
1 
 

Butterfly Report + Jeremiah, the Frog 
1 November 2012 

James Hansen 
 
 My oldest grandchild, Sophie, is going to help me make my next book ("Sophie's Planet") 
more readable than "Storms of My Grandchildren".  This letter is relevant to matters often asked 
about, including the pessimism of naysayers.  BTW, "Storms" was prescient: we lost four large 
trees (one is still leaning against our house), railings around the deck/flat roof on the second floor 
came down thunderously while we were in the dark (electricity is probably out until next week), 
sections of our fences were blown down, and windows blown out of the barn -- all by the storm 
Sandy, which was clearly amped up by the warming ocean, as described in "Storms".  
 
 
Dear Sophie, 
 
I said that my next letter would be about bluebirds, bats, bees and trees -- but several people 
asked me to report on the how Monarchs did in the past year.  So I will write about that first --  
something quick that I can give you tomorrow, when I see you for "pumpkin patch" day.  Then 
my next letter will be back on the intended track. 
 
The Monarch story this year is not good, so I will add something about Jeremiah, the frog, which 
is a happier story. 
 
Last year, 2011, we had the inspiring broken-wing lady Monarch, who I wrote an article about 
for my web site ("It's a Hard-Knock Butterfly's Life") and described in a previous letter to you.  
She flitted about our yard for at least 3 weeks, survived an 8-inch rainstorm from the remnants of 
a hurricane, produced about 20 or so caterpillars, most of them seemingly making it to butterfly 
stage, with two of them (one boy, one girl) each emerging from its chrysalis at almost the same 
instant, all captured in photos. 
 
So even though our milkweed crop seemed pretty meager, we still multiplied the number of 
Monarchs headed toward Mexico. 
 
The question became: how many Monarchs would make it to the mountain in Mexico, where 
they snooze for the winter?  I was afraid  that a lot would not make it, because their flight path 
goes through the Texas-Oklahoma area that was in the midst of an exceptionally severe drought. 
 
The verdict came in several months later.  The number of Monarchs making it back to Mexico 
for the 2011-2012 winter was about 30 percent less than the previous year.  Other factors affect 
how many Monarchs return, but the unusual drought and wildfires were probably a big factor. 
 
This year, 2012, had even more widespread drought in the United States and extensive wildfires.  
However, Texas was probably better off than the year before.  And in the spring, when the 
butterflies were passing through the U.S. on their way to Canada, conditions were pretty good.  
So we will have to wait and see how many show up in Mexico this winter. 
 
Unfortunately, I must confess that our contribution this year was really meager, and no heroine 
Madame Butterfly arose.  Although Connor and Jake helped me plant milkweeds, I was again a 
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bit tardy in getting that started.  Then the summer got really hot and dry, and I failed to keep the 
milkweeds watered because I was absent for several periods.  So the surviving milkweeds were 
pretty miserable looking -- small, yellow-tinged leaves, not a juicy attraction for a discerning 
female butterfly looking for a place to lay eggs. 
 
The butterfly bush did great.  We saw Monarchs getting a drink of nectar several times, but there 
wasn't much egg laying -- only four caterpillars appeared on the milkweeds.  I never could find a 
chrysalis.  The caterpillars probably crawled into the privet hedge again, where the leaves are 
almost exactly the same color as a chrysalis, and searching was fruitless. 
 
Next year we will start earlier and try to get a good crop of perennials near the butterfly bush. 
 
Now, about Jeremiah, the frog.  Early this summer, while I was pulling weeds around the fruit 
trees we planted in the spring, I thought I heard a duck quacking.  It seemed to be coming from 
the ditch on the corner of our property by the street, where there was often standing water. 
 
However, when I went to investigate I found it was a frog croaking, very loudly.  And on the 
other side of the water, there was another, smaller, frog, who sometimes gave a not-so-loud 
answering croak.  When I came up to the fence and looked over, they shut up -- but after a while 
the big one would croak even though he could see me standing by the fence. 
 
