described by grazing food networks. Photoautotrophics harness the sun's solar energy by converting it into chemical energy in the form of ATP (and NADP). Energy
stored in ATP is used synthesize complex organic molecules, such as glucose. Chemoautotrophs are mainly bacteria found in rare ecosystems where sunlight is not available, such as those associated with dark caves or hydrothermal vents at the bottom of the ocean. Many chemoautotropics in hydrothermal vents use hydrogen sulfide
(H2S), which is released from the vents, as a source of chemical energy. This allows chemoautotropics to synthetically synthetic complex organic molecules, such as glucose, for their own energy and in turn supply energy to the rest of the ecosystem. Chemoautotrophs: Swim shrimp, some squat lobsters and hundreds of ventilation
mussels are seen on a hydrothermal vent at the bottom of the ocean. As no sunlight penetrates this depth, the ecosystem is backed by chemoautotrophic bacteria and organic material sinking from the ocean's surface. Heterotropics function as consumers in the food chain; obtain energy in the form of organic carbon by eating autotrophs
or other heterotropics. They break down complex organic compounds produced by autotrophs into simpler compounds, releasing energy by oxidizing carbon and hydrogen atoms into carbon dioxide and water, respectively. Unlike autotrophs, heterotropics are unable to synthesize their own food. If they can't eat other organisms, they'll
die. Productivity, as measured by net gross and primary productivity, is defined as the amount of energy that is incorporated into a biomass. Explaining the concept of primary production and distinguishing between gross primary production and net primary production Key points A biomass is the total mass of living and previously living
organisms within a trófic level; ecosystems have characteristic amounts of biomass at each trófic level. Primary producer productivity (gross primary productivity) is important for ecosystems because these organisms provide energy to other living organisms. Net primary productivity (energy that remains in primary producers after
considering breathing and heat loss) is available to primary consumers at the next level of traffic. Key biomass terms: the total mass of all living things within a specific area, habitat, etc. gross primary productivity: rate at which primary photosynthetic producers incorporate energy from the primary productivity of the solar grid: energy that
remains in primary producers after accounting for the trófic level of breathing and heat loss of organisms : a particular position occupied by a group of organisms in a food chain (primary lead producer, primary consumer, secondary consumer or tertiary consumer) Productivity within an ecosystem can as the percentage of energy entering
the ecosystem incorporated into biomass at a given trófic level. Biomass is the total mass in a unitary area (at the time of measurement) of living or previously living organisms within a trófic level. Ecosystems have characteristic amounts of biomass at each trófic level. For example, in English primary producers represent a biomass of 4
g/m2 (grams per meter squared), while primary consumers exhibit a biomass of 21 g/m2. The productivity of primary producers is especially important in any ecosystem because these organisms provide energy to other living organisms by photoautotrophy or chemoautotrophy. Photoautotrophy is the process by which an organism (such
as a green plant) synthesizes its own food from inorganic material using light as an energy source; chemoautotrophy, on the other hand, is the process by which simple organisms (such as bacteria or archaea) derive energy from chemical processes rather than photosynthesis. The rate at which primary photosynthetic producers
incorporate energy from the sun is called gross primary productivity. An example of gross primary productivity is the energy flow compartment diagram within the silver Springs aquatic ecosystem. In this ecosystem, the total energy accumulated by primary producers was shown to be 20,810 kcal/m2/year. Energy Flow in Silver Springs:
This concept model shows the flow of energy through a spring ecosystem in Silver Springs, Florida. Notice that energy decreases with each increase in the trófic level. Because all organisms need to use some of this energy for their own functions (such as breathing and consequent metabolic heat loss), scientists often refer to the net
primary productivity of an ecosystem. Net primary productivity is the energy that remains in primary producers after accounting for the breathing and heat loss of organisms. Net productivity is available to primary consumers at the next trófic level. In the silver spring example, 13,187 of the 20,810 kcal/m2/year were used for breathing or
