Grace

I don’t believe this! Addie can’t come over either! Her mother doesn’t want to go out in this storm. Can you take me to her house? Come on, James, you have your driver’s license!

James

Grace, I don’t want to be out in this weather either! Besides, you know that if Mom and Dad were home, they would say exactly what Addie’s mother just said.

Grace (whining)
But this storm has been going on all weekend! 

James (philosophically)

Cheer up! At least, it should be over before we’re scheduled to join Mom and Dad in Yellowstone National Park. Wild horses couldn’t keep me from that trip! Just think, we’ve never seen a geyser erupt, and in a few days, we’re going to see Old Faithful—the most famous geyser in the world! Doesn’t that make you excited?

Grace (gloomily)
Sure, unless it’s storming like this in Wyoming. Probably Old Faithful doesn’t erupt when it’s raining. 

James

Sure it does. It erupts day after day, season after season, and year after year. Weren’t you paying attention when Dad told us that?

Grace

Well, the way my luck is running, Old Faithful will probably stop the day I get there. 

James

No way! Old Faithful has been observed for years, and Dad told me it appears to be in a fairly stable state right now.

Grace

Whatever that means!

James

It means that Old Faithful behaves the way we’ve grown to expect it to behave. It erupts on a fairly regular schedule, eruptions usually last between 1.5 to 5 minutes, and during an eruption, its water shoots within a predictable height range.

Grace (argumentatively)

Well, Dad told me about a geyser in New Zealand named Waimangu. It was once the tallest geyser in the world, throwing a column of black mud as high as the Empire State Building! Then, after four years, it stopped erupting altogether. 

If Waimangu changed, I don’t see why Old Faithful couldn’t also change!

James

Hmmm, that is something to think about!

Grace

Right now, I’d rather think about when you’re going to take me to Addie’s house.
James  

I can’t take you anywhere until the storm lets up. 

(mellowing) Look, why don’t we make some hot chocolate and see if we can find a weather forecast on the news? (loud crack of thunder followed by an electric hissing sound) Okay, maybe not. The power just went out. 
Grace (distressed)

Oh, no! What are we going to do now? 

James (calmly)

I’ll light some candles. I think there will still be enough light for us to read. 

Grace

But I’m tired of sitting still! I want an adventure!

James

That sounds like something the walls of this old house might have heard before. When I was about your age, Mom told me all about our great-great-great grandfather, Jackson C. Cleveland. She said he left this house when he was a young man to seek fame and fortune in the gold fields of the West. He loved adventure and made several dangerous expeditions through the Rocky Mountains. Much of the West was still wild 150 years ago, so his journeys must have been dangerous and exciting. 

According to Mom, Grandpa Jack was fascinated by geysers. 

Grace

I wish I’d known him. Wouldn’t it be fun to tell him we’re going to see Old Faithful?

James

Well, you can’t visit him, but maybe you can do the next best thing. 

When was the last time you were in the attic? Many of our grandfather’s possessions are still there, and you can pretend this storm has swept you back in time. Of course, it might be kind of spooky. . .
Grace (eagerly)

Oh be quiet! Can we take candles?

James

Not we, only you! Why don’t you settle for a flashlight instead? (pause, no answer from Grace) What’s the matter? Don’t tell me you’re scared!

Grace (false bravado)

I’m never scared! But—

James

Then off you go! Don’t come back until you’re either starving or meet a ghost—whichever comes first!

Grace (to herself, thinking out loud)
Look at this place! I don’t think anything has been touched for years! 

(loud clap of thunder, Grace cries out, recovers)
Let’s see—here’s an old horse saddle that still has a canteen tied to it—and a bridle—and a set of horseshoes. I wonder if all these belonged to my great-great-great grandfather.

(loud blast of wind, shutter banging) Oh! (sounding a little jittery) I wish this wind would stop! (draws a deep breath) My big adventure and I’m already getting the creeps! 

