
Enduring understanding: Transmission of information 
results in changes within and between biological 
systems. 
 

 



Do Now: 

 
 Read enduring understanding 3E 

Objective:  You will be able to describe how organisms exchange 
information in response to internal changes or environmental cues. 



Essential knowledge: Individuals can act on 
information and communicate it to others. 

• Organisms exchange information with each other in response 
to internal changes and external cues, which can change 
behavior. 

 

• Communication occurs through various mechanisms. 

 

• Responses to information and communication of information 
are vital to natural selection and evolution.  



Organisms exchange information with each other in response to 
internal changes and external cues, which can change behavior. 
 

• Examples: 
• Fight or flight response 

• Predator warnings 

• Protection of young 

• Plant-plant interactions due to herbivory 

• Avoidance responses 

 



Communication occurs through various 
mechanisms. 

 
• Living systems have a variety of signal behaviors or 

cues that produce changes in the behavior of other 
organisms and can result in differential reproductive 
success. 

• Examples: 
– Herbivory responses 

– Territorial marking in mammals 

– Coloration in flowers 

 



Animals use visual, audible, tactile, electrical and 
chemical signals to indicate dominance, find food, 
establish territory and ensure reproductive success. 

• Examples: 
• Bee dances 

• Birds songs 

• Territorial marking in mammals 

• Pack behavior in animals 

• Herd, flock, and schooling behavior in animals 

• Predator warning 

• Colony and swarming behavior in insects 

• Coloration 

 



Figure 39.16 

(a) Worker bees (b) Round dance (food near) 

(c) Waggle dance (food distant) 
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Responses to information and communication of 
information are vital to natural selection and 
evolution.  

 

 



Natural selection favors innate and learned behaviors 
that increase survival and reproductive fitness. 

• Examples: 
• Parent and offspring interactions 

• Migration patterns 

• Courtship and mating behaviors 

• Foraging in bees and other animals 

• Avoidance behavior to electric fences, poisons, or traps 

 



Innate Behaviors 

Response to Pheromones      Fixed action pattern 

WHY? 



Organisms respond to changes in their external environments. 

• Behavioral examples: 
• Hibernation 

• Migration 

                                  WHY? 
 

 

 

 

 



Learned Behaviors 

Imprinting  Associative  Social 

      Learning          Learning 

WHY? 



Cooperative behavior tends to increase the fitness of 
the individual and the survival of the population. 

• Examples: 
• Pack behavior in animals 

• Herd, flock and schooling behavior in animals 

• Predator warning 

• Colony and swarming behavior in insects 

 



Do Now: 

Objective:  You will be able to construct an explanation of how nervous 
systems detect stimuli, transmit, integrate and respond to the stimulus. 

Essential knowledge: Animals have nervous systems that 
detect external and internal signals, transmit and integrate 
information, and produce responses. 



The neuron is the basic structure of the nervous 
system that reflects function. 

• A typical neuron has a cell body, axon and dendrites. Many 
axons have a myelin sheath that acts as an electrical insulator. 

 

• The structure of the neuron allows for the detection, 
generation, transmission and integration of signal 
information. 

 

• Schwann cells, which form the myelin sheath, are separated 
by gaps of unsheathed axon over which the impulse travels as 
the signal propagates along the neuron. 

 



Figure 37.2 
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Figure 37.4 
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Action potentials propagate impulses along 
neurons. 

• Membranes of neurons are polarized by the establishment of 
electrical potentials across the membranes. 

 

• Na+ /K+ pumps, powered by ATP, work to maintain membrane 
potential. 

 

• In response to a stimulus, Na+ and K+ gated channels 
sequentially open and cause the membrane to become locally 
depolarized. 

 

 



Figure 37.6 
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Figure 37.12-3 
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Do Now:  Compare the 3 charts below 

Objective:  You will be able to explain how neurons transmit 
impulses across a synapse. 
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Figure 37.11 
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Figure 37.11f 
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Figure 37.13 
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Figure 37.14 
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Transmission of information between neurons 
occurs across synapses. 

• In most animals, transmission across synapses 
involves chemical messengers called 
neurotransmitters. 
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Figure 48.15 

Describe each of the 
#’d steps below 



• Excitatory neurotransmitters 
• Ex. Acetylcholine and epinephrine 

• These chemicals open Na+ channels on postsynaptic 
membranes 

 

• Inhibitory neurotransmitters 
• Ex. GABA 

• These chemicals open Cl- channels on postsynaptic 
membranes 

 



Figure 48.16 
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Do Now: 

Objective:  You will be able to create a model that shows how the 
structural components of a nervous system work together to respond to a 
stimulus. 



Muscle cell 

Neuromuscular Junction 



Different regions of the vertebrate brain have 
different functions. 
 

• Vision 

• Hearing 

• Muscle movement 

• Abstract thought and emotions 

• Forebrain (cerebrum), midbrain (brainstem) 
and hindbrain (cerebellum) 

• Right and left cerebral hemispheres in humans 

 



Stand up and assume 

a yoga pose 



Place your 

head down 

on your desk 

and close 

your eyes 





Sensory Receptors 

Taste 

Hearing 