lost as heat, leaving 7,632 kcal/m2/year of energy for use by primary consumers. Energy is lost as it is transferred between macrophycal levels; the efficiency of this energy transfer is measured by NPE and TLTE. Illustrating the energy transfer between Key Takeaways Key Points trophycal levels Energy decreases as the macrophycal
levels rise because energy is lost as metabolic heat when organisms of a trófic level are consumed by organisms of the next level. Trófic-level transfer efficiency (TLTE) measures the amount of energy that is transferred between macrophycal levels. A food chain generally cannot sustain more than six energy transfers before all energy
runs out. Net Production Efficiency (NPE) measures the efficiency with which each trófic level uses and incorporates the energy of its food into biomass to feed the next level of traffic. Endothermals have a they use more energy for heat and breathing than ectotherms, so most endotherms have to eat more often than ectotherms to get the
energy they need to survive. Since cattle and other animals have low npEs, it is more expensive to produce energy content in the form of meat and other animal products than in the form of maize, soybeans and other crops. Key Key assimilation: biomass of the current trófic level after accounting for energy lost due to incomplete food
intake, energy used for breathing, and energy lost as net productivity of waste consumers: energy content available to organisms of the next trófic level of net production efficiency (NPE): measurement of the capacity of a trófic level to convert the energy it receives from the previous trófic level into the toxic level of biomass transfer
efficiency ( TLTE): Energy transfer efficiency between two successive trófic levels Large amounts of energy are lost from the ecosystem between a trófic level and the next level as energy flows from primary producers through the various drug levels of consumers and decomposers. The main reason for this loss is the second law of
thermodynamics, which states that every time energy is converted from one form to another, there is a tendency towards disorder (entropy) in the system. In biological systems, this means that a large amount of energy is lost as metabolic heat when organisms of a trófic level are consumed by the next level. Measuring energy transfer
efficiency between two successive tróphycal levels is called trófic-level transfer efficiency (TLTE) and is defined by the formula: [latex], text, TLTE, frac, text, text, text, text, text, text, text, text, text, quad text, and text level, text, production, text, text, text, text, text, text, text, text, , text, text, text, text and text in Silver Springs, the TLTE
between the first two trophycal levels was about 14.8 percent. The low efficiency of energy transfer between the trophycal levels is usually the main factor limiting the length of food chains observed in a food network. The fact is, after four to six energy transfers, there is not enough energy left to withstand another trófic level. In the food
network of the Lake Ontario ecosystem, only three energy transfers occurred between the primary producer (green algae) and the tertiary or apex consumer (Chinook Salmon). Food web of Lake Ontario: This food website shows interactions between organisms through drug levels in the Lake Ontario ecosystem. Primary producers are
profiled in green and primary consumers in orange, secondary consumers in blue, and tertiary (apex) consumers in purple. Arrows point from an organism that is consumed to the organism that consumes it. Notice how some lines point to more than one trófic level. For example, opossum shrimp is eaten by both primary producers and
primary consumers. Environmentalists have many different methods of measuring energy within ecosystems. Some transfers are easier or harder to measure depending on the complexity of the ecosystem and how much access scientists have to observe the ecosystem. In other words, some ecosystems are harder to study than others;
the quantification of energy transfers should sometimes be estimated. Net production efficiency Another main parameter that is important characterizing the flow of energy within an ecosystem is the efficiency of net production. Net production efficiency (NPE) allows environmentalists to quantify the efficiency with which organisms at a
given trófic level incorporate the energy they receive into biomass. It is calculated using the following formula: [latex]-text-NPE-frac--text-red-text-consumer-quad-text-productivity---text-text-assimilation-text-x-100[/latex] Net consumer productivity is the energy content available to organisms at the next trófic level. Assimilation is the
