
If we can see 
it, why can’t 

they?
Lily Edwards-Callaway, PhD
Colorado State University



“…stroll into unfamiliar worlds; worlds 
strange to us but known to other creatures, 
manifold and varied as the animals 
themselves.” 

– von Uexkull, 1934



Von Uexkull, J. (1934). A Stroll through the Worlds of Animals and Men. In C. Schiller 
(ed.), Instinctive Behavior, New York, International Universities Press, 1957.



“umwelt” = the sensory 
world of an organism 





Eye see you – cattle vision



predator vs prey



predator vs prey



Prey species scan their environment to 
watch for potential dangers

http://www.42evolution.org/love-in-a-time-of-prozac-how-did-our-emotions-evolve/



https://www.bovinevetonline.com/article/using-ionophores-grazing-beef-cattle
http://www.costumes.net/deluxe-scary-werewolf-costume.html

Vigilance behavior is 
motivated by fear.. 

https://www.bovinevetonline.com/article/using-ionophores-grazing-beef-cattle


https://www.bovinevetonline.com/article/using-ionophores-grazing-beef-cattle



https://www.ericphung.com/single-post/2017/04/20/The-Evolution-of-Rectangular-Eyes-is-Unbelievably-Revolutionary

Garca et al., 2005



Rehkämper et al, 2000

Cattle are good at identifying things in a vertical orientation (i.e. 
predators on the horizon).



What do you see?

Imagine if you didn’t have 
great depth perception!



Cattle have limited 
binocular vision à
poor depth perception



www.grandin.com



Herb i vorous  ( p rey )  an ima l s  a re  ve r y  l i ke l y  to  h ave  hor i zon t a l  
pup i l s , and  mos t  d i u rna l  p reda tor s  h ave  c i rcu l a r  pup i l s . 

Add i t iona l l y, noc tu rna l  and  po lyphas i c ambush  p reda tor s  
genera l l y  h ave  ve r t i c a l - s l i t  pup i l s , 



Can cattle see color?

Jacobs et al, 1998; Beaver and Hoglund, 2016



Beaver and Hoglund, 2016











Cattle have a tapetum lucidum that helps with night vision.



Morgan et al, 1992

Dichromats (cattle) are better adept than trichromats (humans)
at identifying camouflaged images.



Do you hear what I hear?
- the auditory system



It is difficult for humans to 
comprehend the benefit of being 

able to move our ears when 
listening for sounds



interaural time difference vs interaural level difference



interaural time difference vs interaural level difference

Relationship between head size and high frequency hearing!



Garca et al., 2005

Beaver and Hoglund, 2016



What is that smell? –
the olfactory system





Persistent Foot-and-Mouth Disease Virus Infection in the Nasopharynx of Cattle; Tissue-Specific Distribution and Local Cytokine Expression
Pacheco et al. 
https://doi.org/10.1371/journal.pone.0125698

Stamegna et la. (2014). A unique method for the isolation of nasal olfactory stem cells in living rats. Stem cell research. 12. 673-679. 10.1016/j.scr.2014.02.010. 

https://doi.org/10.1371/journal.pone.0125698


The vomeronasal organ receptor gene family considered to 
have largest variation in size of all mammalian gene families

Grus et al, 2005





That tastes good?
- the gustatory system



http://mein.salzburg.com/fotoblog/heimat/2009/07/lange-zunge.html







In herbivores, the bitter taste is complex 
– evolved to prevent the consumption of 

plant toxins yet plants are also 
characteristically bitter



http://horsesciencehorsesense.com/index.php/allogrooming/

Tactile interactions



http://blogs.discovermagazine.com/notrocketscience/2008/10/04/learn-to-smell-underwater-with-the-star-nosed-mole/
https://callosalconnoisseur.wordpress.com/2015/09/17/cant-touch-this-unless-youre-a-star-nosed-mole/

http://blogs.discovermagazine.com/notrocketscience/2008/10/04/learn-to-smell-underwater-with-the-star-nosed-mole/


https://www.sustainableequitation.com.au/evidence-based-training/bareback-training-why-we-do-it



https://hoards.com/blog-11595-cow-brushes-more-than-just-a-grooming-tool.html



“…stroll into unfamiliar worlds; worlds 
strange to us but known to other creatures, 
manifold and varied as the animals 
themselves.” 

– von Uexkull, 1934



Questions?

https://geekslop.com/wp-content/uploads/2014/02/image78.png?_ga=2.94079513.528727628.1682373107-79080808.1682373105


