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Wildlife Center Classroom Series 

Making Sense of Scents:  
Chemical Communication in Wildlife 

 

Wednesday, November 19, 2014 

Michelle Harnett, WCV:  
Good afternoon everyone and welcome to the Wildlife Center Classroom Series. I'm Michelle, the Fall 
Outreach Extern, and this is my first online class so I'm really excited! Thanks to everyone for joining. 
 

Amanda Nicholson, WCV:  
Bert and I are ready. 
 
Comment From Anne in Nova   
Hi Michelle! Welcome to chat 
 
Comment From rejoyce   
Hi Michelle!!! 
 
Comment From Anne in Nova   
Hi Michelle! Welcome to chat 
 

Amanda Nicholson, WCV:  
He's all about the scents. 
 
Comment From Anne in Nova   
What a special day for you, Caleb and your kids :) 
 
Comment From PaulaR   
Hi Michelle! welcome! i;m all ears (and nostrils) 
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Michelle Harnett, WCV 

  
 
Comment From Pat, NJ   
Good afternoon Michelle. 
 
Comment From BarbG   
welcome 
 

Raina Krasner, WCV:  
So excited! 
 

Michelle Harnett, WCV:  
The broad topic of today's class is animal communication. 
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Michelle Harnett, WCV 

  
Photo credit: Troy Snow 
  

Michelle Harnett, WCV:  
Photo credit: Troy Snow 
 

Michelle Harnett, WCV:  
As a warm up exercise, can you name some of the ways that animals communicate? 
 
Comment From BarbG   
vocalizations 
 
Comment From rejoyce   
Smells 
 
Comment From Marie   
sounds 
 
Comment From PaulaR   
tail position, ear position, showing teeth, growling, hissing, purring, peeing and pooping... 
 

Michelle Harnett, WCV:  
Great suggestions!! Already we can see that communication is a HUGE topic so let's get more specific. 
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Michelle Harnett, WCV:  
All the communication that takes place between all the plants and creatures of the animal kingdom can 
be put into 4 major categories. They are auditory (sound), visual (sight), tactile (touch) and chemical 
(smell and taste). 
 
Comment From Bobbie   
tail movements 
 

Michelle Harnett, WCV:  
As you've probably noticed, humans use all of these communication methods, but the one we're 
probably least familiar with is chemical. So today we're going to focus on this method. Animals use this 
method in some very fascinating ways. 
 

Michelle Harnett, WCV:  
First, what is chemical communication? Chemical communication takes place when a chemical that 
carries a message is received by another individual. This can happen between individuals of the same 
species – intraspecific - or between individuals of different species - interspecific. 
 

Michelle Harnett, WCV:  
Chemicals used for intraspecific communication - between members of the same species - are described 
as pheromones. When chemicals are used to communicate between two different species they are 
described as either allomones or kairomones. 
 

Raina Krasner, WCV:  
Ohh ... lots of vocabulary words to remember. 
 

Michelle Harnett, WCV:  
Indeed. But I'll repeat these terms often so they'll sink in. I'll also test you on them now and then 
throughout the class. 
 

Michelle Harnett, WCV:  
Understand that these words merely describe how senders and receivers interact with the chemical 
message, and that they do not describe the chemicals themselves. 
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Michelle Harnett, WCV:  
When I was researching this topic, I found many examples of how chemical communication is used by 
plants and animals. I also learned that many of the mechanisms are still not well understood. It's a very 
complex field of study. 
 

Michelle Harnett, WCV:  
However, we'll discuss the ways in which animals send and receive messages through scent and why. 
And we'll review LOTS of examples! ... and really cute and cool photos and videos. 
 
Comment From Marie   
Love cute photos. 
 

Michelle Harnett, WCV:  
So, let's start with pheromones. 
 

Michelle Harnett, WCV 

  
Photo credit: Animal Communication 
 
Comment From Guest   
awwwwww 
 
Comment From CarolinaGirl   
I think we get the scent message from skunks. After that.....we shall learn! 
 
Comment From rejoyce   
Aweeeeeeeeeee 
 
Comment From PaulaR   
"Mom, your ear smells like...like seal meat!" 
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Michelle Harnett, WCV:  
As a warm up, can you think of some of the ways or reasons why animals communicate using 
pheromones? What kind of messages might be sent using pheromones? Remember that pheromones 
are chemical messages (smell or taste) shared within members of the same species. 
 
