
Biology STAAR review 



Science concepts 

• (4) The student knows that cells are the basic 
structures of all living things with specialized 
parts that perform specific functions and that 
viruses are different from cells. 



The student is expected to… 

• (A) compare and contrast prokaryotic and 
eukaryotic cells 



Eukaryotes  v. Prokaryotes 
Eukaryotes Prokaryotes 

Plant and animal cells Bacteria  

Nucleus No nucleus 

Membrane-enclosed organelles Cell wall 

Divides through mitosis Divides through binary fission 



The student is expected to… 

• (B)  investigate and explain cellular processes, 
including homeostasis, energy conversions, 
transport of molecules, and synthesis of new 
molecules 



Osmosis 
• Water diffuses passively (without energy) from an area with higher 

concentration to an area with lower concentration 

• Osmosis only refers to water 



Diffusion  
• Molecules diffuse passively (without energy) from an area 

with higher concentration to an area with lower concentration 

 



Facilitated diffusion 

• Still diffusion so requires no energy 

• Molecules cross cell membrane at protein 
channels 



Active transport 

• Uses energy (anytime you see ATP in the diagram or mentioned in the 
problem it has to be active transport) 

• This is how molecules get sent from an area of low concentration to an 
area of high concentration (remember, the molecules don’t want to go 
where it is already crowded. They need to be actively sent there using 
energy.) 



The student is expected to… 

• (C)  compare the structures of viruses to cells, 
describe viral reproduction, and describe the 
role of viruses in causing diseases such as 
human immunodeficiency virus (HIV) and 
influenza. 

 



Virus Structure 

-all viruses have 
genetic material 
(DNA/RNA) 
 
-a capsid (sometimes 
called a protein coat) 
covers and protects 
the genetic material 



How viruses infect bacteria cells 

• Bacteriophage- virus that infects bacteria 

 



How viruses infect cells 
• Lysogenic vs. lytic cycle 
• Lysogenic cycle allows the host cell to continue replicating with the virus inside 

• Lytic cycle is when the virus actually breaks out from the cell (lyses) so it can infect 
other cells 

 



HIV 
• Retrovirus- works backwards; starts with RNA and then makes 

DNA from RNA template 

• Once HIV leaves the lysogenic cycle the person has AIDS 



Science concepts 

• (5) The student knows how an organism grows 
and the importance of cell differentiation. 



The student is expected to… 

• (A)  describe the stages of the cell cycle, 
including deoxyribonucleic acid (DNA) 
replication and mitosis, and the importance of 
the cell cycle to the growth of organisms 



Cell cycle and growth 

• Interphase is normal cell life (not mitosis) 

– G1- normal cell functions 

– S- DNA synthesis 

– G2 - normal cell functions 

• Mitosis is cell replication 

 



Mitosis  
• Prophase- chromosomes condense and 

become visible 

• Metaphase- chromosomes are pulled 
by spindle fibers and line up in the 
middle (think M meta, M middle) 

• Anaphase- chromosomes are pulled 
apart by spindle fibers (think A ana, A 
apart) 

• Telophase- nuclear envelopes start to 
form and cytokinesis begins 

• Cytokinesis- the cytoplasm splits and 
you officially have 2 cells; often 
included as the end of telophase 



DNA replication 
• Helicase (enzyme) unwinds parent DNA strand 

• DNA polymerase binds free nucleotides to the now split parent 
strand in the 5’-3’ direction 

 



DNA nucleotide pairings 

•  Adenine pairs with Thymine  

–(Austin, Texas) 

•  Guanine pairs with Cytosine  

–(Go Chaps!) 
• This is what allows replication to occur since the 

matching nucleotide attaches to create the DNA copy 



The student is expected to… 

• (B) examine specialized cells, including roots, 
stems, and leaves of plants; and animal cells 
such as blood, muscle, and epithelium 



Plant Tissue 

• Dermal 
– The outside of the plant, usually the cuticle 

– Protects the plant 

 

• Ground 
– The inside of the plant that is not vascular 

tissue 

 

• Vascular 
– Xylem and phloem 

– Transports water, sugar, other nutreints 



Parts of a plant 
Leaves, stems, roots 

• Site of photosynthesis and gas exchange 

Stomata: holes in 
the bottom of the 
leaf that allow 
gasses to exchange 
(CO2 is taken up and 
used for 
photosynthesis; O2 
created by 
photosynthesis is 
released) 

xylem 

phloem 

stomata 

Cuticle 
Upper epidermis 

Palisade mesophyll 
Absorbs sunlight- this is where most photosynthesis 
occurs 

Spongy mesophyll 
Gas exchange happens here 

Lower epidermis 



Parts of a plant 
Leaves, stems, roots 

• Support leaves & flowers, transport materials 
(vascular  system), stores water, forms new 
plants 