Anniek had been planning to complain to the municipality about the bad drainage, which might 
attract mosquitoes.  So I asked her not to do it.  When we had some dry spells this summer, and 
the frogs' "pond" got small, I let water from a hose run into the ditch for several hours. 
 
When Jake and Connor came over we would go check on the frogs.  If we walked up quietly, 
they would keep croaking, but when they saw us, they shut up.  If we became too obvious, they 
jumped in the water and disappeared. 
 
I wanted to get a copy of "Jeremiah was a bullfrog", but found that I could play it on my laptop 
just by going to http://www.youtube.com/watch?v=QtYnCmw2CWE Jake and Connor got quite 
a kick out of the fact that Jeremiah has his own song. 
 
How did these frogs get here?  There is no nearby water body, except a lake a mile away.  Maybe 
a duck was flying over, stopped to get a drink, and happened to have a few frog eggs on his feet? 
 
Was the number of frogs going to multiply?  There were no tadpoles in the water.  The two frogs 
croaked at each other, but were always on opposite sides of the water.  Maybe there had been just 
two frog eggs on the ducks feet, and both produced males? 
 
Then one day there seemed to be no croaking.  I found that the weeds along the road had all been 
cut short, not only on the roadside, but down into the ditch and up the other side.  The vehicle 
used for cutting could not have done that, someone had to get down into the ditch to do it.  I 
waited a long time.  No croaking and no frog to be found.  The next day, same story. 
 
I went to the house and told Anniek that we had a case of frogicide.  She did not think that made 
any sense -- people cutting the weeds would not have any interest in the frogs.  There were some 
cattails in the water.  I suppose that they thought they had to be certain that nothing would grow  
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  Fig. 1.  Jeremiah hiding behind slashed vegetation. 
 
tall enough to effect a driver's vision, the water being on a corner, even though the ditch was 
deep enough that there was no chance the cattails would be that tall. 
 
A week later, I heard a croak -- not very loud -- but it was a thrill to hear it.  A few minutes later 
another weak croak.  Near sunset I went back with my camera and telephoto lens.  With the sun 
shining on the far bank, I found Jeremiah hiding behind some of the slashed vegetation (Fig. 1). 
 
Over the next few weeks the croaks got steadily louder, but never as frequent or as loud as earlier 
in the summer, and I did not hear the two frogs talking to each other, even though it turned out 
that the second frog also was still present.  I suspected that they were recovering from a 
traumatic experience.  Their reaction provides  a little different perspective on frogs. 
I suggested to Connor and Jake that we may make a pond next year.  Anniek doesn't want one 
near the house, but we could make a low area on the other side of the driveway, between the barn 
and the road.  It will be easy to make it hold water -- if I drive the tractor back and forth over it, 
our Pennsylvania clay soil becomes almost as impenetrable as concrete.  That's how we made the 
area we use for skating (which is too close to the house for a year round pond).  (I hope this 
winter is cold enough for skating!  As you know, last winter wasn't cold enough, though it came 
close a couple of times.)  However, I suspect it may be a lot of work to get a pond to stay fresh 
enough for living things, so Jeremiah is going to have to get along where he is for a while. 
 
You may wonder whether our frogs will survive the winter.  Frogs are like bears -- they 
hibernate.  They will just lie on the bottom of the pond, perhaps partly buried in the mud, but not 
completely or they wouldn't be able to breathe.  Their metabolism slows way down, so they need 
very little energy, using what they have stored up in their body to survive the winter. 
 
Frogs are amazing at survival in extreme conditions.  They live almost everywhere on the planet, 
from the Arctic to the tropics, and from rain forests to deserts.  Not the same frogs, of course, but 
different species of frogs.  Frogs in hot climates, such as African bullfrogs and South American 
horned frogs, "estivate" in the summer, which is the opposite of hibernate.  They find a protected 
place and essentially go to sleep for the hottest, driest months. 
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   Fig. 2.  The golden frog. 
 
