
T 
he Lorenz Center is 

"a climate think tank 

devoted to basic, 

curiosity-driven climate 

research".  Dr. Emanuel's 

research focuses on tropical 

meteorology and climate, with a specialty in hurri-

cane physics.  He is also interested in cumulus 

cloud convection and advanced methods to sample 

the atmosphere to assist numerical weather predic-

tion.  (One of the presenters of the previous RMA 

talk was one of his students, Dr. Marilyn 

Wolfson.)  

 

Kerry gave a fine, detailed slide presentation with 

rich verbal commentary to the RMA.  This report 

is an attempt to capture his offering. 

 

The Earth's climate has been stable, within certain 

limits, over its 4.5-billion-year history.  It has not 

run off into terrible territory the way Venus has, 

which lost its oceans from a runaway greenhouse 

effect.  Yet, we do see that the Earth's climate has 

been sensitive to things like orbital parameters in 

its motion around the Sun. 

 

The idea that man is now altering the climate is 

based on simple physics and, sometimes, complex 

models.  (Reporter comment:  the long-term-cyclic 

climate warming/cooling, discussed below, has 

landed us on a temporary warming peak, and any 

man-caused extra heat adds onto what Nature is 

already providing, giving us a "bad timing" situa-

tion.) 

 

The study of ancient climates, from 450 K years in 

the past, is done from study of ice cores of ancient 

ice.  The estimated temperature is found from 

looking at decay of two oxygen isotopes, whose 

radio activities decay at different rates.  The two 

isotopes are measured in ancient fossils found 

inside these very old ice cores. 

 

Climate 
 

Dr. Kerry Emanuel, Prof. of Atmospheric Science 

 and Co-Director of the Lorenz Center at MIT 
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Chris Hammer called the meeting to order. 

 

Chris led members in the Pledge of Alle-

giance followed by the singing of The Star 

Spangled Banner. 

 

New Members: 

Nick Veeder introduced Peter Dodds and 

John Halderman as new members 

 

Visitors: 

Nick introduced members who introduced 

these visitors: Dan Citron, Ernst Wall, and 

Frank Pace.  

            

Paul Murphy announced that all the Travel-

ers for the month were still traveling! 

 

 

Continued on Page 5 

Reporter: Bill Beebe  

Reporter: Dan Miller  
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In the early 1900s, the Serbian mathematician, Milankovic, 

looked at the effect of the Earth motion relative to the Sun in 

terms of the quantity, and distribution, of sunlight striking the 

Earth over time.  His results are summarized in the next three 

paragraphs. 

 

Looking at glacier temperatures over the past 450 K years, a 

quasi-regular pattern can be seen.  There are periodic, quick-

rising-but-short-lived maximums (about 100 K years apart) 

which are separated by long, slow ramps going back down in 

temperature.  (As noted above, we are on one of those maxi-

mums right now.). It seems that this is probably caused by the 

earth motion around the Sun.  The eccentricity of the Earth orbit 

around the Sun varies with about a 100 K year period.  This 

means that every 100 K years, the closest part of the Earth orbit 

is closest to the Sun.  This seems to account for the basic, 100 K 

period maximums because the shortest Earth-Sun distance drives 

the overall Earth temperature to peak temperatures at those 

times. 

 

The next variation of the Earth motion is the "obliquity cycle", 

or tilt of the Earth axis relative to the (ecliptic) plane containing 

the Earth and Sun.  Currently, this tilt is about 23 deg. but it var-

ies with a 41 K year period.  The final variation is the 

"precession of the equinoxes" with periods of 19 K and 23 K 

years.  These latter-two Earth - Sun oscillations appear to ac-

count for the increases and decreases of Earth temperature at 

high latitudes because the differing Earth-axis tip influences the 

sunlight striking these areas.  The total Earth temperature is gov-

erned by the first one, of 100 K years between temperature 

peaks, but the distribution of temperature between high and low 

latitudes is controlled by the latter two. 