This old trunk looks interesting. I wonder what’s inside. (pause, rustle of fabric) (disappointed) Oh. It’s just filled with old clothes that smell like mothballs. I’ll have to do better than that! Maybe there’s something at the bottom—(squeal) Ewwww! That was one big spider! Well, I think it’s time to move on to something else. I don’t really think there is anything interesting in this trunk anyway. 

(creaking floorboard, startled) What’s that? (Taking an audible breath) Just the storm again! 

 Now, what else is up here? That must be Grandma’s violin leaning against the wall in the corner—but what is behind the far pillar? It looks—I think—(creaking floorboard again, flash of lightening/thunder, screams) It’s a person! Someone else is in the attic! (yells) James, James! Hurry! 
(running footsteps)
James (breathless, scared)

Grace! Are you alright? 

Grace (frantic whispering)

There’s a man hiding behind that pillar! I saw him in the last lightning flash! 

James (calmly)

Shine your flashlight over there. 

Aha! I think I see your mysterious intruder! It’s only an old dressmaker’s dummy! (begins laughing)
Grace (angry, embarrassed)

Oh, ha, ha, ha! Very funny! You knew it was there all along!

James

Actually, you’re right. I backed into it the first time I came up here alone. It scared me so much, I couldn’t even scream! Still, you should have seen your face! Your hair stood on end and your eyes bugged out—

Grace

(furiously) They did not! And anyway, it looked real enough in the lightning flash—especially with that old blanket on it!

James

That’s not a blanket; it’s a buckskin coat! It must be the one our Grandpa Jack wore all those years ago.

Grace (excitedly)

There’s something in the pocket! (disappointed) Oh, it’s just an old book. Hold on! One of the pages just fell out. Let me get it. (sound of paper rustling)
This looks like a letter, but it’s been folded and refolded so many times, it’s about to fall apart. It was written in 1884, and it’s from a man named Robert Wilhelm— (hesitantly, trying to make it out) Bunsen. 
James

(suddenly excited) Bunsen! Grace, this is amazing! Robert Wilhelm Bunsen was a famous German chemist! He’s best known for improving the Bunsen burner, but he had many more important scientific contributions, including discovering some of the Earth’s basic elements. I wonder why he was writing to our grandfather?

Grace (practically)

Well, why don’t you read it and find out?

James (dubiously)
The mice have been at it, but here goes:

The word geysir is an Icelandic word meaning to gush or rage. Following the eruption of Iceland’s Mt. Hekla in 1845, I measured the water temperature at different depths in a geyser’s vent, finding it hot enough to boil …  

Grace, this letter seems to be about research Dr. Bunsen conducted on geysers! It’s too bad so much is missing.

Grace

Let me see it! 

To confirm my theories on geyser action, I made an artificial geyser, with a basin of water and a long tube. I proceeded to heat the tube at the midpoint and bottom, and as the water in the middle reached its boiling point. . .

(disappointed and frustrated) I don’t believe it! The rest of the letter is missing! 

James

I guess the mice had real food for thought. So much for the letter; let’s take a look at the book. (sound of paper crackling)
Grace (suddenly excited)

James, this is a journal! The title says “Travels to Old Faithful Geyser in the Yellowstone National Park, Jackson C. Cleveland, June 1883.”(awed whisper) No wonder our great-great-great grandfather was fascinated by geysers! 

James

This book is a real find! Let’s take it downstairs where we can see it better. Grandpa Jack must have spent days traveling to the Upper Geyser Basin where Old Faithful is located! Next week we’ll be taking the same trip in only a few hours!

Grace

I can hardly wait! Let’s read as much of this journal as we can between now and then. When we finally get to Yellowstone, we’ll be ready to follow in Grandpa Jack’s footsteps!

Mom

It’s so good to see both of you! I’ve been counting the days until you would arrive. Dad and I were worried when we heard about the big storm at home, but now you’re both here, safe and sound in Yellowstone! 

Grace

Is this where we’re staying, Mom?

Mom

Yes. This is the Old Faithful Inn. It was built during the winter of 1903—1904, but as you can see, it looks as if it’s always been here—sprung right out of the ground it stands upon! 