• Woody and herbaceous stems 

• Primary growth 
• Happens in apical meristems 
• Allows all plants to grow up and down 

• Secondary growth 
• Happens in lateral meristems 
• Allows woody plants to grow outward 

(tree trunks) 



Parts of a plant 
Leaves, stems, roots 

• Roots absorb 
water and 
nutrients/minerals 
dissolved in water 

Vascular tissue 
(xylem/phloem) 

Apical meristem  
(area of vertical growth) 

Root cap 

Fibrous root                Taproot  



Animal Cells 



The student is expected to… 

• (C) describe the roles of DNA, ribonucleic acid 
(RNA), and environmental factors in cell 
differentiation 



Cell differentiation 

• All cells in an organism have 
the same DNA 

• Cells differentiate (become 
specific cells like neurons or 
muscle cells) when part of 
their DNA is activated 

• Seriously, you have to get 
this, all cells have the SAME 
DNA. Do not say that 
different cells are different 
because of their DNA 

 



The student is expected to… 

• (D) recognize that disruptions of the cell cycle 
lead to diseases such as cancer 



Checkpoints  

• control mechanisms in eukaryotic cells which ensure proper division of the 
cell.  

• Each checkpoint serves as a potential halting point along the cell cycle, 
during which the conditions of the cell are assessed, with progression 
through the various phases of the cell cycle occurring when favorable 
conditions are met.  

When 
checkpoints don’t 
catch errors,  
cancer can occur 
 



Science concepts 

• (6) The student knows the mechanisms of 
genetics, including the role of nucleic acids 
and the principles of Mendelian Genetics. 



The student is expected to… 

• (A) identify components of DNA, and describe 
how information for specifying the traits of an 
organism is carried in the DNA 



Parts of DNA 

• Nucleotides: ATCG 

• Hydrogen bonds 
connect the bases 

• Phosphate backbone 



How DNA codes for traits  

• DNA holds the genetic code in the form on 
nucleotide bases 

• During transcription, RNA is made 

• RNA gets translated during transcription into 
amino acids (3 RNA make a codon) 

• A chain of amino acids is a protein which 
contributes to a trait or traits 



The student is expected to… 

• (B)  recognize that components that make up 
the genetic code are common to all organisms 



All organisms have the same: 

• 4 nucleotides (ATGC) 

• Make the same amino acids 

• The only difference is the order of the DNA 
sequences  



The student is expected to… 

• (C)  explain the purpose and process of 
transcription and translation using models of 
DNA and RNA 



Transcription 

• the first step of gene expression, in which a particular 
segment of DNA is copied into RNA (mRNA, tRNA or rRNA) by 
the enzyme RNA polymerase. 

• RNA polymerase binds from 5’-3’ 



Translation 
• Messenger RNA is translated into amino acids which form a 

polypeptide (protein) 

• A ribosome is the site where amino acids attach to matching 
codons on the mRNA strand 

• Codon: three nucleotide bases 



The student is expected to… 

• (D)  recognize that gene expression is a 
regulated process 



Gene expression 
• Transcription can occur “as needed” 

• Until the gene is needed, a repressor binds to 
the operator so the gene cannot be transcribed 

 



mRNA Processing 

• Not all RNA is needed 

• Introns (in-between) are removed, exons 
(expressed) are spliced together 



The student is expected to… 

• (E)  identify and illustrate changes in DNA and 
evaluate the significance of these changes 



Gene mutations 
• Substitution- only changes one amino acid; may not affect the outcome of 

the protein 

 

 

 

 

• Frame shit- has a big effect on the outcome of the protein, especially if it 
happens earlier in the amino acid chain 

– Insertion or deletion 



The student is expected to… 

• (F)  predict possible outcomes of various 
genetic combinations such as monohybrid 
crosses, dihybrid crosses and non-Mendelian 
inheritance 



Mendelian Genetics 

• Law of segregation: allele pairs separate randomly, or 
segregate, from each other during the production of 
gametes 

• Allele: a form of a gene (ex: pink or white color) 

• Law of independent assortment: each pair of alleles 
segregates independently of the other pairs of alleles 
during gamete formation 



