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CICADA RESEARCH SUGGESTS COMPLEX GENETIC 

HERITAGE IN THREE SPECIES 

A paper co-authored by Professor Chris Simon, two 

UCONN research associates, and other colleagues, 

offers genetic proof that three common species of 

cicada, although each has 13- and 17-year life cycles 

and each is found in eastern, middle, and western 

geographic regions, evolved independently and at 

different times from each other. 

 

The paper, ñIndependent divergence of 13- and 17- 

year life cycles among three periodical cicada 

lineages,ò was published in the March 18 2013 issue 

of the Proceedings of the National Academy of 

Sciences (PNAS). 

The research presented indicates the presence of a 

common genetic basis for the three species groups of 

periodical cicadas (Decim, Cassini, Decula) ï all 

members of the genus Magicicada ï but it also shows 

there has been considerable genetic divergence leading 

to separate 13- and 17-year populations among the 

species despite the fact that each group exhibits similar 

phylogeographic patterning. 

ñOriginally it was thought that the three different 

species groups must have developed simultaneously,ò 

says Simon, ñbecause members of all three species 

groups emerge together every 13 or 17 years in 

multiple broods (or year-classes) located throughout 

the U.S., east of the Great Plains. The three species 

groups have pretty much the same geographic 

distribution, and they do everything together. But in 

our lab we were able to determine that the 13- versus 

17-year Decim DNA divergence was much deeper than 

the 13- versus 17-year Cassini or Decula divergence, 

so I knew they hadnôt developed at the same time as 

the others.ò 

 

Working with colleagues in Japan, the UCONN 

researchers looked at DNA from the 30 years of 

samples represented in frozen collections at UCONN. 

They did geographic sampling of all three species, and 

when they compared them using nuclear and  

mitochondrial DNA markers they discovered that the 

three species groups had first diverged about 3.9 million 

years ago. 

 

Initially, the Decim group diverged from the ancestor of 

Cassini and Decula, and then Cassini and Decula 

separated into different species groups about 2.5 million 

years ago. The mitochondrial gene genealogy shows 

further divergence associated with geographic regions 

and, partly, with life cycles. 

 

The paper further reports that all three species groups 

experienced at least one episode of life cycle 

divergence since the last glacial maximum ï the end 

of the ice ages ï some 20,000 years ago. 

ñIn the Decim species, the 13-year Decim in the 

southern region ï roughly North Carolina, South 

Carolina, Georgia, Alabama, Mississippi, Louisiana, 

Tennessee, and Arkansas ï actually survived as a 

separate group during the last ice age,ò Simon says. 

ñThe comparative DNA divergences tell us that the 13-

year Decim formed earlier than the 13-year Cassini and 

the 13-year Decula.ò 

 

Earlier, the UCONN research group found two 

independent derivations of the 13-year form life cycle 

in the Decim group, one of which was after the end of 

the ice ages. The current work adds that there were 

three independent derivations of the Decula 13-year 

life cycle (east, middle, and west) but only one 

derivation of the Cassini 13-year life cycle (from the 

west). All Casini and Decula 13-year cicadas that exist 

today were derived after the end of the ice ages from 

the 17-year memberships of their species groups. 

The major implication of this work is that life cycle 

genetics, with the tendency for four-year time jumps 

and a long, synchronized life cycle, evolved in the 

common ancestor of all three species groups, but that 

the 13- and 17-year lineages of Decim, Cassini, and 

Decula seen today evolved not only later but at different 

times in each species. 

 

   ð  Continued on page 2 
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Brood II nearing 17-year cycle 

The timing of the research paper coincided with the adult emergence of 17-year Brood II ï of 15 known existing 

broods ï in states including Connecticut, New York, Pennsylvania, New Jersey, Delaware, Maryland, and North 

Carolina. Magicicada periodical cicadas are seen in the spring and early summer when adults emerge from 

underground where they have undergone five different developmental stages, or instars, during their 17-year 

development. During this time they grow from approximately the size of an ant to their adult size of 25-50 mm ï 

approximately one to two inches ï depending on the species. 