Its architecture was meant to reflect the world around it. The inner walls are made of lodgepole pine, a type of tree that blankets most of the park. The great stone fireplace is made of basalt, a common volcanic rock. 

Grace

Maybe tonight there will be a fire burning in it! 

James

Don’t tell me you’re cold! It’s mid-June!

Mom

It may be June, but the Upper Geyser Basin sits approximately 7,400 feet, or 2,256 meters, above sea level. It often gets chilly here, especially in the evenings—in fact, it’s been known to snow here every month of the year! I suspect we’ll all be grateful for a fire’s warmth tonight!

James (in a low voice to Grace)

James, when Grandpa Jack was here, this old place hadn’t been built yet. In fact, another twenty years would pass before it would even be started! Be sure to bring along the journal when we explore the geyser basin! 

Dad

Are you two going to fill us in on your big secret while we walk?

Grace (innocently)

What do you mean?

Dad

Well, you both seem really excited about something, and you’ve been whispering back and forth all morning. What’s going on? Did something happen last week? 

(whispering from the kids as they confer)
Grace

(to James) Let me tell it! I’m the one who— 

James (interrupting, exasperated)

Alright, alright!

Grace

I went up to the attic during the big storm last week—

Mom

That was a spooky place to be in a storm! Whose idea was that?

James (evasively)

Well, uh—anyway—

Grace

Anyway, did you know our great-great-great grandfather, Jackson C. Cleveland, visited Yellowstone in 1883? He even wrote a journal, and (triumphantly) we found it in the attic! Look for yourselves!

Mom

What a treasure! His trip took place only 11 years after Yellowstone was established as the world’s first national park. I never even knew he came here!

James

Grace and I have been retracing his route. According to Grandpa Jack’s notes, he entered the park from the north, just as we did this morning. 

Mom

That makes sense. In 1883, the Northern Pacific Railroad arrived just 15 miles to the north of the park, and suddenly the number of visitors to the park increased from 1,000 to 5,000 people in a single year! Think of it! Grandpa Jack must have been one of them! 

James

Grace and I have read quite a bit of his journal. Although Grandpa Jack was fascinated by the geysers, he knew very little about them. For instance, on the very first page of his journal, he scribbled, “What is a geyser?” He answers his own question a little further on, writing that a geyser is a hot spring that erupts periodically and throws water and steam into the air.

Grace

Another of Grandpa Jack’s questions is, “What makes a geyser erupt?” He even wrote to a German scientist, Robert Wilhelm Bunsen, for more information. Unfortunately, most of the letter was destroyed so we don’t know Bunsen’s full response. 

Will you tell us the answer?

Dad
The first step in solving that question is to determine the three ingredients necessary to form a geyser in the first place. I think you’ll both have great fun discovering the answers for yourselves. 

Grace

At least give us a clue!

Mom

Well, all great detectives start with a riddle, then follow the available evidence, and eventually arrive at a conclusion. A big clue is staring you in the face—the definition of a geyser. Follow that, and see if it helps you on your geyser quest.

James (slowly)

A geyser is a hot spring that throws water—water is one of the three necessary ingredients! 

Dad

Exactly! Every time Old Faithful erupts, it uses thousands of gallons of water. That’s just one geyser too! Yellowstone National Park has approximately half of all the geysers in the world—and most are found right here in the Upper Geyser Basin. That’s a lot of water! Where do you think it comes from?

James

The Firehole River passes right through the Upper Geyser Basin, but I doubt that it’s the source of all the water in the thermal features. 

Mom

Did Grandpa Jack leave any clues?

Grace

I don’t think so. Here, I’ll read part of his entry.

Grace/Grandpa Jack (Grace’s voice begins, merges with that of older man. Grace’s voice gradually fades until just Jack is reading)

The geyser basin sits in a valley filled with hundreds of hot springs of various sizes and character. Geysers leap merrily into the sky, deep pools lie in silent splendor, fine vapor escapes from hundreds of sources—all evidence of water seething and bubbling from the depths, though I am at a loss to determine its source.