Genetics vocab 

• Homozygous: has two copies of the same allele (can be 
dominant or recessive; AA or aa) 

• Heterozygous: has two different copies of an allele (one 
dominant, one recessive; Aa) 

• Homozygous dominant: two dominant alleles (AA) 

• Homozygous recessive: two recessive alleles (aa) 

• Genotype: the actual alleles (AA, Aa, aa) 

• Phenotype: what you actually see (purple, white) 



Mendel’s experiment 

• Mendel crossed true-breeding pea plants 

• True-breeding means they were homozygous 
for the trait 

The F1 generation was 
heterozygous for the trait 
 
When he crossed the 
heterozygous flowers, ¾ were 
purple and ¼ was white 
 
¼ were homozygous dominant 
2/4  were heterozygous 
¼ were homozygous recessive 



Monohybrid cross 

• Only works when comparing two alleles for a 
single trait 

Predicts potential 
genotypes and 
phenotypes of 
offspring 
 



Dihybrid cross 

• 2 traits with 2 alleles each 



The student is expected to… 

• (G)  recognize the significance of meiosis to 
sexual reproduction 



       Meiosis      

• Turns diploid cell to 4 
haploid cells 

• Males make 4 sperm, 
females make 1 egg and 3 
polar bodies 

• Two steps; becomes 
haploid after meiosis I 

• Crossing over allows 
chromosomes to exchange 
genetic information which 
leads to genetic variation 

 

 



The student is expected to… 

• (H)  describe how techniques such as DNA 
fingerprinting, genetic modifications, and 
chromosomal analysis are used to study the 
genomes of organisms 



DNA fingerprinting 

• Can be used to find close relatives or at crime scenes 

• Enzymes cut the DNA into pieces 

• PCR (polymerase chain reaction) is used to duplicate DNA  



Karyotypes 
• Show chromosomes 

• Can show if there are abnormalities like missing or 
extra pieces of chromosome. 

• The first 22 are autosomes 
• The X and Y are sex 

chromosomes 
• Females would have 2 

chromosomes over the X 
• Males have an x and y 

chromosome 
 



Science concepts 

• (7) The student knows evolutionary theory is a 
scientific explanation for the unity and 
diversity of life.  



The student is expected to… 

• (A)  analyze and evaluate how evidence of 
common ancestry among groups is provided 
by the fossil record, biogeography, and 
homologies, including anatomical, molecular, 
and developmental 



Common Ancestry 

• Fossils in lower (older) layers 
are more primitive than those 
in upper (newer) layers 

• Geography- populations in 
island species more closely 
resemble the nearest 
mainland species and 
populations can vary from 
island to island 



homologies 

• Homologous structures- 
similar in structure, not 
necessarily function (evidence 
of common ancestor) 

• Embryology- developmental 
similarities provide evidence 
of evolution 

• Molecular homologies- 
closely-related organisms will 
have similar DNA sequences 



The student is expected to… 

• (B)  analyze and evaluate scientific 
explanations concerning any data of sudden 
appearance, stasis, and sequential nature of 
groups in the fossil record 



Punctuated Equilibrium 

• Speciation occurs suddenly 
followed by long periods of 
little evolutionary change 

• Stasis- long periods of little 
evolutionary change 

• Sudden appearance- episodes 
of speciation occur suddenly in 
geologic time 



The student is expected to… 

• (C)  analyze and evaluate how natural 
selection produces change in populations, not 
individuals 



Natural Selection 

• Individuals that have inherited beneficial 
adaptations produce more offspring than other 
individuals 

• Their offspring then have those inherited beneficial 
adaptations and produce more offspring 

• After several generations, the population as a whole 
will have more individuals with those traits 

• Natural selection DOES NOT HAPPEN to one 
individual 



The student is expected to… 

• (D)  analyze and evaluate how the elements of 
natural selection, including inherited variation, the 
potential of a population to produce more offspring 
than can survive, and a finite supply of 
environmental resources, result in differential 

reproductive success 



4 main principles of evolution 
• Variation- there has to be differences in individuals 

that result from differences in genetic material 
(natural selection can only act on traits that exist) 

• Overproduction- more offspring means more can 
survive, but it also means they compete for 
resources (and the fittest are more likely to survive) 

• Adaptation- organisms with beneficial adaptations 
survive better than other organisms they compete 
with 

• Descent with modification- if a trait is beneficial and 
the environment stays the same, more and more 
individuals will have the trait in following generations 

 