Comment From PaulaR   
they're ready to breed! 
 
Comment From BarbG   
where the good food is 
 
Comment From rejoyce   
Reproduction 
 
Comment From CarolinaGirl   
Warnings of danger? 
 
Comment From MH in SC   
To show affection, readiness to mate, dangers 
 
Comment From PaulaR   
they don't feel well 
 

Michelle Harnett, WCV:  
Great examples! Pheromones are used to convey all different kinds of messages, such as finding food or 
mates, protecting or defining territories, and warning others of a predator close by. 
 

Michelle Harnett, WCV:  
Let's start with how some animals use pheromones to make a trail for others to follow. 
 

Michelle Harnett, WCV:  
Trail pheromones are used by many social animals to indicate the location of something. That something 
could be the location of the colony or pack, especially if it's a migrating species. It could also be where 
food or other resources are. 
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Michelle Harnett, WCV:  
As I'm sure you know, ants live in colonies and use chemical signals to communicate with one another. 
Ants leave the colony in search of food. Once they've found a tasty morsel they'll take what they can 
and head back to the colony. 
 

Michelle Harnett, WCV:  
But, along the way they'll deposit small amounts of pheromone chemicals to mark a trail back to the 
food source. This trail then leads other ants to where the food is located. 
 

Michelle Harnett, WCV:  
Maybe you've heard the term "marching ants" or seen ants traveling in a line. They're likely following a 
trail of pheromones laid by a member of their colony, usually to a food source. 
 

Michelle Harnett, WCV 

  
Photo credit: Seth Nickerson 
  

Michelle Harnett, WCV:  
Furthermore, the ants returning to the colony with a piece of food will reinforce the trail with 
pheromone deposits as they go back and forth to collect all the food. 
 

Michelle Harnett, WCV:  
As the food source becomes depleted, the ants will stop reinforcing the trail and the pheromone trail 
evaporates and eventually disappears. This signals to the others that the food source is gone. Kinda like 
saying, "don't bother going back for more. We got it all." 
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Comment From rejoyce   
That's cool!!!! 
 

Michelle Harnett, WCV:  
In this video you can see an ant walking toward a food source. When it walks back across the screen you 
can see it touching its hind end to the ground. This ant is scent marking a trail for others to follow. 
https://www.youtube.com/watch?v=Jkz0L31oEZM 
 

Michelle Harnett, WCV:  
Wolves also make pheromone trails, but not to lead others to food. They'll use them to tell wolves who 
have been separated from the pack where they are located. 
 

Michelle Harnett, WCV:  
When wolves are hunting, it's easy for members of the pack to become separated. The alpha male and 
female, the dominant wolves of the pack, will deposit pheromones indicating their location so a 
separated wolf can find its way back to the rest of the pack. They have scent glands in their paws, urine, 
and feces. 
 

Michelle Harnett, WCV 

  
Photo credit: https://blameitonmywildheartblog.wordpress.com/2013/01/13/america-wolves-wolf-
communication/ 
 

Michelle Harnett, WCV:  
When resources are scarce, wolf packs often migrate. They may scent mark along the way to leave a 
trail for other wolves of their pack to find them. 
 

https://www.youtube.com/watch?v=Jkz0L31oEZM
https://blameitonmywildheartblog.wordpress.com/2013/01/13/america-wolves-wolf-communication/
https://blameitonmywildheartblog.wordpress.com/2013/01/13/america-wolves-wolf-communication/


Wildlife Center Classroom Series: Making Sense of Scents Page 9 
 

Michelle Harnett, WCV:  
During breeding season, tensions among the pack are high, so less dominant males will lag behind a day 
or two as a way of keeping the peace. In this case the alpha male and female, will leave a scent trail 
along the way so they can be found, usually with urine markers, but also by pawing the ground to leave 
pheromones behind. 
 

Michelle Harnett, WCV 

  
Photo credit:  http://planetsave.com/tag/grey-wolf/ 
 
Comment From rejoyce   
Interesting!!! 
 

Michelle Harnett, WCV:  
Another very important reason that animals of the same species communicate using chemicals is to find 
mates. 
 