If anything could take away from my enjoyment of such sights, it is the weather. It has turned quite cold today—so much so, that I am not surprised to see the morning’s drizzle change to snow. My hands and feet are frigid and, truly, the temperature of the air feels more like January than June. 

Grace

Do you see what I mean? Grandpa Jack’s entry doesn’t help us much.

James (slowly)

I don’t know; maybe it does. Grandpa Jack wrote that the Upper Geyser Basin is a valley. That means it’s a place where water collects naturally. 

Grace

Well, anyway, I’m glad it’s not as cold as it was when Grandpa Jack was here.

James (as if struck)

What did you say?

Grace (impatiently)

I said that I’m happy it’s warm today. 

What’s the matter with you, anyway? You look as if you’ve just been struck by lightning!

James (excited)

That’s a good choice of words for someone who just remembered the water cycle! 

Ranger

Attention Geyser Sleuths: Can you solve what is the most plentiful source of Old Faithful’s water supply? 
As Grandpa Jack noted, the Upper Geyser Basin is part a deep valley—a perfect location to collect and hold water flowing from the high surrounding mountains. Much of that water comes in the form of melting snow and rain.

Mom

James, I’m glad you remembered the water cycle. Most of the water in a geyser first arrives in Yellowstone in the form of rain or snow. It seeps deep into the earth and then makes its way back up again. This round trip may take hundreds or even thousands of years. Some of the water from Grandpa Jack’s snow storm is probably somewhere en route today!

Grace
I wonder if Grandpa Jack warmed himself by taking a dip in the hot springs. That’s what I would have done!

Mom

A hundred years ago, many people did do that. But it’s dangerous to touch or test the hydrothermal water, even with your hands or feet. The water of some of Yellowstone’s hydrothermal features is as acidic as battery acid. The water of others is as alkaline as harsh soap. 

Dad

Also, you can’t tell the temperature of a particular feature just by looking. A lot of the water in the Upper Geyser Basin is close to boiling. More people have been injured by burns from hydrothermal features than by the park’s wildlife—including the bears and bison.  

Now, back to business! You’ve solved one of the necessary ingredients for a geyser. Do you have any thoughts about the other two?

James

Thanks to all of you, I already know the second ingredient! It’s so obvious I almost overlooked it completely! The geysers of Yellowstone don’t just need water, they need hot water. These geysers need heat to exist! 

Grace

But what force is large enough to provide that much heat? I know the inside of the Earth is very hot. But if that’s all it is, every place would have hot springs—we would even have them in our own back yard in Vermont! What makes Yellowstone so special? 

Mom 

Grandpa Jack helped you before. Let’s see if he has any words of wisdom this time. 

James (gloomily)

I don’t think he does; I doubt there’s a single word in his journal about the actual source of the heat.

Dad

Did he write a good general description of this area? If so, go ahead and read it, Grace. 

Grace/Grandpa Jack (Grace’s voice begins, merges with that of older man. Grace’s voice gradually fades until just Jack is reading)

From the dense forests of lodgepole pine, found so abundantly across the park, a dazzling scene has appeared. This landscape is white-bellied, with scars of gold, scarlet, black, green, and gray. There is a stench of rotting eggs in the air, and the glare of the sun is blinding. Blasts of vapor belch loudly, while streams of hot water rumble under foot. 

Grace

Well, I can definitely catch whiffs of the smell he mentions, but James is right—Grandpa Jack doesn’t say a word about the geysers’ heat source.

Mom

The smell is caused by a gas called hydrogen sulfide, and as for the heat source, I believe Grandpa Jack did provide you with a clue. I suggest you reread his first sentence.

James (reading)

From the dense forests of lodgepole pine, found so abundantly across the park, a dazzling landscape has appeared. 

I still don’t get it.