 

Analysis of the summer sunlight hitting the high latitudes over 

the past million years shows that the main oscillation period 

seems to follow the above 41 K year "obliquity cycle", or tilt of 

the Earth towards and away from the Sun - Earth plane.  Howev-

er, this 41 K cycle does not always cause a warmer Earth since 

that temperature increase still occurs only every 100 K years.  

The magnified deceleration rate of high-latitude ice formation, a 

measure of temperature increase, follows the above 41 K high-

latitude sunlight exposure whenever the above (overall Earth 

warming) 100 K year cycle of Earth-Sun-orbit-nearness strikes.  

Thus, the 41 K cycle seems to sharpen the temperature rise of 

the 100 K cycle when the two cycles coincide. 

 

Now, leaving the above Milankovic discussion, we examine sea 

level changes.  We see the latest post-glacial temperature rise, 

which started 24K years ago and which we are currently in.  The 

sea level has risen by over 400 feet from the last cold period.  

This rise stopped about 7 K years ago and has been very stable 

since then.   7 K years ago is about when human civilization 

started and the climate has been very pleasant for us since then.  

It is the climate to which we have become adapted, and fortu-

nately, it has been nice and stable during that time. 

 

Besides the sunlight exposure, in total over the earth but particu-

larly at high latitudes, there is the effect of surface-caused heat 

from sunlight either staying in the atmosphere or leaving it.  In 

the mid-to-late 1800s, the Irish scientist, John Tyndall, measured 

the absorption of sunlight through various atmospheric gasses.  

He found that the main gasses, oxygen, nitrogen, and argon 

(totaling 99% of atmos.) are nearly completely transparent to 

solar radiation coming down and terrestrial radiation going back 

up.  For solar radiation effects, these gasses might as well not be 

present. 

 

However, Tyndall found that water vapor, CO2, and N2O (plus 

some trace gasses) make the lower atmosphere transparent to 

sunlight coming in but nearly opaque to infrared radiation leav-

ing the earth.  They do this despite being tiny fractions of the 

total atmosphere (0.25 % for water vapor and 0.04% for the total 

of CO2, N2O and CH4). These four gasses have more-complex 

molecules than the large gas populations of the simple molecules 

of N2, O2 and Argon.  They can thus absorb and reradiate in 

more wavelength bands.  Clouds also have a large effect, in rera-

diating sunlight back into space and reflecting infrared coming 

from the earth back to the earth.  (The atmosphere and clouds, 

after converting their absorbed radiation to IR, give the earth 

about twice the radiant energy that it gets from the Sun.)  With-

out greenhouse gasses, the average surface temperature is - 18 

deg. C.  With those gasses, that temperature becomes + 15 deg. 

C. 

 

Water vapor is the most potent greenhouse gas, but it dissipates 

rapidly over a two-week time frame.  This is controlled by tem-

perature.  The other three gasses are less powerful but they per-

sist like water vapor never could.  The CO2 component has in-

creased 43% during the Industrial Revolution.  The Swedish 

scientist, Arrhenius, found in 1906 that the doubling the % of 

atmospheric CO2 would increase the average Earth surface tem-

perature by 4 deg. C.  This is a log effect and it occurs every 

time the % of CO2 doubles.  Measurement data validates this log 

effect since the earth mean temperature rose by 0.8 deg. C. from 

1900 to 2000, with its average following the log of CO2 concen-

tration.   

 

Since the year 1000, the parts-per-million atmospheric CO2 held 

constant at 280 ppm.  (Reporter comment:  the years between 

1000 and 1400 saw a strong warming period, despite the roughly

-constant CO2 concentration during that time.)  However, since 

1800 (start of the Industrial Revolu-

Speaker — Continued 

Continued on Page 3 
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tion), the concentration has risen from 280 ppm to about 400 ppm 

in the year 2000.  Looking at the Arctic air temperature over the 

past 2000 years, it dropped slowly to a total fall of about 0.5 deg. 

C by 1800.  However, this Arctic temperature has increased by 

1.5 deg. C since 1800. 