Nymphs emerge, sometimes by the millions, and find vegetation where they molt into mature adults. This process 

usually occurs in hardwood trees, where the adults then mate and the females lay their eggs. As part of this process 

males ósingô to attract mates. This is done by vibrating ridged membranes, or tymbals, and the resulting cacophony 

is often described as ñdeafeningò by those within hearing range of an emerging colony. 

In Connecticut, Brood II was located west of the Connecticut River around New Haven, North Haven, and 

northward toward interstate 84. The insects emerged in early June, once the soil temperature reached 

approximately 55 degrees Fahrenheit.  They lived approximately three weeks during which time they completed 

their life cycle. 

As to why the insects live carefully regulated lives and emerge from the soil for a roughly 20 to 30 day period 

every 13 to 17 years, Simon comments, ñThere is safety in numbers. There are two published studies that strongly 

support the idea of a complex strategy of predator avoidance. Everything likes to eat Cicadas é birds, box turtles, 

and in certain societies, even people. By emerging by the millions, there are bound to be some that survive long 

enough to lay eggs and perpetuate the species.ò 

Not all species of cicadas are of the 13- or 17- year variety, according to Simon, and many live more typical non-

synchronized life cycles lasting anywhere from two to eight years, meaning  that every year some individuals 

appear. However, it is the periodical cicadas, often incorrectly referred to as ólocustsô, that capture the imagination 

due to their huge numbers, long absence, loud songs, and interesting black and orange markings. 

For the most up-to-date information on Dr. Simonôs cicada research, visit the website www.magicicada.org created 

by one of the paperôs co-authors, John Cooley, a former postdoctoral research associate and a current lecturer in 

EEB. 

 

 

 
         ð  Adapted from UCONN TODAY 

                       article by Sheila Foran 
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HISTORY MEETS HIGH TECH AT EEBôS 

HERBARIUM 

EEBôs George Safford Torrey Herbarium, with 200,000 specimens of plants, is a leading source of information for 

botanists throughout the world.  Its state-of-the art facility contains herbaceous and woody plants collected over the 

past 100-plus years both locally and from around the world. And now that its records have been digitized thanks to 

a National Science Foundation grant, the herbarium can be accessed by researchers, teachers, and students 

anywhere in the world, who can explore the collection online. 

The global scope of the 21st-century herbarium in Storrs would have been unimaginable to those who started the 

collection back in 1898, when the first specimen, a cinquefoil, was officially accessioned.  That cinquefoil 

(Potentilla canadensis) came from the collection of H.A. Ballou. An entomologist by training, Ballou was hired by 

the Storrs Agricultural College (precursor to the University of Connecticut) to teach freshman classes in the 

Department of Botany and Military Science. He was the first on campus to treat the study of botany as an 

important part of the curriculum of the day, considering it just as worthy as the more favorably considered studies 

in horticulture, for which the college was known. 

In botanical parlance, the collection became known by the acronym óCONN,ô and it is at once an active site for 

current academic pursuits and a valuable lesson in the history of the University     

It is named after George Safford Torrey, a botanist who oversaw the collection from 1915 to 1956 and for whom 

the Torrey Life Sciences Building is also named. Torrey became head of the Department of Botany in 1929 and 

served in that role until 1953. During his tenure, the herbarium made significant strides in the number, variety, and 

quality of its samples. 

Donald Les, current director of the herbarium and professor of ecology and evolutionary biology, says that 

UCONNôs collection has grown from 100,000 items in 1992 to more than 200,000 over the past two decades.  

ñOur collection is intermediate in size [compared to other herbariums], with about 200,000 items,ò Les says. 