biomass (energy content generated per unit area) of the current trófic level after accounting for energy lost due to incomplete food intake, energy used for breathing and energy lost as waste. Incomplete ingestion refers to the fact that some consumers eat only part of their food. For example, when a lion kills an antelope, it will eat
everything except the skin and bones. The lion lacks the energy-rich bone marrow inside the bone, so the lion doesn't make use of all the calories its prey could provide. Therefore, NPE measures the efficiency with which each trófic level uses and incorporates the energy of its food into biomass to feed the next trófic level. In general, cold-
blooded animals (ectotherms), such as invertebrates, fish, amphibians, and reptiles, use less energy they get for breathing and heat than hot-blooded animals (endotherms), such as birds and mammals. The extra heat generated in endoterms, although an advantage in terms of the activity of these organisms in colder environments, is a
major disadvantage in terms of NPE. Therefore, many endotherms have to eat more often than ectotherms to get the energy they need to survive. In general, NPE for ectotherms is an order of magnitude (10x) higher than for endoterms. For example, NPE for a leaf-eating caterpillar has been measured by 18 percent, while NPE for an
acorn-eating squirrel can be as low as 1.6 percent. The inefficiency of energy use by hot-blooded animals has broad implications for the global supply of food. It is widely accepted that the meat industry uses large quantities of crops to feed livestock. Because PNP is low, much of the energy in animal feed is lost. For example, it costs
about $0.01 to produce 1000 dietary calories (kcal) of corn or soy, but about $0.19 to produce a similar number of calories that grow cattle for beef consumption. The same energy content of cattle milk is also expensive, at approximately $0.16 per 1000 kcal. Much of this difference is due to the low NPE of livestock. Therefore, it has a
growing movement around the world to promote the consumption of non-meat and non-dairy foods so that less energy was wasted feeding animals for the meat industry. Ecological pyramids, which can be inverted or vertical, represent biomass, energy and the number of organisms at each trófic level. Explain the shape and structure of
the Key Takeaways Key Points Points ecological pyramid numbers can be vertical or inverted, depending on the ecosystem. Biomass pyramids measure the amount of energy converted into living tissue at different tromic levels. The English Channel ecosystem exhibits an inverted biomass pyramid as primary producers make up less
biomass than primary consumers. Pyramidal ecosystem modeling can also be used to show energy flow through tromic levels; energy pyramids are always upright as energy decreases at each trófic level. All types of ecological pyramids are useful for characterizing the structure of the ecosystem; however, in the study of the flow of
energy through the ecosystem, energy pyramids are the most consistent and representative models of ecosystem structure. Key Ecological Pyramid Terms: Diagram showing the relative amounts of energy or matter or the number of organisms within each trófic level in a food chain or food network The structure of ecosystems can be
visualized with ecological pyramids, which were first described by Charles Elton's pioneering studies in the 1920s. Ecological pyramids show the relative quantities of various parameters (such as the number of organisms, energy and biomass) through the tróphycal levels. Ecological pyramids can also be called trófic pyramids or energy
pyramids. Number pyramids can be upright or inverted, depending on the ecosystem. A typical grassland during the summer has a vertical shape as it has a base of many plants, with the number of organisms decreasing at each trófic level. However, during the summer in a temperate forest, the base of the pyramid consists of few trees
compared to the number of primary consumers, mostly insects. Because the trees are large, they have a large photosynthetic capacity and dominate other plants in this ecosystem to obtain sunlight. Even in smaller numbers, primary forest producers are still able to withstand other tromic levels. Ecological pyramids: Ecological pyramids
represent the (a) biomass, b) number of organisms and c) energy at each trófic level. Another way to visualize the structure of the ecosystem is with biomass pyramids. This pyramid measures the amount of energy converted into living tissue at different trófical levels. Using the Silver Springs ecosystem example, this data exhibits a
vertical biomass pyramid, while the pyramid of the English Channel example is reversed. Plants (primary producers) in the Silver Springs ecosystem make up a large percentage of the biomass found there. However, phytoplankton in the English Channel example makes up less biomass than consumers zooplankton. As with inverted