 

Satellite measurements (from 1979 to 2012) of troposphere 

(lower atmosphere) temperature show accelerated warming tem-

peratures from Mexico northward into Canada and from sub-

Saharan African northward into Europe.  These temperatures are 

rising at rates of between .25 to .4 deg C per decade.  Most of the 

Southern Hemisphere seems to be around .1 deg C per decade. 

 

Look at the ice volume in European alpine glaciers.  Among 

twelve tracked from 1946 to 2006, two have increased, three 

have decreased somewhat, and the remaining seven have de-

creased markedly. 

 

Hurricane data from 1980 - 2016 shows that more of these storms 

are of high peak wind speed and that peak is increasing.  Hurri-

canes are also seeing increased movement into the higher lati-

tudes over time, looking from 1982 to about 2010.  The km. dis-

tance of peak wind speed  away from the Equator averaged about 

2050 km to the north and 1750 to the south in the year 1982.  By 

2010, the north distance average was about 2200 km while the 

average south distance was about 1850 km.   (Reporter comment: 

This appears to follow the increasing temperatures in the higher 

latitudes, since warmer water feeds hurricane strength.)  

 

More atmospheric CO2 also increases the amount of this gas dis-

solved in sea water, making carbonic acid.  A world-wide map 

shows decreasing pH numbers (lower number means more acid 

strength) over the past 30 years.  The greatest decreases, about 

0.1, are seen in the northern and southern latitudes of around 40 

deg., with the greatest acidity, worldwide, in the North Atlantic 

between the USA and Europe.  Acidic water is hard on marine 

life in coral reefs and makes life tougher on plankton, a major 

part of the ocean food chain. 

 

MIT has a simple climate model, showing the effect of CO2 con-

centration doubling.  It gives an average increase of 3.1 deg C per 

doubling.  The United Nations' Intergovernmental Panel on Cli-

mate Change (IPCC) has average increase estimates ranging from 

2 - 4.5 deg C per doubling.  The IPCC models tend to be much 

more complicated than the MIT formula. 

 

Speaker — Continued 
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Speaker—Continued 

Looking into the effect of human activity on climate, The Journal 

of Climate of the American Meteorological Society showed, in 

one of their 2004 issues, a comparison of climate results from 

1890 to 2000.  Average global temperature is given for each year 

compared with the 1890 temp.  Three plots are shown, giving 

observed, natural environment without man, and the natural envi-

ronment with man.  All three traces start at zero and rise, togeth-

er, up to about 0.3 deg C. in 1960.  At that point, the natural envi-

ronment without man drops back to 0 deg C. and with an average 

of about the same.  However, both the observed and the-man-

with-natural-environment curves track each other and quickly 

rise.  By 2000, those two last curves are at about 0.8 deg. C.  The 

plot shows that between 1962 and 2000, man has accounted for 

0.8 deg. C. global temperature rise. 

Looking into the future, there are four fundamental sources of 

error in predicting climate change.  They are: cloud feedback; 

water vapor feedback; ocean response; and effects of aerosols. 

 

It is useful to find various estimated amounts for the expected 

temp rise due to doubling the CO2 concentration.  A non-

Gaussian probability distribution, with a tail out to the right, is 

presented that shows many estimation results.  The distribution 

has a minimum temp change of 1.24 and a maximum of 6.91.  

The peak (maximum likelihood) is at about 2.5; the mean is at 

3.01; the median is at 2.87; and the distribution is skewed to-

wards the higher temps.  The lower 5% curve area ends at 1.83 

and the upper 5% curve area starts at 4.64.  (Reporter observa-

tion: An easy conclusion to draw is that the 4 deg C temp in-

crease quoted from early studies is probably on the high side. The 

increase of 3 deg. might be more realistic.) 

 

Regardless of the temperature shift for doubling the CO2, there 

are also the estimates as to how much the CO2 will increase in 

the future.  IPCC emission scenarios for CO2 start with the con-

centration of 400 ppm at about 2010.  Depending on the scenario, 

CO2 can go up to from 450 to 550 by 2050.  By 2100, the in-

crease can rise to between 550 and 950. Included in this 2100 

range is the doubling from 400 to 800 which could imply a tem-

perature increase of 3 deg C or more. 