Michelle Harnett, WCV:  
In many species of animal, especially insects, females release a pheromone that attracts males of their 
species by signaling to them that they are ready to mate. 
 

Michelle Harnett, WCV:  
For example, female silkworm moths, as well as other types of moths, release pheromones into the air 
that the male moth can follow to find her...from up to 7 miles away!! The male has large, feathery 
antennae with scent receptors on them. 
 
 
 
 
 
 
 

http://planetsave.com/tag/grey-wolf/
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Michelle Harnett, WCV 

  
Photo Source: 
http://www.asknature.org/strategy/b25d523b27046c43a503564f8aa1a4c6#.VGEOIfnF_wo) 
 

Michelle Harnett, WCV:  
This is an up close look at the male moth's antennae. 
 

Michelle Harnett, WCV:  
With these scent receptors, they are able to pick up on very small amounts of pheromone in the air - as 
little as one molecule of scent in a cubic yard of air. He needs both antennae to determine what 
direction the scent is coming from to be able to follow it to the female. Here is a photo of the whole 
moth. 
 

Michelle Harnett, WCV 

  
Photo credit:  Manyee Desandies 
  

Michelle Harnett, WCV:  
See the big, feathery antennae? 
 
 

http://www.asknature.org/strategy/b25d523b27046c43a503564f8aa1a4c6#.VGEOIfnF_wo
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Comment From tinksmom/MO   
Beautiful! Nature is amazing! 
 

Michelle Harnett, WCV:  
In many lizard and snake species, mate-attracting pheromones are placed in the urine or feces by the 
male. These chemicals tell a female who smells them about the male's size, age, and the territory they 
defend, such as if there is a lot of food or other resources available there. 
 
Comment From rejoyce   
Beautiful!!!! 
 

Michelle Harnett, WCV:  
Females are most attracted to males who occupy areas with a lot of resources. After mating they will 
use a lot of energy to produce their young and will need access to them. 
 

Michelle Harnett, WCV 

  
Photo credit: swissaussie 
 

Michelle Harnett, WCV:  
We see this use of chemical communication in spiders as well. Many common spiders, such as those 
from the family Linyphiidae, also use pheromones to attract mates. 
 

Raina Krasner, WCV:  
That is such a cool photo! 
 
Comment From rejoyce   
They sure seem wrapped up in each other...... 
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Comment From Chris in Cato   
"Love's Embrace"! 
 

Michelle Harnett, WCV:  
Sorry for the long wait. Had computer troubles. 
  

Michelle Harnett, WCV:  
Back to the spiders! Here's a photo of Sheetweb Spiders mating: 
 

Michelle Harnett, WCV 

  
Photo credit:  Photo credit: Lynette 
 

Michelle Harnett, WCV:  
Some other examples include female hamsters who release a pheromone that causes males to begin 
mating behaviors. And female goldfish who release a pheromone into the water that causes a boost in 
sperm count and sperm quality in males. 
 
Comment From MH in SC   
Yikes........spiders give me heebie-jeebies... 
 

Amanda Nicholson, WCV:  
Oooh, spiders! Where's Congo? 
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Comment From MH in SC   
Not writing spiders though...they are fascinating to me 
 

Michelle Harnett, WCV:  
So you see that many animals use pheromones to attract mates and reproduce. Let's take a look at the 
use of pheromones for other purposes. 
 

Michelle Harnett, WCV:  
Some animals are territorial and scatter pheromones to alert other animals of the same species of their 
presence. This is also known as scent marking. 
 

Michelle Harnett, WCV:  
Do you know what your cat is doing when it rubs its head against you? 
 

Raina Krasner, WCV:  
Getting white fur on my black pants? 
 
Comment From PaulaR   
"you're mine, all mine!" 
 

Michelle Harnett, WCV:  
Right! You may think it’s giving you some love -- and maybe it is -- but it's also claiming you as its 
territory. Domestic cats have glands (organs that produce chemicals) near their mouths, on their 
foreheads, and at the base of the tails. When they rub themselves on you, they are leaving a scent that 
says to other cats "Hands off, this human is mine!" 
 
Comment From rejoyce   
Marking territory!!!!! 
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Michelle Harnett, WCV 

  
Photo credit: cats.lovetoknow.com 
 
Comment From PaulaR   
adorable pic Michelle...is that your kitty? 
 