Dad

I’ll give you another clue. Lodgepole pine thrives on the rhyolitic soil found throughout the park. Rhyolite is the underlying rock found in this area, and it is often produced when lava cools and hardens. 

Grace (excited)

Wait a minute! I’m starting to put two and two together! Could it be—

Ranger

Attention Geyser Sleuths!  Can you figure out what provides the heat for Yellowstone’s hydrothermal features? 
Yellowstone is a hotspot—an area on the Earth’s surface that shows signs of long-lasting volcanic activity. In the past two million years, three massive volcanoes and at least 30 smaller eruptions have occurred in this area. Partially molten rock is relatively close to the ground’s surface and supplies the heat for Yellowstone’s geysers and hot springs.

Dad

You’ve figured out that heat and water are two of the necessary ingredients to form a geyser here. Yellowstone receives a lot of precipitation, much of it in the form of snow. As the snow melts, a portion of it seeps deep into the ground. The water becomes superheated from areas of partially molten rock that lie only a few miles below the surface of the Earth. 

Grace

If the temperatures are so hot, why doesn’t all the water just turn into steam?

Mom

Good question! A lot of the water remains in its liquid form because of great pressure from the overlying rock and water. This pressure allows the water’s temperature to rise far beyond its boiling point on the Earth’s surface. 

James

But what’s the third ingredient?

Dad

That’s another good question. We still have some time before Old Faithful is predicted to erupt, so I suggest we observe other hydrothermal features while you think about it.

Grace

Grandpa Jack especially seemed to enjoy a small geyser he calls Little Faithful. Do you know where it is?

Mom

Yes. It’s called Anemone Geyser today and it’s an excellent choice for you to see. I think both of you may find this little geyser provides some helpful information for your quest. 

What else did your grandfather write about it?

Grace/Grandpa Jack (Grace’s voice begins, merges with that of older man. Grace’s voice gradually fades until just Jack is reading)

 I was delighted to observe a playful geyser on the hill above Old Faithful. Though small, it was very lively. It sprang to the sky in bubbling jumps and then drank noisily of its own juices. It repeated the show every few minutes, as though it could not remain still for long. I observed it time and again, and found myself smiling so widely that I could only conclude the geyser’s high spirits were catching. 

Dad

Here we are and we’re just in time!

James

What do you mean? There’s not even any water showing! Nothing is happening at all right now!

Mom

These days, visitors are usually “just in time” to see Anemone because it erupts every few minutes. You will see the pool suddenly fill with water until it overflows, and then—watch! It’s starting!

James (excited, delighted)

That was wonderful! Large bubbles started splashing about, and then the water shot into the air a few feet. But the best part—

James and Grace together

Was the very end!  

Grace (laughing, delighted)

When all the water drained back into the earth, it sounded just like a toilet flushing, or like water gurgling down deep, underground pipes!

James

Pipes? Grace! That’s it! That’s the third ingredient! A geyser needs a way for the water to rise from inside the Earth! It needs pipes or rather a plumbing system—and its plumbing must be special somehow; otherwise, the water would just come out as a hot spring! Am I right, Dad?

Dad

Sherlock Holmes couldn’t have said it better! Water both seeps and rises through small cracks and passages in the rock. Do you remember the name of the underlying rock found in this area?

Grace

It’s a volcanic rock, often formed from lava. It’s called rho—rhy—rhyolite!

Dad

Very good! The main ingredient of rhyolite is the mineral quartz. Quartz is made of silica, the chemical compound of the elements silicon and oxygen. As the hot water rises through the rhyolite, it dissolves some of the silica and carries it along. The silica lines the underground passageways, making a tight seal strong enough to withstand high heat, great pressure, and violent eruptions. Earthquakes, which are frequent in this area, help keep a geyser’s plumbing system open. Without them, the geyser’s throat could become blocked by too much mineral. 

Mom

A geyser’s plumbing also needs tight places, or constrictions, within its underground passageway. Old Faithful has two such places, and it couldn’t erupt without them!

James

Why are they necessary?