 

Various emission growths, to 450 ppm near 2020 up to a peak of 

1200 ppm at 2100, are all assumed to stop increasing.  The emis-

sions are assumed to die back over the years due to natural ab-

sorption by plants, bodies of water, etc.  Temperature increases 

are then plotted corresponding to the previous emission growths.  

These temperature increases range from 1.5 deg. C up to 4.3 deg. 

C. and, since the CO2 excess (usually) slowly goes down, the 

temperatures slowly decrease, too.  The exception is the extreme 

1200 ppm peak, whose 4+ temperature seems to persist to the 

year 3000 for some reason. 

 

The sea level is predicted to rise due to extra high temperatures.  

Depending on the model assumed, the sea level is predicted to 

rise between 1 and 6.6 feet by the year 2100.  Another problem is 

summer heat waves.  From 2000 up to 2100, the extreme heat is 

expected to rise by 5.5 deg. C.  Rainfall is also predicted to 

change.  Rainfall intensity doubles with every 10 deg C increase.  

The result of more-intense heat and rain is that: "Wet places get 

wetter and dry places get drier; incidence of both floods and 

droughts increases".s 

 

Hurricanes have been recently hitting us with harder-than-normal 

impacts.  Several records were set in 2017.  Hurricane Harvey, 

which hit Houston with such fury, gave the largest total rainfall 

ever recorded in the US.  Hurricane Irma was another shocker:  

1) It had longer-sustained maximum winds, in the peak Category 

5, of any tropical hurricane or cyclone ever recorded; 2) It was 

the first-ever Atlantic hurricane to reach Category 4 outside of 

the Caribbean; 3) It was the second-strongest hurricane ever rec-

orded in the Atlantic.  Overall, the 2017 were the most expensive, 

in total, on record:  they caused $300 billion in damages. 

 

After all this information, what did Kerry say that mankind needs 

to do?  He recommends getting off fossil fuels.  He thinks that 

carbon-capture-and-sequestration has no significant following.  

He thinks that wind and solar are not practical.  He recommends 

following the successful examples of Sweden, Belgium, and 

France.  They all have gone with electric power from atomic 

power plants.  This can be done safely, despite the Japanese and 

Chernobyl tragedies.  (Reporter comment: the latter was due to 

irresponsible testing for a PhD thesis.). In contrast, Germany 

tried to go with wind and solar several years ago and found it to 

be a failure. 



Chris thanked the following members who helped with the 

arrangements for the meeting: 

 

Coffee - Bob Hyotte 

 

Donuts from Stop n Shop - Paul Kudirka - thanks to Stop 

n Shop for donating the donuts. 

 

Badges - Richard B. Smith 

 

Facilities - Mike Sheff, Jim Latimer, Fred Jungalwala 

 

Reporting on the Minutes - Dan Miller 

 

Reporting on the Speaker - Bill Beebee 

 

Bulletin - Bob Diefenbacher, Koby Kobayashi, Stan Wulf 

 

Sound Equipment - Ron Riggert 

 

Slide Show - Don Sherman, Richard B. Smith 

 

Website - Ken Mattes, John McKinney, Bill Thompson, 

Bob Diefenbacher, Al Persson 

 

Photographer - Art Phipps  

 

Members Support Help Line - Al Persson 

 

 

Announcements: 

 

Chris Hammer - 

 

Reminder that there will be No July Meeting as the church 

is running a camp that month. 

 

Barbara Hart sent a very nice Thank You note in apprecia-

tion of our donation honoring Wally Hart, an RMA mem-

ber of many years. 

 

Chris asked that we especially get involved with providing 

backup to help: 

 

Ron Riggert, in setting up the sound system - Ron will 

train you if you can help periodically. 

 

Bill Beebee asked for new members to join the Reporters 

Committee.  Help is need to occasionally report on either 

the Speaker or Minutes for a meeting. 

 

Please invite new members to RMA! Cards are available 

that describe dates for meetings, location, etc.. 

 

Chris reminded us of the Members Support Help Line. 

This is intended to help members or their spouses who are 

in need of assistance.  This could include rides to meetings 

or helping members in other ways as needed. 

