
SASI Welcomes Two New Board Members

Critter of the Season - The Western Cicada Killer Wasp  
Text and photos by John Rhodes

In the month of May hikers in the Sonoran Desert are prudent 
to get an early start and avoid the midday heat.  This may be 
why many avid arthropod enthusiasts have never observed 

the complex behavior of the beautiful western cicada killer wasp.  This 
large brightly colored insect keeps the same hours as its prey, meaning 
the hottest hours of the day when predacious birds prefer to rest in the 
shade.  

Cicadas and the wasps 
that hunt them have a 
variety of behavioral and 
physiological methods 
of thermoregulation that 
allow them to be active in 
the intense heat.  Luckily, 
so do humans.  So if you 
are willing to brave the 
heat you can see cicada 
killers sometime after 
eight in the morning - or 
whenever you hear the 
male cicadas start to 
buzz.  You may hear the 

buzzing of a cicada end in 
an abrupt screech, possibly 
caused by the sting of a 
wasp.  

Look for a large wasp that 
is orange on the underside.  
The top is brownish orange 
with yellow markings, 
with darker wings and 
antennae.  It can be found 
flying or crawling among 
the branches of desert 
trees and shrubs, looking 

Letter of Thanks from the 
Director

Dear SASI Members,

On behalf of SASI’s volunteers, 
staff and Board, I want to thank 
you so much for your generous 
support and encouragement 
this year.  Thanks to members 
like you, we have been able to 
reach out to more folks in our 
community, and beyond, with 
our educational and informative 
programs and activities.  

Carol Madeheim, Audrey 
Toepper, Linda Gregonis, John 
Rhodes and I have presented 
over 20 programs to Tucson 
area elementary schools since 
last April.   Also in this issue 
you will find information about 
the up-coming Invertebrates in 
Education and Conservation 
Conference. 

Thank you again for all the 
support you have given SASI.  
We truly have a great community 
of people behind our efforts to 
improve our world.  We hope that 
you will continue your support 
by renewing your membership 
today.  You can help us increase 
our membership, too.  Tell your 
friends, family and colleagues 
about SASI’s good work and  
encourage them to become a 
member. (continued on page 5)



for cicadas.  Listen for the soft humming sound these big wasps make 
when flying.  A louder, more determined humming indicates a wasp 
laboring to carry a stung cicada.  If you can follow it you will find the 
nest burrow.  You can also search the bare crumbling dirt on the sides 
of arroyos for wasps making their burrows.  

The female is about twice as large as the male - and has larger jaws 
used to dig her extensive nesting burrow.  She also has two spurs on 
the distal end of the tibia of the rear legs. She uses these to push out 
the loose dirt as she backs out of her burrow.

The male wasps emerge before the females, from about one half 
meter deep in the ground.  They dig to the surface and set up 
territories around the emergence area.  The males look for females, 
and try to catch them in the air.  The joined couple settles to the 
ground or a tree branch and commences a short courtship.  The male 
grasps the female with his mid and hind legs and uses his front legs to 
move her head from side to side while tapping her antennae with his.  

Glands on his antennae produce a sex pheromone that induces her to mate.  If the female is receptive, the 
pair may fly away to avoid harassment by competing males.  The couple is attached end to end; the female 
drags the male while flying or walking.  After a few minutes of this they come to rest for about an hour 
before separating. 

The female then forages widely for about two weeks. She finds flowers 
and tree sap on which to feed.  She does not eat cicadas, nor does 
she hunt any at this time.  She may be learning where the cicadas are 
and looking for good burrow locations. Cicada killers pick communal 
burrow sites on the eroding sides of washes, in areas where cicadas 
are plentiful.  

Once familiar with her surroundings, the cicada killer spends the 
second half of her adult life tirelessly digging and provisioning burrows.  
She seldom rests and works quickly.  Any delay allows parasitoid 
flies time to find her burrow and lay their eggs on the cicadas she has 
caught.

A group of females usually make their nests in the same area.  More 
than one wasp may even share the same burrow.  A wasp may spend 
the day looking for a suitable spot to dig and start excavation in the 
late afternoon.  She digs through the night and finishes in mid morning 
just as the cicadas become active.  She can provision the burrow with cicadas and lay about ten eggs in 
one day.  In her two weeks of egg laying she may lay sixty eggs, two thirds of them female - and catch 
about one hundred cicadas.

