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Introduction (Senses)
· Lose one sense, increase in other
· Something intangible, you may not realize you are missing it until you see it or hear it?

What is the quietest place you’ve ever been?
· Soundscapes aren’t just about sound, also about the absence of sounds, especially artificial sound
· Death Valley story

Since most of us will be sleeping here, when you fall asleep, what sounds do you hear at home?

Let’s explore the sounds around us here at twilight.
Mule Deer Ears- deer are active in early AM, and late in evening (sunset) crepuscular- dawn and dusk; move ears independently
· What did you hear?
· How did the sound change?
· What are the layers?

Cicadas
· Cicadas vs. crickets
· These cicadas make the noise by clicking their wings against their body.
· You may be used a droning cicada sound: Sound comes from their TYMBAL- loud clicking ribs with muscle flex, like a bendy straw, buzzy sound
· Loudest- 100 decibels, can hear 1.5 mile away, impressive for something about the size of a paperclip
· Mating call


Birds
· Sunset- Communicating with others; change in environment
· Alarm calls
· Contact Calls
· Flight Calls
· Begging Calls
· Territory/Aggression Calls
· Dim the Light for Birds At Night
· Many songbirds migrate in spring/fall at night
· Cooler air, less chance of overheating during strenuous flight–PSAR PSAR




Canyon Tree Frogs
· Small, size of a paperclip
· Prefer to perch on boulders
· Big sound, sound like a goat


Bats
· Find food through echolocation- emit sound waves from throat and hear them back.
· Ultrasonic- so high pitched, humans can’t hear it.



Sense of Touch
TEMPERATURE GUN
Coolers temperatures at night–30 degrees cooler on the South Rim at night

-Snakes hunt by sensing heat


Sense of Smell
Find something, smell it, keep it in your hand without showing the people in your group. Describe the smell. Then have them smell.

How close was your description?

Ringtails (AZ state mammal) use smell to mark their territory and warn rivals. Also use smell to find prey. Elevated droppings on boulders. Moths use antennae to smell mates many miles away.

If you could choose, would you rather be more active at night or more active during the day?

Sense of Sight

Bobcats/Cougars/Coyotes/Foxes
· Peripheral vision
· Humans 180 degrees
· Coyotes/Foxes- 260 Degrees
· Cats-200 Degree
· STORY
· 6-8 times more cells in their eyes that help them see in low light (rods)



Vertically slit pupils

tapetum lucidum-reflector system in their eyes- Reflects light within the eye–flash during photos


Protecting Dark Skies

Venus- 6 light minutes; Arcturus- 37 light years; 


GRAY FOX STORY

Once upon a time, in a place called the Grand Canyon, there lived a clever and agile gray fox sleeping in his den, nestled in an old hollow log. The fox was curled up in a slumber as the sun’s rays lit up the entry to his den–his tail covered his furry red face to block out the daytime sun.

The fox dreamed of climbing the towering trees at the rim of the Grand Canyon at night. He loved to climb and feel the cool night air brushing against his gray fur. The trees stood tall and majestic, their leaves rustling in the gentle breeze. He climbed to a high branch, high enough that he could see the moon casting light on the tops of the trees. Suddenly, he felt a gust of wind and woke up. He moved his black-tipped tail from his eyes and squinted towards the opening of the den. Leaves drifted in the wind – dancing in the sunlight.

“It’s too bright,” he thought, covering his eyes again. Soon, he drifted off to sleep.

This time, the small gray fox dreamt of finding a patch of prickly pear cacti with bright red fruit shimmering in the moonlight. He chomped into a piece of fruit, and the juice ran down his chin. In his dream, every time he bit off a piece of fruit, another one grew quickly in its place. After eating as much as he could, he started to collect the fruit. He buried his treasure underground, a safe spot that he could enjoy at another time.

The fox woke up again, this time in a pool of slobber from dreaming about the juicy cacti' fruits. He slightly opened his eyes, but the sun’s light was still outside his den. 

“It’s too bright,” he thought, covering his eyes again. And he drifted off to sleep.

In this dream, the fox found himself exploring the Grand Canyon. He lept over fallen logs, blending seamlessly with the shadows. The silver moonlight illuminated his way, guiding him among the ancient rocks. He listened closely for the sounds of crickets or mice, which would make a nice snack. He also listened for the sound of the bigger animals in the area–coyotes–and made sure there was a tall tree close by he could climb up if needed. He dreamed about his favorite activity–looking at the stars reflecting in the streams, water cascading down the canyon walls. 

Just then, the fox heard the sound of a cricket. And he opened his eyes.

BLOW OUT CANDLE

NOW SWITCH YOUR HAND

Twilight had fallen on the opening to the den. The last bits of orange and pink from the setting sun lingered on the canyon walls. And the chorus of crickets and cicadas had begun.


“Ah, perfect, it’s finally time to get up, “ he thought, stretching his legs, ready to start his day —---well, night—--and chase his dreams.














Nocturnal animals facts and information (nationalgeographic.com)
Snakes' Flexible, Heat-Sensing Organs Explained - Scientific American

Extrasensory

Story about a fox having a hard time getting up– “Again too bright”
Dreaming about the food he was eating at night
Dreaming about its behaviors at night
Peeked open its eyes–Nope, too bright

Blow out candle
“Ah perfect,” he thought as he stood up and stretched, ready to start his day (well, night) and chase his dreams.
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	The gray fox (Urocyon cinereoargenteus) is a common resident of Grand Canyon National Park. This small member of the dog family is an adept climber and may be seen up trees. They generally have home ranges from about 1-2 mi2 (2.5-5 km2) and are rarely seen outside forested areas. As nocturnal omnivores, they eat everything from small mammals like mice and rabbits to insects, fruits, and nuts and are usually only active after dusk and before dawn.