The student is expected to… 

• (E)  analyze and evaluate the relationship of 
natural selection to adaptation and to the 
development of diversity in and among 
species 



Gene pool 

• Genetic variation is stored in gene pool 

• All alleles in population 

• New alleles can occur from mutations or 
immigration into a population 

• Genetic variation increase the chance that 
some individuals will survive 



The student is expected to… 

• (F)  analyze and evaluate the effects of other 
evolutionary mechanisms, including genetic 
drift, gene flow, mutation, and recombination 



Genetic drift 

• Change in allele frequencies due to chance 
(not natural selection) 

• Bottleneck effect: an even drastically reduces 
the size of a population  randomly only 
some alleles survive 

• Founder effect: a few individuals start a new 
population  randomly bring over only some 
of the alleles of the original population 



Gene flow 

• Movement of alleles from one population to 
another 

• The more gene flow, the more similar different 
populations can become 



The student is expected to… 

• (G)  analyze and evaluate scientific 
explanations concerning the complexity of the 
cell 



Endosymbiont theory 

• Modern eukaryotes likely evolved from early 
eukaryotes engulfing beneficial bacteria 
(prokaryotes) 

• Evidence: mitochondria has it’s own DNA 



Science concepts 

• (8) The student knows that taxonomy is a 
branching classification based on the shared 
characteristics of organisms and can change as 
new discoveries are made.   



The student is expected to… 

• (A) define taxonomy and recognize the 
importance of a standardized taxonomic 
system to the scientific community 



taxonomy 

• Branch of science having to do with naming 
and classifying organisms 

• Binomial nomenclature is the two-name 
naming system  

– Genus species 

– Genus is capitalized, species is lowercase, written 
in italics 

– Helps eliminate confusion between scientists 



The student is expected to… 

• (B)  categorize organisms using a hierarchical 
classification system based on similarities and 
differences shared among groups 



• Kingdom is very broad and the 
divisions get more specific as 
you go down towards species 



The student is expected to… 

• (C)  compare characteristics of taxonomic 
groups, including archaea, bacteria, protists, 
fungi, plants, and animals 





Science concepts 

• (9) The student knows the significance of 
various molecules involved in metabolic 
processes and energy conversions that occur 
in living organisms.   



The student is expected to… 

• (A)  compare the structures and functions of 
different types of biomolecules, including 
carbohydrates, lipids, proteins, and nucleic 
acids 



Carbohydrate 

• Monomer: monosaccharide 

• Polymer: polysaccharide 

• Elements: Carbon, Hydrogen, Oxygen (CHO) 

• Examples: cellulose (plant structure), starch 
(plant storage), glycogen (animal storage), 
chitin (fungus and bug structure) 

• Functions: immediate energy source, short 
term energy storage, structural support 



Carbohydrate 
Monomer examples Polymer examples 

Look for: 
Only C, H, O 
A 1:2:1 CHO ratio (same amount of C and O, double H) 
Pentagons and hexagons 
 



Lipid 
• Monomer: no true monomer 

• Polymer: no true polymer 

• Elements: CHO (phosphorous on head of 
phospholipid) 

• Examples: triglyceride, phospholipid, 
saturated and unsaturated fatty acid 

• Functions: long-term energy storage, 
membrane structure, communication 
(hormones), insulation 



Lipid 

Phospholipid 

Triglyceride  

Fatty acid 

Things to look for: 
LOTS of C and H 
Tails 
Zig zag lines 



Protein  

• Monomer: amino acid 

• Polymer: polypeptide 

• Elements: CHON 

• Examples: keratin (hair, nails), muscles, meat, 
cheese, nuts, enzymes 

• Catalyze metabolic reactions (enzymes), 
chemical messengers (hormones), structural 
component (hair, nails, collagen, elastin) 



Protein  
Amino acid polypeptide 

Things to look for: 
Carbon in the middle, 4 things bonded to the side 
Circles 
Chains of circles 



Nucleic Acid 

• Monomer: nucleotide 

• Polymer: nucleic acid 

• Elements: CHONP 

• Examples: DNA, RNA, ATP 

• Functions: genetic information storage, 
protein synthesis 

 



Nucleic Acid 

What to look for: 
3 parts of a nucleotide 
One pentose sugar 
Helix shape 



The student is expected to… 

• (B)  compare the reactants and products of 
photosynthesis and cellular respiration in 
terms of energy and matter 



Photosynthesis  

• The process of creating sugar (food) by 
capturing sunlight 

 



Cellular respiration 
• The process of breaking down sugar in the 

presence of oxygen to created energy (ATP) 

• Occurs in animals, plants, and other 
eukaryotes 

• Takes place in mitochondria 

 



The student is expected to… 

• (C)  identify and investigate the role of 
enzymes 



Enzymes 

• ENZYMES ARE PROTEINS!!!!!!! 

