
Because most modern mammals are nocturnal (and the 

ancestors of mammals were, too), solitary, and secretive, 

scent communication is very important. 

Can be used when visual or auditory cues difficult to 

detect (night, underground, dense veg.) 

Can be left behind as a record or signal, even in absence 

of producer.  Can remain active for a long time. 

 

Olfactory communication can be complex: not just 

stereotyped signal and response.  Response can depend 

upon context, prior experience, status (social or 

developmental) of both signaler and receiver. 

Olfactory communication 



Typically from 2 sources: 

1) urine and feces 

2) skin glands (sebaceous = oily secretions, 

long-lasting, used to mark objects; apocrine 

= water-based, volatile, short-term signals, 

used to mark or can just be released into 

air) 

Many carnivores have skin glands that open 

into anal region, deposit scents on feces 

Olfactory communication 



2 Chemical senses: taste 

involves chemical receptors 

on tongue, smell involves 

vomeronasal apparatus.  

Originates as outpocket of oral 

cavity, closes off and connects 

to nasal passages, connected 

to olfactory bulb in brain. 

VA connected to brain by 

independent cranial nerve (1), 

but another cranial nerve (5) 

connects both taste receptors 

and olfactory epithelium to 

brain… taste and smell closely 

linked perceptually. 



Turbinal bones in snout make 

lots of complex surface 

covered by nasal epithelium, 

increases surface area for 

detection of chemical cues.  

Length vs complexity; 

surface area is what matters 



Identity: sex, individual 

identity, group identity 

Physical condition: esp. 

reproductive status, also 

health, social status 

Temporal information: 

can indicate time since 

deposited 

Defensive secretions: 

just need to be repulsive 

sometimes! 

Scent-marking and 

territoriality 

Uses of olfactory signals 

flehmen 



Scent-marking by brown hyaena 

Scent-marking and territoriality 

•Home range = area used by individual during its normal daily 

activities 

•Core area = area of heaviest use within home range 

•Territory = area used more-or-less exclusively by individual, 

pair, or group that is actively defended by aggression or 

advertisement 



Two hypotheses about territorial marking: 
 

1. Olfactory barrier 

 Early hypothesis, but many individuals trespass. 

 Should mostly mark periphery. (wolf packs) 

 

2. Scent-matching 

 Resident has more to lose than intruder (learned 

resource distribution, may have young), is more likely to 

escalate encounters.  Plus, successful terr. holder likely 

to be high-quality individual. 

  If intruder meets individual that matches scent of 

marks, can recognize it as the territory holder and 

should withdraw. 

 Marks often placed throughout territory, not just 

borders. Resident wants to advertise presence; only 

resident could cover area with marks.  (many rodents) 



Pheromones: chemical signals that elicit a specific 
endocrine response of some kind… 

Brief summary of priming pheromones in Mus and 

Microtus: (see handout) 

 

1. Estrus induction by males 

 

2. Estrus suppression by females 

 

3. Positive feedback loops between males and females 

 

4. Suppression or acceleration of puberty 

 

5. Pregnancy block (Bruce effect) 





Study questions: 

 

1. What are the advantages of using olfactory (chemical) signals for a 

mammal? 

2. What are turbinal bones?  How do they improve a mammal’s olfactory 

abilities? 

3. List 5 functions that olfactory communication can serve in mammals. 

4. Describe the “scent-matching hypothesis” for territorial marking in 

mammals.  Why should a resident individual advertise its identity and 

presence? 

5. List 5 ways that pheromones affect mammalian reproduction, as 

demonstrated by studies on Mus and Microtus. 

 

 

 