Mom

A geyser’s eruption is a chain reaction. As the superheated water rises, steam begins to form and expand. Then, suddenly, the steam bubbles encounter a constriction. The bubbles become trapped because they’re too large and numerous to squeeze through the tight spot. 

Dad

Can you think of an example of how pressure increases when the diameter of something decreases?

Grace (verbally “big-eyed,” remembering)
What about when you put your thumb over a garden hose? We had a water fight last summer, and Addie’s brother, Wyatt, used a hose that way. We couldn’t believe how far and hard it could shoot!

Mom

That’s a good example of the basic principle.

Dad

Anyway, as more water and steam in a geyser build up behind a constriction, the temperature and pressure of the whole system increases. The trapped bubbles move about violently—so violently, in fact, that some of the underlying water is lifted above the bubbles, and shoved through the constriction. When this happens, there’s a sudden drop in pressure. A lot of the water in the system flashes into steam. This takes up so much space that the remaining water is forcefully thrown from the geyser’s vent. That’s what we call an eruption!

James

So that’s how a geyser erupts! We’ve answered Grandpa Jack’s question! 

Mom

Yes, your quest was a success. However, here’s something else to think about.  You now know what makes a geyser, but do you also understand what can destroy or change it?

Ranger

Attention, Geyser Sleuths! Can you answer this question before Grace and James? 
Heat, water, and a unique plumbing system are all necessary ingredients for a geyser. Therefore, the loss of any of the three would result in changes in the geyser’s function. 

Mom

Fortunately, Yellowstone’s geysers have been greatly protected. This area was set aside as a national park over 100 years ago and human-caused destruction of the hydrothermal features has been controlled. However, many geyser fields in other parts of the world have been destroyed, their water supply tapped for power plants and other types of development. 

In Grandpa Jack’s time, of course, most people didn’t worry too much about damage to Yellowstone’s resources. There were no boardwalks in those days, and visitors walked wherever they wanted. They hacked away some of the hydrothermal rock formations and carved words and drawings into others. It also was common to use the hot springs and geysers as wishing wells or trashcans. Many geysers and hot springs didn’t survive this damage. 

Dad

A hundred years ago, one of the most famous attractions in Yellowstone was a small spring called Handkerchief Pool. 
Grace
I’ve heard of that! Grandpa Jack mentions it in his journal. Listen!

Grace/Grandpa Jack (Grace’s voice begins, merges with that of older man. Grace’s voice gradually fades until just Jack is reading)

This small spring is called Handkerchief Pool by those who know the area. I was soon to discover the reason for this name as, fascinated, I observed my traveling companions throw handkerchiefs, heavy with grime, into the water. The cloths were sucked into the depths, only to emerge a few minutes later, completely clean. Other objects were also cast in: coins, a broken bottle, a small horse shoe, and rocks. One lady even shook down her hair, and cast each of her hair pins into the water.

Dad

The plumbing of a hydrothermal feature can easily become blocked. The silica carried by the hot water coats any object in the underground passageways, making it even bigger and more tightly wedged. In the case of Handkerchief Pool, the pool’s circulation was damaged. Today, this hot spring has been largely forgotten. 

Handkerchief Pool is not the only hydrothermal feature here in Yellowstone that has been vandalized.

James

It’s too bad people damaged these features. Can anything be done to repair them? 

Dad

I’m afraid that most human-caused damaged is irreversible. Sometimes, however, nature heals itself. There have been several cases of hydrothermal features eventually clearing their own throats.

It’s important to remember that natural change in hydrothermal features is common. I think you two may be especially interested in Scalloped Spring. Follow me! (sound of footsteps) 
Grace (disappointed)

What’s so great about this? This is just a strange-looking hot spring. Its water level is so low!

Mom

We brought you here so you could observe a hot spring that has experienced both man-caused and natural changes. Believe it or not, Scalloped Spring was once constantly overflowing, and its basin was rimmed with delicate, crinkly edges. In fact, it looked much the same as its neighbor, South Scalloped Spring. But several factors have changed both its appearance and function.
In 1955, it was the site of considerable vandalism, which damaged its circulation. In addition, at least two bison have fallen into Scalloped Spring in past years. Its plumbing system was altered even more when the fats in the animals’ bodies turned this little pool into a geyser for a short time. 