Michelle Harnett, WCV:  
I'm more of a dog person :) 
 
Comment From PaulaR   
In a way they're showing love...if they didn't love you, they wouldn't want to claim you... 
 
Comment From rejoyce   
Also decorating my pants!!! 
 

Michelle Harnett, WCV:  
Wild cats also do this behavior. Here's a great video of a Canada Lynx scent marking on a branch using 
those glands on the forehead and mouth to mark its territory: 
https://www.youtube.com/watch?v=UMeXsSUfMwo 
 

Michelle Harnett, WCV:  
Lions mark their territory as well. By spraying urine or dropping feces that contain territory-marking 
pheromones around the area they are signaling to other lions or prides that they are present. Other 
lions smell it and stay away to avoid a confrontation. 
 
 
 
 

https://www.youtube.com/watch?v=UMeXsSUfMwo
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Michelle Harnett, WCV:  
Black bears have scent glands in their claws and mark their territory by scratching trees. When they 
scratch, they leave a little scent behind which tells other animals like them, "This territory is occupied." 
Here is a photo of a bear scratching a tree to warn others that she is in the area. 
 
Comment From PaulaR   
Raccoons and foxes use feces on prominent landmarks (a log or a rock or the walk in front of my 
house...) for territorial markers, too...and incidentally tell each other what they're eating. 
 

Michelle Harnett, WCV 

  
 

Michelle Harnett, WCV:  
This is a bear scent marking by scratching a tree. 
 
Comment From rejoyce   
That is so cool!!!!! 
 

Michelle Harnett, WCV:  
Wolves live in well defined territories. Both the male and female pack leader, as well as some of the less 
dominant males, will scent mark the perimeter of the territory they occupy so that other wolves know 
they are there and to keep their distance. 
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Michelle Harnett, WCV:  
While there are exceptions, just about any animal that defends a territory from other members of his or 
her own species uses scent marking pheromones to let others know they are there. 
 

Michelle Harnett, WCV:  
Let's take a look at some other uses of pheromones. 
 

Michelle Harnett, WCV:  
How about pheromones that act as an alarm or warning when a predator is nearby? 
 
Many plants release a chemical signal when they're under attack from insects. The chemical message is 
received by the natural predator of the insects. 
 

Michelle Harnett, WCV:  
It is alerted to their presence and follows the signal to the plant. Then they eat the insects and protect 
the plant from further attack. The signal also alerts other plants close by of the threat. They can prepare 
themselves by releasing a chemical that makes them taste bad so the insects will not be interested in 
eating them. 
 

Michelle Harnett, WCV:  
Here's a diagram to illustrate this: 
 

Michelle Harnett, WCV 

  
Diagram source: Nature journal 
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Michelle Harnett, WCV:  
Honeybees also use pheromones to alert their colony of a potential threat. They have two organs on 
their bodies that send out chemical signals to warn others that danger may be nearby. 
 

Michelle Harnett, WCV:  
When they sense danger from an intruder, they use their mandibular gland - an organ near their mouth 
- to release a scent that tells the other bees there could be trouble. 
 

Michelle Harnett, WCV:  
If the threat of trouble becomes worse, they use their second gland called the sting gland, which -- as 
I'm sure you've guessed -- is located in the bee’s stinger. When a bee stings an intruder, its entire 
stinger, including the poison sac, is ripped out of the bees abdomen and the chemical alarm signal is 
released. 
 

Michelle Harnett, WCV 

  
In this photo you can see the poison sac being ripped from the bees abdomen. 
  

Michelle Harnett, WCV:  
This signal is much stronger than the first one and is concentrated where the bee stung the intruder, 
which acts like a bulls-eye for other guard bees to attack. Usually a sting or two is enough to drive an 
intruder away, and the colony is protected. 
 

Michelle Harnett, WCV:  
Bees are especially threatened when the intruder is moving. This is why it’s important to move very 
slowly and calmly around bees. 
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Michelle Harnett, WCV:  
Honey bees are actually a great species to learn about chemical communication because they are well 
studied, and they use it to communicate so many different things. 
 

Michelle Harnett, WCV:  
Bees have a gland in their abdomen that holds a chemical that tells lost bees where the colony is 
located. They push their abdomen down and fan their wings to send this chemical into the air so lost 
bees can follow it home. 
 