• Enzymes catalyze reactions- they make them 
happen faster---super important for all 
functions 

 



The student is expected to… 

• (D)  analyze and evaluate the evidence 
regarding formation of simple organic 
molecules and their organization into long 
complex molecules having information such as 
the DNA molecule for self-replicating life 



Biomolecules  
• Carbon-based 

• Monomer- a singular repeating subunit 

• Polymer- a chain of monomers bound 
together 

• **a biomolecule is  

a polymer, made of  

many monomers 



Dehydration Synthesis 

• Joins molecules together (makes longer polymers) 

What to look for: 
-molecules joining 
(synthesis)  to make a 
polymer 
-water leaves 
(dehydration) 



Hydrolysis 

• Breaks long polymers into shorter ones 

What to look for: 
-molecules breaking 
apart (lysis) 
-water being added back 
in (hydro) 



Science concepts 

• (10) The student knows that biological 
systems are composed of multiple levels.  



The student is expected to… 

• (A)  describe the interactions that occur 
among systems that perform the functions of 
regulation, nutrient absorption, reproduction, 
and defense from injury or illness in animals 



Circulatory Respiratory 

• Respiratory system takes in oxygen and expels 
carbon dioxide and water vapor 

• Alveoli in the lungs are the location of gas 
exchanges with the blood stream 

• The circulatory system pumps blood to the 
lungs to get oxygen, then pumps it to the rest 
of the body to be used in cellular processes 



Digestive System 

• Digests food and absorbs nutrients, expels 
solid waste 



Excretory System 

• Excretes liquid wastes through sweat, 
breathing, and the urinary system 

• Kidneys filter blood and maintain homeostasis 
by maintaining fluid balance 



Nervous System 

 



 



The student is expected to… 

• (B)  describe the interactions that occur 
among systems that perform the functions of 
transport, reproduction, and response in 
plants 



Phloem  
Unit 10- 
Plants 

• Vascular tissue that transports sugars 
throughout the plant  

• Osmosis moves water from xylem to phloem, 
which helps move sugars through the phloem  

• Sink: storage area (such as fruit or root) where 
excess sugars are stored 



Xylem  
Unit 10- 
Plants 

• Vascular tissue that transports water and 
dissolved nutrients from the roots up through 
the plant 

• Uses the process of transpiration to create a 
vacuum to pull water up against gravity 



Stomata  

• Holes in the lower epidermis of the leaf that open and close, 
allowing gas exchanges 

• Stomata close at night because photosynthesis isn’t occurring 

• Stomata also close if the plant is drying out too quickly 

Unit 10- 
Plants 



The student is expected to… 

• (C)  analyze the levels of organization in 
biological systems and relate the levels to 
each other and to the whole system 





Populations – 

Organisms of the same 
species that live in the 
same place and can 
interact to produce 
young  

Communities –  

Groups of different  

populations that interact  

with each other in a 
given area.  

 

 





Science concepts 

• (11) The student knows that biological 
systems work to achieve and maintain 
balance.  



The student is expected to… 

• (A)  describe the role of internal feedback 
mechanisms in the maintenance of 
homeostasis 



Feedback 

• Negative feed back counteracts a change and 
tries to restore homeostasis 

– Ex: breathing fast while running, shivering when 
cold, sweating when wet 

• Positive feedback increases a change 

– Ex: clotting, childbirth  

 



The student is expected to… 

• (B)  investigate and analyze how organisms, 
populations, and communities respond to 
external factors 



• Organisms respond to 
external environmental 
factors because they must 
maintain homeostasis. 

• Homeostasis is a condition of 
relatively constant internal 
physical and chemical 
conditions.  

• For an organism to maintain 
homeostasis, conditions such 
as temperature must be 
within a range of tolerance. 

 



• If individuals are under stress because of factors like 
insufficient food or temperature beyond their normal 
range, they will probably have few offspring. 

• The population will then grow more slowly than 
normal. 

• In contrast, if external conditions change in ways that 
are favorable for individual organisms, a population’s 
growth rate can increase. 

• Carrying capacity is the maximum number of 
individuals of a particular species that a given 
environment can support. 
 



