
Otto the Elephant and Jade the Ruffle Cricket 

Explore Dead Space 

 

 

 

During his morning Rounds, the Zookeeper came to the Elephant Village. All was 
well. The sun was climbing into a perfect blue sky and the herd was enjoying a new 
delivery of fresh hay, curling their trunks around great bundles of greens and 
hoisting them up to their elephant-sized mouths.  Two of the younger elephants, 
Hannibal and Lucy, trumpeted with delight while they pushed a hanging tractor tire 
back and forth. 

But then there was Otto. When the Zookeeper came to Otto, the recently retired 
Senior Elephant was all by himself, off to the side of the village, standing lonely 
and forlorn. His trunk, which had always been the mightiest and proudest trunk of 
the entire herd, now just swayed back and forth listlessly. 

“What’s wrong, Otto?” asked the Zookeeper as he caressed the massive bull’s face 
between his solemn brown eyes, just where his trunk began. Otto always enjoyed 
that bit of human touch. But this morning, it brought no smile to his cracked lips 
and he made no contented vibrating sound in his trunk. 



“I’m getting old and forgetful,” Otto replied breathlessly. “And now I’ve even 
forgotten how to breathe!” 

“Nonsense!” said the Zookeeper. But he moved to Otto’s side and began to run his 
hand over the great bull elephant’s chest. 

“I can feel you breathing just fine,” he remarked. But the Zookeeper wore a 
worried doctor-kind-of-expression on his face as he said this. Something about the 
way Otto’s chest moved bothered him. It seemed that Otto was working too hard 
to get the job of breathing done. 

“But it doesn’t feel just fine to me,” Otto complained. “It’s not too little breathing, 
but too much. I’m getting tired, and I don’t think I can keep this up.” 

He turned his massive head and looked right at his friend. There was a deep 
sadness in Otto’s eyes that the Zookeeper had never seen before. 

“Do you think it’s time for me to join the Herd in the Sky?” Otto whispered. 

“Good gracious, no!” protested the Zookeeper. “But I do think I need to consult 
with the Turtle of Knowledge.” 

As always, it took quite a while for the Turtle of Knowledge to arrive after the call 
went out, but here he came finally, crawling with difficulty into the enclosure. He 
carried a great backpack on top of his already great shell, which, together, made 
him look like a small moving van. 

“Hail!” he cried out, adjusting 
his thick glasses to see his old 
friends. 

After they exchanged 
pleasantries, the Zookeeper 
took the Turtle of Knowledge 
aside and gave him all the 
details he could about Otto’s 
condition. 



“I’m really quite worried,” the Zookeeper admitted, away from Otto’s hearing. “The 
last time we had a retired elephant forget how to breath, it was only days until …” 
At this, the Zookeeper’s voice trailed off and he began to tear-up. 

“Not to worry! not to worry! Old Chap!” The Turtle of Knowledge reassured him. 
“I’ve seen this sort of thing before, and I have just the answer! Now, if you will, 
fetch the jar from the inside my backpack. The blue one with holes punched in the 
lid. And, whatever you do, don’t open the red jar!” 

Inside the blue jar was a simple cricket. Well, not exactly simple. Jade may have 
looked like a simple little insect, but she was in fact a Ruffle Cricket. 

“Very straight-forward procedure, Old Boy!” exclaimed the turtle as he 
approached Otto with Jade in hand. 

Otto startled when he saw the insect. Elephants mistrust bugs and all small flying 
or scurrying things. 

“It’s OK,” said the Turtle of Knowledge in his most expert and experienced voice. 
“We’ll simply place Jade into your trunk for a moment – a very brief procedure – 
and make our diagnosis!” 

It took several minutes to calm Otto down, then several more minutes to convince 
him that it was a necessary thing to put a flying bug up into his nostril. Had it not 
been for the combined persuasiveness of the Turtle of Knowledge and the 
Zookeeper, Otto would never have agreed to such a thing. The sedative also helped. 

In the end, however, Jade made her way slowly through the great elephant’s left 
nostril and then all the way up his trunk, through his vocal cords (which were each 
as big as a cello string), down into his breathing tube (called his “trachea”), back 
and forth through both of his lungs, and then all the way out again, but this time, 
through his mouth, not his trunk. All this made Otto very uneasy, but the 
Zookeeper’s calm reassurances and rubbing and patting on his face between the 
elephant’s eyes kept him from trumpeting Jade out through his trunk and running 
away. 