James

Do animals often fall into thermal features?

Mom

It doesn’t happen every day, but it’s not uncommon either. Wildlife is attracted to the thermal basins because the warmer ground offers both food and warmth. However, these areas are very dangerous because of treacherous footing and high temperatures.

Dad

Thermal features can also be damaged in other ways. Did Grandpa Jack mention Excelsior Geyser by any chance? It’s in the Midway Geyser Basin, a few miles to the north.

Grace

Yes, but he wasn’t able to see it erupt. I’ll read you what he wrote about it.

Grace/Grandpa Jack (Grace’s voice begins, merges with that of older man. Grace’s voice gradually fades until just Jack is reading)

I had heard of the great geyser Excelsior a few miles up the Firehole River and now determined to see it. Though it was not in action, I count my detour well worth the time. The walls surrounding this great blue spring are torn and broken, mute testimony to the fury of its eruptions, and great masses of earth and stone lie piled back from the rim. Its eruptions of the previous year were so violent that people were afraid the whole geyser basin would be destroyed. From the size of its crater, I can believe that any eruption springing from this source would be vast indeed.
Grace

I was hoping we would have a chance to go there. It sounds great!
Dad

When it erupted, Excelsior threw out water as wide as a football field and just as high! Violent! Ferocious! But Excelsior’s last major eruption occurred in 1890. There may have been another possible period of activity in 1901, but historians are not really sure about that. 

James

It just stopped?

Dad

Not completely. It has had very infrequent eruptions throughout the last century, but nothing to rival its old show. Most of the time, Excelsior behaves like a large, boiling hot spring.

James

But what happened?

Dad

See if you can solve that question! Here are your clues: Number One: Excelsior Geyser was known for the fury of its eruptions. Number Two: These days water flows constantly from the geyser’s crater. Number Three: Now the water in Excelsior’s pool boils in many places, rather than just over the geyser’s vent. 

Don’t forget to review your definition of a geyser! That might help you to understand why these details are so important.

Ranger

Attention Geyser Sleuths, can you use the clues to develop a theory on what happened to Excelsior Geyser? Good luck! 
Remember, a geyser is a hot spring that erupts periodically. As a geyser, Excelsior’s water flow should also be periodic, even when no eruptions are occurring. The constant flow of water and the evidence of boiling occurring in many places, indicate that Excelsior plumbing system is leaking and is seldom able to build up enough pressure for an eruption. Geologists think the violence of Excelsior’s eruptions may have torn apart the geyser’s plumbing system.

Mom

A geyser’s function may be affected in a number of natural ways. It’s tempting to think that the amount of water and heat flowing into a geyser is always the same, but nothing is farther from the truth. 

Grace

Even in the case of Old Faithful?

Mom

Even then. Sometimes the variation is small, so a geyser is regular and predictable.

Dad

More often, however, the changes are greater. Once upon a time, I told you about Waimangu, a geyser in New Zealand. Scientists think it stopped erupting because landslides created changes in the surrounding ground water. 

Almost all geysers share plumbing systems. The activity of any one of the features affects the others in a group. In fact, a whole cluster of hydrothermal features may be connected with another cluster. If the first group is active, the other may be less so. This shifting in the heat and water flow is called “exchange of function“.

Mom

A geyser could also be affected if the acid content of its water supply were to change dramatically. 

Grace

How could that happen? 

Mom

There are places in Yellowstone where an acidic geyser or spring sits very close to one with neutral water. The plumbing of one could somehow intersect the plumbing of the other, perhaps through earthquake activity. This connection could then change the pH of either or both features. 

James

The third ingredient, heat, could be also changed if volcanic activity in this area were to occur!

Dad

Exactly!