The burrow is thought to be about a meter long, branching into about ten individual chambers.  After 
preparing a chamber, the female hunts for a cicada to sting, paralyze and haul back to her burrow. She 
flies with the cicada clasped in her middle pair of legs, its head into the wind.  The cicada killer is thought 
to be able to control the sex of the egg that she lays in each chamber.  If she lays an unfertilized egg, it will 
become a male wasp; she provides it one cicada.  A fertilized egg that will become a female requires two 
cicadas.  With the chambers sealed, the worm-like larvae hatches and quickly eats the cicadas.  This takes 
about 10 days, after which the fully grown larvae spins a silk cocoon.  It lies dormant until the next spring.  
Then it pupates before emerging as an adult wasp in May. 

You can observe these interesting wasps at close range without fear.  Like all wasps 
the males cannot sting.  Although the female is capable of stinging and biting she is not 
inclined to do either.  The only time I have heard of stings or bites is when the wasp has 
been captured and handled.2



The 2010 Invertebrates in Education and 
Conservation Conference

We have a great line up of activities for the 
Conference this summer.  Mark the dates on 
your calendar, July 27 to August 1.  Here’s the 
“Conference at a Glance”:

TUESDAY, JULY 27
Pre-Conference TITAG Meeting 
Bugs in Bondage Mixer

WEDNESDAY, JULY 28 
Full Day Field Trips
Sycamore Canyon Adventure
Ant Lions and Tiger Beetles and Bear Bots, Oh Fly!
Welcoming Remarks, Keynote and Reception
Dr. Arthur V. Evans will be presenting:  
An Inordinate Fondness for Beetles

THURSDAY, JULY 29 
Silent Auction bidding begins
Workshop
Invertebrates and Inquiry Based Learning
Afternoon/Evening Field Trips
10th Annual Family Bug Hunt And Picnic
Border Bugs
Two Sheets to the Wind, Or: There’s Dust in my 
Eye! Mothra’s Revenge
Trivia Contest

FRIDAY, JULY 30 
Afternoon Field trip
Sycamore Canyon Photo Safari
Round Table Discussion
USDA Regulations Affecting the American 
Arthropod Exhibit Industry
IABES Meeting
Evening At Calabasas
Evening Field Trip
Moth Collecting in the Famous Pena Blanca 
Valley

SATURDAY, JULY 31 
Workshop
Becoming “Bug-eyed”: Entomology Nature 
Journaling for Kids of All Ages
Round Table Discussion
Invertebrates in Education and Visitor 
Experiences
Silent Auction bidding ends
Banquet and Dancing 

SUNDAY, AUGUST 1 
Behind the Scenes at ASDM and SASI

The Keynote this summer - presented by 
entomologist, author, and photographer Dr. Art 
Evans - offers up an engaging look at one of his 
most enduring passions, beetles. Since childhood, 
he has been enamored with their hard, compact, 
and colorful bodies wrought in a seemingly infinite 
variety forms. Evans has studied and photographed 
these amazing animals around the world, from 
blistering deserts to lush temperate and tropical 
forests. He is the co-author of An Inordinate 
Fondness for Beetles (with C.L. Bellamy) and Field 
Guide to Beetles of California (with J.N. Hogue). 
Evans’ latest books are National Wildlife Federation 
Field Guide to Insects and Spiders of North America 
and What’s Bugging You? A Fond Look at the 
Animals We Love to Hate. His next book is Beetles 
of Eastern North America for Princeton University 
Press.

TITAG will again host the Silent Auction, which is 
always so much fun. Remember to bring something 
to donate to the auction. Proceeds from the Auction 
will be shared by SASI and TITAG.

Details of the full program, and registration for the 
Conference, are now available on SASI’s website. 
(MasterCard, Visa, Discover and American Express 
are all accepted for on line registration).



Eric R. Eaton is principal author of the Kaufman 
Field Guide to Insects of North America (Houghton 
Mifflin Company, 2007), and contributor to several 
other books.  He has also written articles about 
insects and other animals for Ranger Rick, Missouri 
Conservationist, Timeline (journal of the Ohio 
Historical Society), and other popular magazines.  

Mr. Eaton studied entomology as an undergraduate 
at Oregon State University, and has worked as 
a professional entomologist most recently at the 
University of Massachusetts (Amherst).  Previously, 
he has worked at Cincinnati Zoo and Chase 
Studio, Inc., as well as on private contract for the 
Smithsonian Institution, Portland State University, 
and the West Virginia Department of Natural 
Resources.  

He enjoys the respect of his network of 
professional colleagues, and has built a loyal 
following as a volunteer expert and consultant at 
WhatsThatBug.com, AllExperts.com (where he was 
one of the top 50 experts for the year 2009), and 
volunteer editor at Bugguide.net.  

His empathy for the squeamish and scared, his 
knack for identification of mystery bugs, and 
his accurate, jargon-free explanations of insect 
biology have made him a leading figure in popular 
entomology.  Eric currently lives in Tucson, 
Arizona, having grown up in Portland, Oregon and 
Cincinnati, Ohio.