Comment From rejoyce   
It's hard to be slow and calm around bees!!!!! Lol 
 

Michelle Harnett, WCV:  
Here is a short video to illustrate bees fanning pheromone into the air to guide others home: 
https://www.youtube.com/watch?v=jPHBg4WcA3Y 
 

Michelle Harnett, WCV:  
Bees also use chemical signals to mark the entrance to their hive. Guard bees wait at the entrance and 
smell each bee entering to make sure it’s one of the family. 
 

Michelle Harnett, WCV:  
Sometimes foreign bees can bribe the guard bee with some nectar to get in. They steal a little honey or 
pollen and then leave. But that's another topic...just so interesting! 
 

Michelle Harnett, WCV:  
Bees also use chemicals to mark which flowers they've already visited so they don't go back to them, 
and to alert the nurse bees when a baby bee needs to be fed. 
 

Michelle Harnett, WCV:  
The queen bee has her own chemical signal that no other bees have. It makes all the other bees in the 
colony feel calm and happy. What an amazing power! I wish I could have that ability. 
 
 

https://www.youtube.com/watch?v=jPHBg4WcA3Y
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Comment From LMH Hampton   
thank you. most informative. 
 

Michelle Harnett, WCV:  
So bees are amazing examples of all the different messages that can be sent using chemicals. How about 
some other animals that use chemicals to communicate with each other? 
 

Michelle Harnett, WCV:  
Have you ever wondered how baby animals know whose mother is who's in a herd? Mule deer have 
scent glands on their hind legs just above their hooves. Babies can recognize the scent of their own 
mother by sniffing at this spot. This is also how they tell if a deer is a member of the family or not. 
 

Michelle Harnett, WCV 

  
http://toplowridersites.com/related-pictures-fawn-by-ped-elk-deer/ 
 

Michelle Harnett, WCV:  
I know we're approaching 2pm, and that because of technical difficulties, we got off to a slow start. I'll 
keep going for those of you who are able to continue. I apologize to those who have to go but you can 
refer back in the archives if you'd like to see the rest of the talk. 
 

Michelle Harnett, WCV:  
So far we've looked at messages from individuals of one species to individuals of the same species, 
which are called...? 
 
Comment From BarbG   
pheromones 
 
 

http://toplowridersites.com/related-pictures-fawn-by-ped-elk-deer/
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Michelle Harnett, WCV:  
Excellent! How about chemicals that send a message between two different species? 
 

Michelle Harnett, WCV 

  
Photo credit: http://www.davidicke.com/forum/showthread.php?t=250416&page=93 
 
Comment From BarbG   
allomones 
 
Comment From MH in SC   
Kairomones and alleromones? 
 
Comment From David in VA.   
They would be Fearmones. ;) 
 

Michelle Harnett, WCV:  
Nicely done! Allomones or Kairomones. The word allomone describes a chemical message (taste or 
smell) that benefits the species sending it, but not the species receiving it. This most often occurs when 
an animal uses offensive chemicals to defend itself from predation. 
 

Michelle Harnett, WCV:  
Kairomones are the opposite. They benefit the receiver of the chemical message, but not the sender. 
 

Michelle Harnett, WCV:  
To understand these better, let's look at some examples of when and how these types of scents are 
used starting with allomones. 
 

http://www.davidicke.com/forum/showthread.php?t=250416&page=93
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Michelle Harnett, WCV:  
There is a particularly famous example of an animal that uses scent to defend itself against a predator. 
Maybe it's even been used against you or your dog. Any guesses? 
 
Comment From David in VA.   
skunk 
 

Michelle Harnett, WCV:  
Yes, skunks famously spray their predators with stinky chemicals that send them running. If you've ever 
smelled skunk spray, you know that it is very strong and yucky smelling. So what's in that stuff? 
 

Michelle Harnett, WCV:  
Well, it's actually quite a simple chemical compound. Surprisingly, the same molecules that make a 
skunk's spray so awful are also what make garlic and onions so tasty (assuming you like garlic and onions 
as much as I do), and it's also a part of keratin, which is what our hair and nails are made of. 
 

Michelle Harnett, WCV:  
Since the skunk's spray benefits the skunk (or sender of the chemical message) it is an example of what 
kind of chemical communication? 
 