Nevertheless, despite their ability to withstand extreme conditions, several frog species have 
recently gone extinct -- as far as we can tell, they have disappeared from the planet.  The reasons 
are not entirely clear.  When extinctions occur, there are usually multiple reasons.  There might 
be an underlying cause that puts a species under stress, weakening it, and then something else 
delivers the coup de grace -- the finishing stroke or death blow. 
 
The remarkable golden frog, shown in Fig. 2, lived in the mountains of Costa Rica, but suddenly 
disappeared in the late 1980s.  After extensive searches, it was declared to be an extinct species 
in 2004 by the International Union for the Conservation of Nature.  This brilliant orange frog 
lived in a small "cloud forest" only a few square miles in size.  Technically it was a toad, living 
mainly on land.  But toads are frogs, and this one was not ugly like wart-covered toads.  Instead 
it was bright and shiny, like slippery frogs, who are usually wet. 
 
A popular theory is that the golden frog was driven to extinction by climate change.  Evidence 
supporting that interpretation is the fact that a scientist in 1987 had counted more than 1500 of 
the golden frogs.  Those frogs produced more than 40,000 eggs in pools of water, as usual.  But 
1987 was unusually hot and dry.  The pools dried up, eggs did not hatch, only 29 tadpoles were 
counted.  Only about 10 golden frogs were seen in 1988.  The last sighting of a single golden 
frog was in 1989, despite extensive searching in subsequent years. 
 
So it seemed like extreme climate exterminated the golden frog.  But did it?  It is true that 1987 
was very warm and dry because it was an El Nino year, the warm phase of  natural warm-and-
cool oscillation of tropical temperature.  And El Nino warming was added on top of a long-term 
global warming trend that was already becoming apparent by 1987.  Resulting extreme warmth 
"burned off" the usually ever-present clouds and dried up the frogs' breeding pools.  So the 
extreme climate of 1987 was probably an important factor in causing the extinction.  However, 
there must have been earlier even stronger El Ninos -- yet the golden frog survived those. 
 
It can be a difficult scientific detective story to find the most essential causes of extinction, the 
factors that, if eliminated, could preclude the extinctions.  The golden frog population had been 
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reduced by people cutting down much of their forest habitat, as well as by people catching the 
frogs to sell them as pets.  Possibly the most important factor was a deadly disease, a fungus that 
has been attacking many amphibian populations worldwide.  How can we sort out the most 
important causes, and specifically how can we assess the importance of climate change in 
driving species to extinction?   
 
Science has methods of investigation, gathering of data, alternative hypotheses for interpreting 
the data, gathering more data to discriminate among alternatives, continual reexamination of all 
data with an open mind.  This process at least narrows the range of plausible interpretations.  We 
may never learn exactly what happened to a particular species.  However, our main interest is 
more general, concerning all the species that  remain on Earth.  We want to understand the 
importance of different stresses that threaten species now, and how we can help preserve those 
that remain, so they won't go the way of the golden frog. 
 
In my future letters -- after one more describing additional things I have observed on the farm -- I 
will try to clarify how science works, using examples from my research on planets, especially 
about the changing climate on our own planet.  What I hope to do is find a better way to explain 
the climate story, in a way that the public will appreciate and pay attention to -- that's where I 
need your help -- scientists seem to have a very hard time communicating. 
 
Climate is changing.  The world is slowly getting warmer.  We know that the main reason is air 
pollution from burning of coal, oil and gas, the sources of most of our energy.  Unfortunately, 
when this global warming story is presented to the public it almost always comes out as a "gloom 
and doom" story.  You will see from my future letters that I do not agree with that.  The picture 
for the future is actually very bright, if the necessary people wake up to the situation soon. 
 
How can we help that to happen?  I remember in one of my first classes in physics at the 
University of Iowa, the professor said "definition of the problem is 90 percent of the solution."  I 
think he was right in the case of the big climate problem, and by the big problem I mean all the 
things that come with it, including the need for inexpensive energy for the world. 
 