Throughout the Ruffle Cricket’s journey, the Turtle of Knowledge listened 
attentively through his stethoscope – first along the outside of Otto’s trunk, then 
over his mouth, then down and up again over his great chest. As he listened 
(“auscultated” as he liked to call it, shushing the Zookeeper to stay quiet as he 
listened – I mean “auscultated”), the turtle asked Otto to breath first through his 
trunk and then through his mouth while he made many careful notes in his Turtle of 
Knowledge logbook. 

At last, Jade reappeared from the inside of Otto’s mouth. The Turtle of 
Knowledge snapped his book shut then returned the little Ruffle Cricket to her jar. 

“We have our answer!” he announced with satisfaction. 

“What did you hear?” asked the Zookeeper. 

“It isn’t what I heard, but what I didn’t hear!” replied the turtle. 

“What do you mean?” the Zookeeper asked, perplexed. 

“Quite simple” said the turtle, removing his glasses now. He always removed his 
glasses before lecturing. The Zookeeper braced himself. 

“You see,” began the Turtle of Knowledge, “a Ruffle Cricket can feel even the 
tiniest amount of wind or a breeze as it passes over her. If that wind comes from 
only one direction, she simply faces that way, with her head into the wind and 
makes do - as quiet and content as a cricket can be, enjoying the refreshing 
breeze. But … if the wind shifts and comes first from one direction and then from 
another, this ruffles her little wings and annoys her greatly.” 

“So?” asked the Zookeeper. 

“So, that’s when she chirps,” explained the turtle in his most patient explaining 
voice. That’s what I was listening for. You must understand (the Zookeeper rarely 
understood, but that was OK because he was so kind), that the parts of Otto’s 
breathing passages where Jade chirped are Dead Space. On the other hand, those 
parts where she didn’t chirp are Not Dead Space. 

“So?” asked the Zookeeper. He was very good at asking such things. 



“Well, confound it, we want to minimize Dead Space, don’t we?” asked the turtle. 
“Fetch the white board from my backpack, please.” 

When he was through making his drawings and explanations (you can find these, 
too, if you like, at the end of the story), even the Zookeeper grasped why Dead 
Space is such a bad thing compared to Not Dead Space. Even more importantly, 
though, Otto himself understood. 

“And that is why, Old Chap,” said the Turtle of Knowledge, looking up at Otto with 
his glasses back on, “you must breathe in and out through your mouth and not 
through your trunk. Jade chirped the whole way inside your trunk as you breathed 
in and out through it. Dead Space, Dead Space, Dead Space! We can’t have that, 
can we?” 

“Yes, I could feel her chirping!” exclaimed Otto, “and I didn’t like it at all!” The 
sedative had now worn off. 

“That’s all Dead Space, you see!” the turtle cautioned. “When you breathe in and 
out through your mouth, there is much less total chirping going on since there is so 
much less distance to travel through.” 

“Does that mean I can never breathe through my trunk again?” asked Otto. “No 
more trumpeting? No more showers in the pool? No more spraying my best friends 
or squirting the kids who get too close?” 

“Not at all!” replied the turtle. “In moderation, you may breathe through your trunk 
for each of those things: trumpeting, showering, and in self-defense. I’ll write out 
a prescription. But remember … the rest of the time, you are to breathe through 
your mouth!” 

And so, after the Turtle of Knowledge’s consultation and treatment plan, Otto 
returned to the herd as happy as ever. He was last seen swinging the tractor tire 
between Hannibal and Lucy, stopping only once in a great while to trumpet as loud 
as he could. 

 

 



What the Turtle of Knowledge Drew on His Whiteboard: 

In the case of an intubated patient, 
neither the inspiratory limb nor the 
expiratory limb of the breathing circuit 
contributes to dead space – no matter how 
long those limbs are. This is because they 
each have only one-way flow due to one-
way valves in the ventilator or anesthesia 
machine. In other words, a Ruffle Cricket 
inside either limb will remain unruffled 
and those limbs are “Not Dead Space”. By 
the way: the rank-order of total dead 
space for different human airways (worst-
to-best) is: Mask Ventilation > Natural 
Breathing > Endotracheal Tube. 

 

 

 

 

 

 

 

 

 

 

 



 

There are only three 
equations either you or Otto 
need to know in order to deal 
with ventilation and dead 
space. And, best of all, they 
run into one another! 

 

 

Remember: Ventilation has to do with CO2. They are related very predictably by 
the simple equations above. It’s almost like the respiratory system read the 
textbook. 

O2, on the other hand, is controlled by many more variables than ventilation alone. 
O2 depends ultimately on ventilation, of course, but it also depends on other things, 
too. And that’s why O2 has its own story and its own post. 

 

From: Munis, JR “Just Enough Physiology”, Oxford University Press, 2012 - and - JamesMunis.com 