And now, if we want to see Old Faithful erupt, we’d better hurry back—it must be nearly time! (rapid walking, loud breathing.)
Grace

It looks as if we made it! Every single bench is still filled with people waiting to see the eruption! 

James

I’m trying to imagine how this area looked in Grandpa Jack’s time. What do his notes say, Grace?

Grace/Grandpa Jack (Grace’s voice begins, merges with that of older man. Grace’s voice gradually fades until just Jack is reading)

At last I stand before the great geyser whose regular eruptions have earned it the title, Eternity’s Timepiece, though it is more commonly called Old Faithful. 

The geyser appeared quiet at first. Then action began with violent splashing—the water appearing, and retreating into the depths of the earth. Suddenly I lunged back in dread and awe as Faithful rose straight and clean, higher and yet higher! Upwards the water soared, with tremendous force and a great roar, and so it continued for over three minutes until the great white sheet of water disappeared back into its cone. I could almost believe I had imagined the entire display, save for a column of vapor and water running in streams across a previously dry landscape.

 In the time I spent here, I grew to love Faithful, as he was so reliable and played for my enjoyment every hour. 

Grace

Old Faithful may have erupted every hour for Grandpa Jack, but it’s not doing that today! The sign in the visitor center said its next eruption was due at 3:48 and it’s already 3:55! Why is it late? 

Mom

A geyser is never early or late. Keep in mind that the times posted in the visitor center are predictions. Old Faithful has been very regular for all of its known history. That is probably because it currently doesn’t appear to share its plumbing system with any other hydrothermal feature. However, Old Faithful has never been so regular that it erupts exactly every 60 minutes. 

Dad

There’s a direct relationship between the duration of Old Faithful’s eruption and the length of time before it erupts again. During a short eruption, less water and heat are used, so both are restored in a shorter time. During longer eruptions, the opposite happens—more water and heat are spent, which means more time is needed for these ingredients to rebuild.

James

Grandpa Jack recorded the times of Old Faithful’s eruptions during his stay at the Upper Geyser Basin. It might be fun to compare his records with the geyser’s eruptions today.

Mom

I think you would find that the interval between this geyser’s eruptions has increased over time. Some scientists think parking lots and other development around Old Faithful have affected the area’s groundwater and led to this increase. Other scientists think the increase may be due to changes within the geyser’s plumbing system from earthquakes. 
In 1959, a major quake occurred near Hebgen Lake, Montana, just a few miles outside Yellowstone’s western boundary. It affected many of the park’s hydrothermal features. Nearly 300 features erupted, 160 of which had no previous record of geyser activity. On the other hand, several active geysers stopped erupting for a short time after this earthquake. 
In Old Faithful’s case, the interval between its eruptions became longer. This interval has increased even more following other earthquakes. Even so, Old Faithful remains one of the most predictable geysers.

James

Look! Water is starting to splash out of its vent! 

Grace (interrupting excitedly)
Here we go! It looks just the way Grandpa Jack described! 
James (sounding awed)

That was really something!

Mom

Yes. Old Faithful is not the tallest, oldest, or most regular geyser in the world; but, no matter how often I see it, it always stuns me. It strikes a lot of people that way. Last week, I sat next to a woman, who started to cry during the eruption. Afterwards, she turned to me and said, “I’ve waited my entire life to see this!” She was 81 years old. 

James

It’s incredible to know that this geyser has been erupting day after day, season after season, year after year. Grace and I were talking about that even before we found the journal. Our great-great-great grandfather saw it perform, and we’ve just seen it too! Maybe even my grandchildren will see it!

Dad

Old Faithful appears to be in a fairly stable state, and there’s no reason to believe it will quit any time soon. However, scientists expect Old Faithful to change eventually. As you’ve seen today, many factors can affect the way a geyser functions and change is a natural process. Your next quest is to find out more about this geyser, consider everything you’ve learned, and determine what could change it. What could make Old Faithful stop being faithful?

Ranger

Attention Geyser Sleuths! Do you know the answer to this question? 
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