 

Don Sherman invited members to a discussion group at 

the Sudbury Senior Center at 10:00 AM on Thursdays. 

 

Bob Hyotte invited members to attend the Knights of Co-

lumbus' St Patrick's Day event on March 16.  It starts at 

6:15 PM downstairs at Our Lady of Fatima Church in Sud-

bury. The event includes dinner and entertainment by an 

Irish singer.  Tickets are $30.00 and are available in ad-

vance from Bob. 

 

It was mentioned that the Google Chrome browser is hav-

ing problems and you need to update it if you use this 

browser. 

 

Chris mentioned the RMA discussion group meeting on 

Wed. March 13 at Noon.  The next topic is Global Warm-

ing, appropriate considering our latest Speaker. The group 

will meet at: 

Conrad’s - 120 Boston Post Road about 1 mile East of 

Lansdowne Road on the North side of Boston Post Road. 

 

Events: 

 

Chris reminded us that the Annual PawSox game will be 

on Friday June 7.  We will meet at 4:00 PM to travel to the 

game.  More details coming in the future. This will be the 

last time for the game to be in Pawtucket since the team is 

moving to Worcester. 

 

Vital Statistics- 

 

Gerry Brody reported on 13 birthdays in March.  Koby 

Kobayashi was the oldest celebrant at 95 years. 

 

Jim Latimer announced 4 wedding anniversaries for the 

month. Molly and John Beard were the longest married 

couple, celebrating 63 years this month. 
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Let’s Get Acquainted—Paul Kudirka 
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Health of our members -  

 

Joe Bausk shared that: 

 

Mike Bennett fell and broke his wrist. 

Bill Kneeland fractured his ankle in a fall.  

Dave Tilsher also slipped and fell. 

   

It has been a dangerous month with all the slippery snow 

and ice! 

 

 

Humor - Harold Wilkinson shared several of his - as usual 

- funny jokes!  The funniest involved a drunken husband 

who, sneaking home late, fell and who cut his posterior on 

a broken bottle.  His wife found out his secret the next 

morning because he had put his band-aids on the mirror by 

the front door. 

 

Musical Vignette - 

  

Ken Watson and his wife are on vacation and will be back 

in April. 

We were fortunate to have Bill Ladoulis (who can play 

anything on his violin) entertain us with some Irish songs, 

including: “When Irish Eyes Are Smiling” and “I’ll Take 

You Home Again Kathleen”. 

 

ROMEO Lunch - 

 

Ray Atkins announced that today’s lunch was at Oak Bar-

rel Tavern in Sudbury located at: 528A Boston Post Road/

Rt. 20. Harold Wilkinson provided a poster with direc-

tions and information. 

Paul Kudirka was born in Boston and 

grew up in Dedham, Massachusetts, at-

tending Dedham High School.  He at-

tended MIT first as a non-resident stu-

dent, then lived at Burton House for most 

of his MIT career.  He met his future 

wife, Marcy, when a sophomore in 1966 

and they dated during the remainder of college.  In course 

6-2, he graduated in 1970 with both a bachelors and mas-

ters degree in EE.  Marcy and Paul married in 1970.  Their 

first child, Joseph was born in 1976, the year he graduated 

from law school.  Their second child, Vincent, was born in 

1979.  They spent most of the eighties taking care of the 

kids and working.   

He started work at Bell Laboratories in Holmdel NJ in 

1970 as a systems engineer.  He soon found out that a sys-

tems engineer writes reports. He wrote and rewrote the 

same report dozens of times and was not happy.  After lis-

tening to his complaining for several days, his cubicle mate 

said “Why don’t you become a patent attorney?”  He re-

plied “What does a patent attorney do?”  He answered “I 

haven’t the slightest idea, but the engineer that was sitting 

in your seat before you became a patent attorney.” A four 

year stint at Seton Hall Law School at night led to his be-

coming a patent attorney.  He then embarked on a 40 year 

career working on computer and electronic patents, first as 

a Digital Equipment corporate attorney and continuing in 

private practice for many well-known companies, includ-

ing DEC, IBM, Apple and Sun Microsystems.  He began 

work at a small law firm which grew to a mid-sized firm. 