Defining the problem is a tall order, not because the concepts are difficult -- they are not -- rather 
because there are many facets to the climate story and we must "connect the dots" all the way to 
public policy.  If we stop the problem definition a step short of defining needed policies, the final 
step will be defined in Washington and other capitals around the world -- by the people with the 
most money, their paid lobbyists and paid media. Don't be concerned about what I mean by "paid 
lobbyists and paid media."  They are "dots" in the climate story that we will consider later. 
 
Before we get started, there are two points that I want to emphasize.  These are things that I want 
you to always remember, so that you do not get discouraged by the size of the task. 
 
First, we live on an incredible planet!  There is nothing in the universe, nothing we know about, 
that can remotely compete with Earth, especially in our spectacular variety of living things.  
There are more than a million species on Earth, and we depend on each other.  Keeping in mind 
the value of preserving our planet and the connections with all living things can overcome many 
obstacles, it's like "the force" in Star Wars.  Sorry, that's a bit dated -- there must be something 
similar in Avatar and other stories.  But we will be talking about the real world. 
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Second, never be discouraged by nay-sayers!  They come in many varieties.  Some will say "it's 
too late, climate change has already started, and there is more in the pipeline."  That is true, we 
are overshooting the level of pollution that is tolerable on the long run, if we want the planet to 
look like the one we know.  But fortunately in some fundamental ways the planet responds 
slowly.  That provides us some time to deal with the overshoot and bring our planet back to 
equilibrium, with relatively minor losses, if we begin to move in the right direction soon. 
 
Others will say "it's impossible to solve the problem because it is caused by overpopulation -- the 
number of people continues to grow out of control, destroying our planet and the other species 
on it."  Yes, population growth is a problem and we are threatening many species.  E.O. Wilson, 
the famous biologist, describes the "bottleneck" that will occur for the species on our planet this 
century, but he sees the potential for most species to make it through the bottleneck to a brighter 
future, when we will do a better job of living with nature.  Wilson's "bottleneck" for species is 
closely related to the "overshoot" of global pollution -- don't worry about understanding these 
subjects until we get to them in future letters -- they have much the same solution, and their 
success depends upon when we achieve policies that begin to move us in the right direction. 
 
Other naysayers say "it's impossible to solve the problem because the pollution that causes 
climate change was released mainly by developed countries in the North, and developing 
countries, with large populations, will demand the right to emit as much pollution as the other 
countries already have emitted."  That statement is obvious nonsense.  Nations do not want the 
right to pollute.  They want low-cost energy that helps them bring their people out of poverty, 
which also happens to be a prime requirement for achieving population levels and environmental 
awareness needed for people to live with nature.  What we need to show is that clean energy, 
with an honest accounting of costs, is lower cost than dirty energy.  Furthermore, there is a ready 
potential to make clean energy even lower cost in the near future.  We have ingenuity for that, 
but it will only happen in time if we can overcome the power of a small number of people who 
are making a huge amount of money from pollution.  
 
That brings us to the final big group of naysayers.  They say "it's impossible to overcome the 
money of big polluters -- they control governments -- even candidates in presidential elections 
are beholden to big energy companies and do not have the courage to speak truth to the public."  
It is true that politicians receive a lot of money, "campaign contributions", from the energy 
industry, and thus they may owe some allegiance to polluters.  However, the main problem is 
that politicians are afraid the public will not vote for them.  They realize that public opinions 
about climate, energy, and economic issues are heavily influenced by the control that big energy 
companies exert through the media.  These companies can afford to saturate the airways with 
advertisements such as for "clean coal", and in some cases energy interests even own  or control 
major media outlets. 
 
"Wait a moment", you may think, "this is beginning to seem pretty difficult!"  Well, I never said 
it was going to be easy, but we can and will win this.  Just remember: we have a remarkable 
planet that is worth fighting for and never give in to naysayers.  
 
So, my dear granddaughter, the angel who came into our lives 14 years ago, the baby who named 
me Bopa, now you know why I need your help in making the story clear. 
 
Love, Bopa 