Comment From MH in SC   
alleomones 
 

Michelle Harnett, WCV:  
That's right! An allomone. 
 

Michelle Harnett, WCV:  
On a side note, to avoid being sprayed by a skunk, just be calm around them and slowly back away. 
Skunk's don't have great eyesight and will spray when they've been startled or feel threatened. 
 
Comment From MH in SC   
I'll learn to spell it soon....maybe LOL 
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Michelle Harnett, WCV:  
Another very cool example of an allomone is shown by a type of millipede called apheloria virginiensis. 
These creatures have two chambers in their bodies. One contains a chemical called mandelonitrile and 
the other contains benzoyl cyanide. When they need to defend themselves they can, at will, force these 
chemicals into a reaction chamber - another chamber in their body - where they mix together and make 
hydrogen cyanide, also known as HCN. 
 

Michelle Harnett, WCV:  
HCN is a gas that makes animals very sick. It's so toxic and harmful that, in the past, it's been used as a 
weapon in chemical warfare. Incredibly, this tiny millipede can make enough HCN to kill 18 pigeons, or 6 
mice, at one time. 
 

Michelle Harnett, WCV:  
They start by releasing a little just to scare a predator off, but if necessary they can release much more. 
So if you see these around don't touch them! That gas can make you very sick. 
 
Michelle Harnett, WCV:  
Interestingly, both skunks and apheloria virginiensis have very distinct colorations. Scientists think this 
may be so that predators that have experienced their chemical defenses will learn to identify these 
animals and avoid them in the future. 
 

Michelle Harnett, WCV 
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Michelle Harnett, WCV 

  
Photo source: BCSPCA 
 

Michelle Harnett, WCV:  
Did you know that ants and beetles also use allomones to defend themselves? When under attack, some 
species of these insects squirt liquid acid at their attacker. The acid burns on contact and, hopefully, 
sends the predator running. 
 

Michelle Harnett, WCV:  
Now let's explore kairomones. Does anyone remember what kairomones are? 
 
Comment From Kate Guenther   
I see that millipede all the time in my goatyard! 
 
Comment From MH in SC   
Benefits receiver, but not sender 
 

Michelle Harnett, WCV:  
That's right! They're chemical messages (or scents and tastes) that benefit the receiver, but not the 
sender. The benefit to the receiver is usually unintentional on the part of the sender, and this 
"eavesdropping" is often detrimental to the sender. 
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Michelle Harnett, WCV:  
The unintentional or exploitative use of chemical signals by animals with something to gain can have 
negative effects for many plants and animals. 
 

Michelle Harnett, WCV:  
Have you ever been outside on a hot day, working up a sweat, and suddenly feel swarmed by biting 
insects? Maybe you've heard someone say, "Mosquitoes just love me." If so, that person was more than 
likely perspiring when those mosquitoes were "loving" them. 
 

Michelle Harnett, WCV:  
When we sweat, we release chemicals through our skin, including lactic acid, which alerts blood-sucking 
insects in the area that a tasty meal from a warm-blooded creature is close by. They just follow their 
nose! 
 

Michelle Harnett, WCV:  
So next time you're outdoors and the bugs are attacking you, make sure you're not sweating! It will help 
keep the bites down. 
 

Michelle Harnett, WCV:  
Now this was a fairly mild example. A bite is not life-threatening. But some animals can actually mimic 
the mating pheromones of prey species to attract them and then eat them! 
 

Michelle Harnett, WCV:  
Female American Bolas spiders do this. They have adapted to be able to mimic the mating pheromone 
that female moths release to attract a mate. A male moth who detects the pheromone will be lured to 
the spider, thinking he's found a mating partner. When he arrives the bolas spider very quickly throws a 
sticky ball at him and reels him in for a meal. Poor guy! Talk about looking for love in all the wrong 
places! 
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Michelle Harnett, WCV 

  
Photo credit: http://footage.framepool.com/en/bin/12229,bola+spider,hunting,australia/ 
 

Michelle Harnett, WCV:  
While some animals use scents to find their prey, some prey animals use them to find their predators 
and duck for cover. 
 