 He moved to progressively smaller firms, finally going 

solo in 2006 and ending his career working out of his 

house.  It was a fascinating journey until he retired in 

2012.  

In the nineties, he took up scuba diving and pursued that 

hobby for fifteen years, traveling all over the world and 

amassing 600-700 dives in the process.  He has been busy 

volunteering since then.   Marcy and Paul also spend time 

traveling to visit their three grandchildren, two of whom 

live in Washington, D.C. and the third in Rancho Santa 

Margarita, California.   



Anniversaries in March 
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Member Spouse Anniv. Yrs. 

Average Years Married—45 

Abner S. Salant Joyce 03/27/2011 8 

Francis T. Lyons Ursula 03/08/1969 50 

J. Stanley Waugh Helen 03/04/1961 58 

John Beard Molly 03/31/1956 63 
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Birthdays in March 

 Member  Birthday  Age 

Average Age— 84 

Michael Bennett 03/29/1950 69 

Kenneth Watson 03/07/1950 69 

Ed Gottmann 03/05/1940 79 

Richard Phillips 03/15/1940 79 

Oscar Harrell, II 03/29/1936 83 

Bob Cooke 03/26/1935 84 

Francis Kelly 03/06/1935 84 

Jerome D. Hanfling 03/12/1933 86 

Gerald Brody 03/15/1932 87 

Robert Lenington 03/16/1930 89 

Abner S. Salant 03/18/1930 89 

Robert A. Vannerson 03/16/1926 93 

Yutaka Kobayashi 03/11/1924 95 
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News Site Rantt Takes The Time to Get It Right  

(NewsUSA)  – In the age of 

nonstop news and often lim-

ited fact-checking, a new 

digital news publication, 

Rantt, is moving in the other 

direction, focusing on slow-

ing the story down, and get-

ting the facts right, even if it 

means not being the first to 

publish a seemingly hot sto-

ry. 

“We’re taking an episodic approach to covering stories, 

and pride ourselves on slowing down the news,” Rantt 

CEO and co-founder Zak Ali says in a feature in The Huff-

ington Post on March 6, 2017. 

“We want to be the opposite of everything we see wrong 

with the news media: sensationalism, misleading clickbait, 

false equivalency, etc.,” Ali says. “Also, we feel like we 

are a voice for the disenfranchised population who feel let 

down by the mainstream media. Rantt will be the first epi-

sodic news source that people turn towards to get the full 

truth the first time,” he emphasizes. 

Rantt launched online in November 2016, in the wake of 

the controversial presidential election. The Washington, 

D.C.-based startup reports more than 100,000 unique visi-

tors as of March 2017. Data from the company suggests 

that visitors to the site encompass a range of demographics, 

but most of its readers are millennials. Rantt’s growing 

popularity also supports the idea that there is still an audi-

ence for unrushed, well-documented news stories. 

The company was initially funded by Tricent Capital, a 

Silicon Valley investment firm, but their success is prompt-

ing them to expand and raise additional funds. The site’s 

popularity reflects the public’s desire for and interest in 

accuracy in the news, according to Ali. 

Public interest in politics and current events surged at the 

time of the election and remain high, opening the door for 

alternative media options to serve a news-hungry reader-

ship. The founders cite the Drudge Report, Politico, and 

Talking Points Memo as examples of independent online 

news organizations that are able to fill a niche and serve as 

an alternative to the traditional mainstream media sources. 

Rantt.com, includes a news section, an opinion section 

(known as Rantts), a section devoted to news related to 

President Donald Trump (known as Unpresidented) and a 

section called Underreported that provides a weekly sum-

mary of top news stories. 

Check out rantt.com to read the latest stories, explore con-

tributors’ profiles, and follow stories on the company’s 

Twitter feed. 

http://www.newsusa.com/
http://www.rantt.com/
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RMA Bulletin Board 

Help Needed: 

• Ron Riggert wants backup help for the sound system used at meetings—-
training included! 