ñWhat sets us apart, thanks to a nearly $500,000 grant from the National Science Foundation, is that over 165,000 

of our specimens have already been captured with digital imaging and are available on our database. This means 

that anyone, anywhere in the world, can go online and access the information.ò 

He explains that although herbariums such as UCONNôs are used to lending items to researchers, similar to the 

inter-library loan service for books, it is safer for the specimens and much more efficient for scholars to be able to 

view high-resolution images that have been digitally scanned or photographed. Every item is geo-referenced and 

accompanied by detailed information, including date and time of collection, soil conditions, the name of the person 

who collected the specimen, and more. 

The NSF grant received in 2009 provided the funds for the project, but it was UCONN staff and students who put 

in endless hours photographing and scanning specimens and deciphering hand written notes dating back over a 

hundred years. Included were the records of Ballou, Torrey, famed geneticist and plant scientist Albert Francis 

Blakeslee, who taught in Storrs from 1907 to 1915, and the late Les Mehrhoff, plant collections manager from 

1996 to 2001 and longtime research associate and educator, who donated more than 20,000 of his own specimens 

to the herbarium. 

During the past four years, Robert Capers, current manager of plant collections, led a group of more than 50 

students, who worked hard to get the collection into its present format. While the actual specimens are carefully 

preserved in climate-controlled files in the Biology/Physics Building, the entire collection can now be instantly 

shared online with scientists, teachers, and students throughout the world at http://bgbaseserver.eeb.uconn.edu/

index.htm. 

       ð Adapted from UCONN TODAY article by  Sheila Foran 

http://bgbaseserver.eeb.uconn.edu/database.html
http://www.eeb.uconn.edu/people/les/index_narrow.html
http://www.eeb.uconn.edu/people/capers/
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FROM LAB TO DINNER TABLE 

 

Charlie Yarish pulls a long strand of kelp out of the chilly waters of Long Island Sound and takes a bite.  ñOh, thatôs 

good,ò he says. ñCrisp and sweet. You canôt beat it when itôs fresh.ò 

 

Itôs just another day at the office for Yarish ï ñCaptain Seaweedò ï a professor in UCONNôs departments of Ecology 

and Evolutionary Biology and Marine Sciences, who is using the expertise thatôs made him a globally renowned 

seaweed specialist to help birth an entirely new industry up and down the East Coast. 

 

Yarish, a tall, gregarious New York native with a brushy mustache and an infectious enthusiasm for his work, 

envisions a day when seaweed farms, using techniques developed at the University of Connecticut, stretch from one 

end of Long Island Sound to the other, producing a crop worth potentially more than $47 million annually. 

But first, heôs got to get that strand of kelp off the boat and onto your dinner plate. 

 

Growing sea vegetables 
The process starts in the waters of Long Island Sound, where Yarish, assistant research professor of marine sciences 

Jang Kim, and others harvest the reproductive tissue from the seaweed that they then transport to Yarishôs lab at 

UCONNôs Stamford campus. There, the tissue releases hundreds of thousands of spores that are grown under ideal lab 

conditions until theyôre ready to be taken back out to sea and planted on a seaweed farm. 

 

Yarishôs lab produces summer and winter varieties of different seaweeds, meaning the industry can function year-

round. Once the plants are ready for harvest, fishing boats use grappling hooks to haul up long lines covered in crisp 

seaweed, which is then cut, bagged, and taken to Bridgeport for processing. From there, it goes to a growing number 

of restaurants and chic markets, where the flavorful, nutritious plant is gaining in popularity. ñI call them sea 

vegetables rather than seaweed,ò Yarish says, ñbecause thatôs a more accurate description. Just like vegetables, 

theyôre high in nutrients, vitamins, and trace elements, and theyôre good for you, and theyôre delicious. They can be 

made into pasta noodles and are gluten free.ò 

 
Theyôre also coming along at a time when more and more Americans are thinking hard about what goes onto their 

plate, from whether itôs healthy, to how it was produced. Seaweed pushes all those locavore, organic, health-

conscious, and foodie buttons, which is what drew Bren Smith to Yarishôs research. 