The student is expected to… 

• (C)  summarize the role of microorganisms in 
both maintaining and disrupting the health of 
both organisms and ecosystems 



Helpful microorganisms 

• Some microorganisms are decomposers that break down 
organic matter into smaller pieces, eventually releasing raw 
nutrients back to  
the ecosystem. 

• Some bacteria convert nitrogen and other nutrients to forms 
that can be used by primary producers (plants and other 
photosynthetic organisms). 

• Specialized “oil-eating” bacteria help restore ecosystems  
following oil spills. 

• Mycorrhizal fungi seem to help ecosystems recover following 
disturbances.  

 

 

 

 



Harmful Microorganisms 

• Certain bacteria can make people sick 

• Some protists can make people sick 

• Overgrowth of microorganisms can disrupt 
ecosystems 



The student is expected to… 

• (D)  describe how events and processes that 
occur during ecological succession can change 
populations and species diversity 



Succession (how habitats form) 

• Primary succession 

– No life was present before 

– Starts on rocks 

– Moss and lichens break down the rock and turn it to soil 

• Secondary succession 

– Life was present before but the area was 
damaged/destroyed 

– Soil is left in tact so plant and animals move back in more 
quickly 

 



Science concepts 

• (12) The student knows that interdependence 
and interactions occur within an 
environmental system. 



The student is expected to… 

• (A)  interpret relationships, including 
predation, parasitism, commensalism, 
mutualism, and competition among organisms 



relationships 
• Predation- an organism catches and kills 

another 

 

• Mutualism- a symbiotic relationship where 
both organisms benefit 

 

• Commensalism- a symbiotic relationship in 
which one organism benefits and the other 
is unharmed 

 

• Parasitism- a symbiotic relationship in 
which one organism benefits and the other 
is harmed 



The student is expected to… 

• (B)  compare variations and adaptations of 
organisms in different ecosystems 



• An adaptation in an inherited feature of an 
organism that enables it to survive and 
reproduce in its habitat 

• Adaptations may be behavioral, physiological, 
or structural 

– Ex: Plants with spines to protect from herbivores 

– Ex: Giraffes with long necks to eat leaves off taller 
trees 

 



The student is expected to… 

• (C)  analyze the flow of matter and energy 
through trophic levels using various models, 
including food chains, food webs, and 
ecological pyramids 



Food Chain 

• Energy comes from the sun  

• Producers make their own food and are the first step in a 
chain or web 

• Consumers eat producers 

• Energy is passed through the chain or web 



Food Web 
• Made of interconnected food chains 



Energy Pyramid and energy loss 

• Tropic level: level 
of nourishment 

• 90% of energy is 
lost through heat 
(body processes) 
from one tropic 
level to the next 

• Only 10% of energy 
is passed on to the 
next level 

100% 

10% 

1% 

0.1% 



The student is expected to… 

• (D)  recognize that long-term survival of 
species is dependent on changing resource 
bases that are limited 



Density-dependent factors 

• At high densities, individuals compete more 
for resources, are more easily located by 
predators and parasites, and are more 
vulnerable to infection and disease 

• Density-dependent factors are biotic factors 
such as food supply, disease, parasite 
infestation, competition, and predation 

• Carrying capacity- the maximum number of 
individuals an ecosystem can support 



Density-independent factors 

• Affect all populations in similar ways 
regardless of the population size 

• Ex: unusual weather, natural disasters, 
seasonal cycles, human activities 



The student is expected to… 

• (E)  describe the flow of matter through the 
carbon and nitrogen cycles and explain the 
consequences of disrupting these cycles 



Carbon Cycle 

• Carbon is in all living things 



Nitrogen Cycle 

• Bacteria convert nitrogen in to ammonia for 
plants to use 



Disruptions to Cycles 

• Earth is a closed system; all atoms already exist; matter is not 
made or destroyed, it just changes form 

• Carbon is stored in “sinks” like forests or fossil fuels 

• Forest fires or burning of fuels releases carbon into the air- 
disrupts the balance 

• More nitrogen needs to be fixed to allow plants to grow to 
feed the growing amount of people on the planet; this offsets 
the balance 

 



The student is expected to… 

• (F)  describe how environmental change can 
impact ecosystem stability 



Disruptions to an ecosystem 

• If a cycle is disrupted or an ecosystem is 
disrupted it can throw everything off balance 

• Keystone species: a species that has a 
significant impact on several other species in 
an ecosystem; the loss of this species can lead 
to the loss of several other species 