• Bill Beebee needs reporters for speakers so the reporter’s interests can 
be aligned with the speaker’s expertise to make it easier to write the re-
port. 

Help Find New Members for the RMA! 

 

Inviting a guest to join you at an RMA meeting is really easy if you use 
the “BE MY GUEST” card available at the membership table at every 
meeting. Just fill in the meeting date on the front of the card, add your 
name and you’re all set. The back includes information about the RMA. 

Card Front Card Back 

Reminder that there will be No July 
Meeting as the church is running a 

camp that month. 
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Before doing a serious science experiment one usually does a small inexpensive one. If the small one has fa-

vorable results then arrangements are made to create a plan and raise the funds for than more definitive ex-

periment. 

           Years ago when I was a young surgeon my wife and I were invited to a house warming. One of the sen-

ior physicians had just finished building his dream house. It was beautiful. Each room was paneled with a dif-

ferent type of wood paneling. 

 Everywhere one looked there was another room. There was a patio out back that could be closed off in 

the winter. The patio looked out on a sloping yard with flowers and scrubs around a very large pond. The pond 

was 8 feet deep and filled with fish, frogs and turtles. Several bird feeders encouraged birds to share the space. 

During the party, two of the doctors went out to walk across the bridge over the pond. They noticed two 

turtles who were sitting on a log.  

One of the physicians took off his shoes and walked out on the log and picked up the turtles. The physi-

cians hatched up a plan, and explained it to two other physicians. They decided to set up an experiment to de-

termine if turtles grew bigger by growing a new ring of tissue around the outside edge, as trees do, or by ex-

panding each part within, like most other animals do. 

(REMEMBER: Google had not been invented yet!) 

The matter was discussed and then presented to the host.  

They decided to use the two turtles they had, as they were about the same size. One would be treated 

and one would be the control. The plan was for an endocrinologist to treat the one with turtle growth hormone. 

(They did not wish to wait a lifetime for the results from the experiment.) They scratched several rings on the 

bottom of turtles’ shells to mark their growth. They put red dots on the backs of the turtles, one on the control 

and two on the one to receive the hormones. 

Pictures were taken of the turtles, and of the physicians participating in the experiment. The turtles 

were returned to the pond and the researchers returned to the house for another drink. 

The following day the endocrinologist came by and gave the turtle growth hormone. As agreed, he 

came by again three months later and administered a second dose. 

 A year passed and another party was held. The turtles were captured and examined. The control turtle 

was unchanged. The turtle who had received the growth hormones was clearly much bigger. When he was 

turned over the new growth was outside of the outer ring. It was therefore concluded that turtles grew in a 

manner similar to trees. 

 The physician who owned the house and therefore owned the turtles became very excited. He had been 

making inquiries and was unable to find any reference delineating the growth pattern of turtles. 

 He contacted the folks at the San Diego Zoo. He had a long talk with the veterinarian who was in 

charge of the turtles. He too became excited and made arrangements to come and see the turtles.  

 When the veterinarian from San Diego arrived he asked to speak to the endocrinologist to learn how 

much hormone he had given the turtle and how he had administered it. 

 It was then that the physicians conducting the experiment realized things had gotten out of hand. They 

had to reveal that they had not given the turtle any hormone at all. What they had done was obtain a larger tur-

tle, put the appropriate marks on the bottom, and place him in the pond as a substitute. 

The Experiment 



I. The Problem (spoiler candidates, winners who don’t have the support of a majority, un-

civil campaigns) 

 

II. The Solution (Ranked Choice Voting) 

 

III. Our progress towards achieving RCV in Massachusetts and Elsewhere (where RCV 

is already used and what we’ve learned from those case studies, speaking with our state representatives, a pos-

sible ballot initiative) 

Ellen is a Professor of Classics, specializing in Greek and Roman archaeology. Because of her background 

in classics, Ellen has a sincere appreciation for the origins of democracy and for the traditions and innovations 

that make it more effective and representative. Ellen is also a hobbyist beekeeper who appreciates the fact that 

honeybees have their own remarkably democratic and effective ways of making some of their most important 

decisions. 
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