Michelle Harnett, WCV:  
There is a chemical present in cat urine that, when smelled by mice, makes them feel fearful, which 
alerts the mouse to take cover. This is beneficial to the mouse's survival and detrimental to the cat, who 
would love to catch a mouse for dinner. So this scent can be described as a kairomone. 
 

Michelle Harnett, WCV:  
Studies have shown that this is not a "learned" behavior. Even lab mice who have been removed from 
predators for hundreds of generations respond to cat urine with fear. 
 

Michelle Harnett, WCV:  
And, of course, many predator species find their food by picking up on chemical messages sent by their 
prey and following their nose to a delicious meal. There are plenty of animals who do this, including us 
humans. But how about an animal who follows its tongue? Can you guess what animal I'm talking 
about? 
 

http://footage.framepool.com/en/bin/12229,bola+spider,hunting,australia/
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Comment From BarbG   
snake 
 
 
Comment From tinksmom/MO   
anteater 
 
Comment From MH in SC   
anteater 
 
Comment From Kate Guenther   
Me? 
 

Michelle Harnett, WCV:  
Nice one Kate! Haha. I was actually referring to snakes! 
 

Michelle Harnett, WCV:  
Snakes don't have outer ears, so they can't hear. They do have an inner ear which can detect vibrations, 
but this isn't enough to help them find a tasty meal. Snakes also have nostrils to smell with. But, they 
also have a very special adaptation that helps them discover if prey is close by. Any guess? Right! Their 
forked tongue. 
 

Michelle Harnett, WCV:  
Oops! I gave the answer away on that one too soon. 
 

Michelle Harnett, WCV:  
Snakes use their specially adapted tongues to taste the air. See the forked tongue on this garter snake? 
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Michelle Harnett, WCV 

  
Photo credit: Ken Hipp 
  

Michelle Harnett, WCV:  
Having a split tongue helps them pinpoint exactly where a scent is coming from - the left, right, or 
middle. 
  

Michelle Harnett, WCV:  
If you've ever seen a snake you've probably seen its tongue going in and out of its mouth. It's not being 
rude...it's tasting the air! It sticks out its tongue to catch scent particles (chemicals) in the air, then it 
brings its tongue in and touches it to an organ in the back of its mouth called the Jacobson's organ (also 
known as the vomeronasal organ). Here, the particles are sorted and analyzed, and then a message is 
sent to the snake's brain through a nerve telling the snake what's nearby. 
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Michelle Harnett, WCV 

  
http://www.rcreptiles.com/blog/index.php/2006/11/30/a_ball_pythons_tongue_and_the_jacobson_s 
 

Michelle Harnett, WCV:  
The Jacobson's organ is unique to reptiles. 
 

Michelle Harnett, WCV:  
So when a prey animal sends out a chemical message, it may be unintentionally alerting predators in the 
area to its location. 
 
Comment From PaulaR   
I think cats have a Jacobsons organ as well...there's something called the flehmen reaction where they 
pull scent molecules to their vomeronasal cavity? 
 

Michelle Harnett, WCV:  
I can't speak to cats, but I'll look into that PaulaR. 
 

Michelle Harnett, WCV:  
Let's take a quick look at one last type of chemical communication called synomones. Any guesses as to 
who benefits from these messages? Sender? Receiver? 
 
Comment From MH in SC   
Both 

http://www.rcreptiles.com/blog/index.php/2006/11/30/a_ball_pythons_tongue_and_the_jacobson_s
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Michelle Harnett, WCV:  
That's right! Both do! 
 

Michelle Harnett, WCV:  
So a great example of a synomone is the beautiful smell given off by flowering plants. We love the 
smells of flowers so much that we have cultivated flowers to use in perfumes and bring into our homes. 
But flowers have their own very important reasons for being so fragrant. 
 
Comment From rejoyce   
Both 
 
Comment From rejoyce   
Helps with pollination 
 
Comment From MH in SC   
They like to feel pretty...:-) 
 
Comment From PaulaR   
to attract pollinators 
 

Michelle Harnett, WCV:  
Exactly! In order for plants to reproduce, two parts of the plant must come together - the pollen and the 
stigma. The pollen is contained in the anther and sits atop the filament. 
 

Michelle Harnett, WCV:  
Take a look at this diagram here to see these parts: 
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Diagram credit:  Bernadette Lords 
 

Michelle Harnett, WCV:  
In order for this union to take place, the plant needs a little help. So some plants have adapted to have 
large, bright, colorful, fragrant flowers with pollen stuck up on tall stems called filaments. 
 