pyramids of numbers, the inverted biomass pyramid is not due to the lack of productivity of primary producers, but to the high rotation rate of phytoplankton. Phytoplankton is quickly consumed by primary consumers, minimizing its biomass at any particular time. However, since phytoplankton reproduces quickly, quickly, are able to
support the rest of the ecosystem. Pyramidal ecosystem modeling can also be used to show energy flow through tromic levels. The energy pyramids are always upright, as energy is lost at each trófic level; an ecosystem without sufficient primary productivity cannot be supported. All types of ecological pyramids are useful for
characterizing the structure of the ecosystem. However, in the study of energy flow through the ecosystem, energy pyramids are the most consistent and representative models of ecosystem structure. When toxic substances are introduced into the environment, organisms at higher trófical levels suffer more damage. Describe the
consequences of biomagnification between Key Takeaways Key Points Biomagnification trófical levels increases the concentration of toxic substances in organisms with higher tromic levels. DDT is an example of a substance that biofifififies; birds accumulate sufficient amounts of DDT by eating fish to cause adverse effects on bird
populations. The presence of polychlorinated biphenyls (PCBs) in phytoplankton causes an increase in PCB concentrations in wall eyes and birds. Heavy metals, such as mercury and cadmium, found in certain types of shellfish can also be biomagnified. Key biomagnification terms: the process, in an ecosystem, in which a higher
concentration of a substance in an organism is obtained higher in the food chain diclorodifenyltricloroethane: a chlorinated hydrocarbon that is mainly used as an insecticide apex consumer (DDT): consumers with few or no predators of their own, residing at the top of their food chain One of the most important environmental
consequences of the ecosystem is biomagnetic : the increasing concentration of persistent and toxic substances in organisms at each trófic level, from primary producers to apex consumers. Many substances have been shown to bioaccumulate, including classic studies with the pesticide dichlorodiphenyltricloroethane (DDT), which was
published in the 1960s bestseller Silent Spring by Rachel Carson. DDT was a commonly used pesticide before its dangers were known. In some aquatic ecosystems, organisms at each trófic level consumed many organisms at the lower level, which caused DDT to increase in birds (apex consumers) that ate fish. Therefore, the birds
accumulated sufficient amounts of DDT to cause fragility in their eggshells. This effect increased egg rupture during nesting, which was shown to have adverse effects on these bird populations. The use of DDT was banned in the United States in the 1970s. Other biomagnifying substances are polychlorinated biphenyls (PCBs), which
used in refrigerant liquids in the United States until their use was banned in 1979, and heavy metals such as mercury, lead and cadmium. These substances were best studied in aquatic ecosystems where fish species at different tromic levels accumulate toxic substances brought through the ecosystem by primary producers. In a study
conducted by The National Oceanic and Atmospheric Administration (NOAA) in Saginaw Bay of Lake Huron, PCB concentrations increased from the main producers of the ecosystem (phytoplankton) through the different trófic levels of fish species. The apex consumer (walleye) had more than four times the amount of PCBs compared to
phytoplankton. In addition, based on the results of other studies, birds that eat these fish may have PCB levels at least an order of magnitude higher than those found in lake fish. PCB concentration in Lake Huron: This graph shows the CONCENTRATIONs of PCBs found at the various tróphycal levels in the Saginaw Bay ecosystem of
Lake Huron. The numbers on the X axis reflect enrichment with strong nitrogen isotopes (15N), which is a marker for increasing uprophycal levels. Note that fish at higher trófical levels accumulate more PCBs than those at lower tróphycal levels. Other concerns have been raised about the accumulation of heavy metals, such as mercury
and cadmium, in certain types of shellfish. The U.S. Environmental Protection Agency (EPA, for sustening) recommends that pregnant women and young children do not consume swordfish, sharks, real mackerel, or tile fish due to their high mercury content. It is recommended that these individuals eat low-mercury fish: salmon, sardines,



tilapia, shrimp, pollock and catfish. Biomagnification is a good example of how ecosystem dynamics can affect our daily lives, even influencing the food we eat. Eat.
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