 

Smith is the owner of the Thimble Islands Oyster Co. and captain of the fishing boat on which Yarish was happily 

crunching away on some kelp recently. Having done longline fishing in the Bering Sea and lobstering off 

Massachusetts, Smith, in his flannel shirt and Whalers cap, looks every inch the classic New England fisherman. But 

heôs also business-savvy and environmentally conscious, two traits that make seaweed farming a natural fit. 

ñWeôre hoping seaweed is going to be the next kale,ò Smith says, referring to the once-doughty winter vegetable 

which has become trendily omnipresent in recent years. 

 

In trendy Manhattan restaurants like Louro, seaweed-featuring dishes have ranged from kelp pasta with crab to pork 

belly with kelp salad to scallops and rice tossed in a kelp vinegar. The ritzy New York City ñcocktail consultantsò 

Evoe recently teamed with Louro and Smith to offer a special night of seaweed dishes and cocktails, like the Green 

Blood Maria, with kelp, chilies, and tomatoes, and the Sovereign Remedy, made with kelp-infused whiskey. 

Seaweed can be used in countless other recipes, too, from wraps to soup to scrambled eggs, but the interest in cutting-

edge New York eateries is an important step, Smith says. 

 

ñWhen something catches on in New York, it usually spreads pretty quickly to the rest of the country,ò he says. 

        

       ð Adapted from UCONN TODAY article by Tom Breen 
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KENTWOOD WELLS HONORED FOR SEMINAL 

PAPER ON SOCIAL BEHAVIOR OF FROGS 

 

At age 14, Kentwood Wells of Springfield, Va. could rattle off the Latin names of all 100 toads and frogs 

found in the United States. He had a basement full of cages housing frogs, salamanders, and snakes heôd 

collected in the woods and streams of his familyôs three-acre property. And when he left home to study 

zoology at Duke University, he left a large, colorful tiger salamander (Ambystoma tigrinum, to be precise) 

in his motherôs care. 

Fifty years later, Wells, professor and former head of UCONNôs Department of Ecology and Evolutionary 

Biology, is being honored for his foundational contributions to the fields of animal behavior and ecology. 

His scientific paper, titled ñThe social behaviour of anuran amphibians,ò published in 1977, is among the 

most-read and frequently-cited articles published in the 60-year history of the prestigious journal Animal 

Behaviour. And this year, itôs the first of 12 papers to be honored with an essay on its impact by the Animal 

Behavior Society and the Association for the Study of Animal Behaviour, which will commemorate one each 

month over the course of 2013. 

ñWellsôs review has played a critical role in the inception of scores of research programs over the past 36 

years,ò wrote journal editor Mark Bee of the University of Minnesota in his essay, which is titled, ñAllôs well 

that begins Wells: celebrating 60 years of Animal Behaviour and 36 years of anuran behavioural ecology.ò 

The paper, which Wells wrote when he was in graduate school at Cornell, tackled big questions about frog 

behavior and how these amphibians interact with one another and their surroundings. It summarized what 

scientists knew ï and what they didnôt yet know ï about how frogs choose mates, why theyôre aggressive 

toward each other, how they croak, and how they care for their young.  ñI feel privileged to have been in on 

the ground floor of the emerging field of behavioral ecology,ò says Wells. ñIt was an exciting time, and many 

new ideas were coming out in the field.ò 

Ecology evolves 

Ecologists traditionally focused on particular groups of animals.  But when Wellsôs paper came out, scientists 

were beginning to look more broadly at the way animals behave, asking scientific questions and testing them 

with experiments.  ñAnimal behavior was shifting to a hypothesis-driven science,ò he says. ñThe paper was 

important because it could be applied to other taxonomic groups,ò or many other groups of animals. 

Susan Herrick, Ph.D. 2013, and a former student of Wellsôs, says the paper was written in a clear ñKentwood 

styleò ï that is, comprehensive but clear enough to be understood by any reader.  The paper was written at a 

time when people were first developing solid ideas and core research questions about the social behavior of 

many animal groups,ò she says. ñAnyone who works, even peripherally, in the field of animal behavior 

would be familiar with this paper.ò 

        ð Continued on page 6 