Michelle Harnett, WCV:  
Let's use the example of a fruit bat. When the bat arrives for a delicious meal of sweet nectar, the 
filaments stamp pollen grains all over the bat’s fur. When the bat moves onto another flower, some of 
those pollen grains will fall off onto the stigma where germination can begin. 
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Michelle Harnett, WCV:  
Take a look at this photo: 

 
Photo credit: Merlin D. Tuttle 
  

Michelle Harnett, WCV:  
As the bat enjoys the nectar, the flower stamps its head with pollen to be taken to the next flower. 
 

Michelle Harnett, WCV 

  
Photo credit:  http://beeinformed.org/2012/10/bats-as-pollinators/ 
 
Comment From tinksmom/MO   
I have a female holly plant,(the male died)it flowers every year. Another male around somewhere close? 

http://beeinformed.org/2012/10/bats-as-pollinators/
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Michelle Harnett, WCV:  
It's possible. Not all plants need another. Some are self pollinating. My botanical skills are not up to 
answering but it would be interesting to look up. I know that for angiosperms -- the flowering plants -- 
this is true. 
 

Michelle Harnett, WCV:  
So in our bat example, everyone wins! The flower is fertilized, and the bat is rewarded with a tasty treat. 
 
Comment From tinksmom/MO   
thank you Michelle. 
 

Michelle Harnett, WCV:  
There are some very beautiful and amazing videos of bat pollination available online. When you have 
more time this one is particularly stunning: https://www.youtube.com/watch?v=clvXhAXRIfc 
 

Michelle Harnett, WCV:  
Well, we've seen many examples today of how animals communicate both intentionally and 
unintentionally, with each other and with other species. 
 

Michelle Harnett, WCV:  
Remember that the terms we learned today -- pheromones, allomones, kairomones and synomones -- 
describe the interactions between chemical messages and the plants or animals who send and receive 
them. 
 

Michelle Harnett, WCV:  
So, you can see that plants and animals are using all different kinds of chemicals to send all different 
kinds of messages. 
 

Michelle Harnett, WCV:  
We also saw that some chemicals are used for communication between animals of the same species 
(pheromones) and some are used for communication between animals of different species (allomones, 
kairomones and synomones). Some chemical messages benefit the sender, some benefit the receiver, 
and others benefit both. 

https://www.youtube.com/watch?v=clvXhAXRIfc
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Michelle Harnett, WCV:  
I hope everyone enjoyed learning about chemical communication. This is a HUGE topic and we've barely 
scratched the surface. But it gives you an idea of all the different and fascinating ways that plants and 
animals are using chemicals to communicate, and all the different types of messages they're sending to 
each other. 
 

Michelle Harnett, WCV:  
At this time I would like to thank everybody for participating in or joining our class. If you were late, or if 
you had to leave us before the end, feel free to scroll back through to learn more. 
 
Comment From GN   
That was fascinating, Michelle. Thank you. 
 
Comment From Kate Guenther   
Great job! I learned a lot! 
 
                     ๏  ๏)   

OH BOY, what an incredible session! Our kids learned so much, and we are so grateful to you, Michelle! 
Have a great day, every one! HUGS! 
 
Comment From BarbG   
totally fasinating subject--great job and learning experience Thanks Michelle 
 
Comment From rejoyce   
Thanks for being with us Michelle! Very interesting class! 
 

Michelle Harnett, WCV:  
Thanks everyone! Aside from the minor computer issues I really enjoyed it. 
 
Comment From Candice VaBch   
Wow what a great class. Thank you Michelle 
 
Comment From PaulaR   
Thank you, that was so interesting! 
 
Comment From tinksmom/MO   
Thank you ! 
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Michelle Harnett, WCV:  
I apologize again for going over time, but thank you for sticking it out with me. 
 
Comment From BarbG   
I'll never look at a trail of ants the same way again LOL 
 

Michelle Harnett, WCV:  
Bye for now, and have a great day! 
 

Raina Krasner, WCV:  
Thanks, Michelle! I definitely learned a lot today. 
 

Michelle Harnett, WCV 

  
Photo credit: Troy Snow 
 