Two New Members Join SASI’s Board of Trustees
SASI welcomes Justin Schmidt and Eric Eaton to its Board of Trustees.  Each brings a 
substantial and diverse resume to the table.  We are fortunate to be the beneficiaries of their 
knowledge and diversity.  This editor can safely say that these consumate professionals 
approach their areas of study with enthusiasm and a sense of humor.  For those of you who do 
not know Justin and Eric, here is a brief rundown of their extensive credentials. 

Dr. Justin O. Schmidt’s bio:

A childhood amongst the weeds, wild flowers, and 
insects profoundly affected my interest in, and love 
for insects.  High school and college interests in 
chemistry, blended with interests in entomology, 
ultimately steered me toward the chemical ecology 
and venoms of wasps, ants and bees and a love for 
all manner of insects and other arthropods.  

My academic career carried me to the four corners 
of North America: beginning at Penn State for a 
B.S., then to British Columbia for an M.Sc., on 
to Georgia for a Ph.D., to New Brunswick on a 
postdoc, and finally to Tucson Arizona.  I currently 
investigate the biology, medical importance, and 
impact of stinging insects and blood sucking bugs 
on people - and the natural history of vinegaroons 
and other desert adapted dwellers.  

I work at the Southwestern Biological Institute 
and in conjunction with the UA.  This work has 
resulted in over 160 publications, including 20 book 
chapters, two edited books, and several hundred 
scientific presentations.  I feel privileged to have 
been able to enjoy doing what I love.
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SONORAN ARTHROPOD STUDIES INSTITUTE (SASI)  Activities 2009-2010 to date

Last year we reached out to over 1500 children and adults through these various activities and programs.

On-site activities
COMMUNITY DAY - On the 4th Saturday of each month we invite the public and members to the facilities to explore 
the desert, hear an informative talk on natural history and learn about some of the creatures we share our world with.  
2009
May Barbara Terkanian  Humans vs. Insects – How Our Bodies Compare 
June Jeff Babson Dragonflies and Damselflies 
July Anna D. Howell Native Bees
August Carl Olson  Fun Insects 
September Jillian Cowles  Predators in Miniature –Spiders of Southern Arizona 
October John Rhodes  Butterfly Exhibits – Around the Country and Around the World 
November Dr. Ruben Alarcon  A Hawkmoth Thanksgiving Feast: Sacred Datura, Agave and Tomatoes 
2010
January    Emily Francis The History of SASI
February    John Rhodes Spiders, Cicadas, Caterpillars and the Wasps that Eat Them
March Barb Skye Siegel  Orcut Trail Wildflower Walk
April Jim Verrier Butterfly and Moth Host Plants

Other On-site activities 2010
Febuary Sun City Hiking Club for a natural history program on local arthropods, group of 14
March Sun City Hiking Club for a natural history program on local arthropods, group of 8
 Pace Pre-School Program- in 2 days we presented our educational program to 4 classes of pre-  
 schoolers and their parents, approx. 60 children and 20 adults.
April San Luis High School Science Club from Yuma, 15 students, 6 adults

Off-site activities
SCHOOL OUTREACH 
2009
November Desert Winds  Grade 1, 6 classes 150 students, 10 adults
December Johnson Primary Grade 2, 5 classes 132 students, 6 adults
2010
April Copper Creek Elementary Grade 2, 3 classes 132 students, 4 adults
 Harelson Elementary Grade 2, 1 class 27 students, 3 adults
May Robbins Elementary Grade 2, 3 classes 54 students, 3 adults
 Copper Creek Elementary Grade 2, 2 classes 52 students, 2 adults

OTHER OUTREACH
June 2009 Sat Summer Evening Bug Nite at ASDM
April 2010 Grand Classroom with 194 students and parents from Hopi Elementary, Scottsdale AZ

SASI provides animals and specimens to The U of A for various programs and general Biology 
classes.

During the Tucson Botanical Garden’s Butterfly Magic Exhibit, SASI provides animals for their 
“Bugging Out at the Gardens” presentation.

 (Continued from Page 1) In an effort to conserve time, paper and money, this will be the only renewal notice you 
will receive.  Please check your address label to see if your membership needs to be renewed.  You can use the 
membership form on page 7 to send with your renewal in the remit envelope.  Please do not hesitate to give us a call 
if you wish to visit the Institute to learn more about our activities.  There are many fun and rewarding opportunities for 
your further involvement in our unique organization.

Sincerely,

Emily B. Francis
Director
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The Alate can be seen by the 
hundreds or thousands emerging 
from mature colonies.

The Soldier termite defends the colony against ants and 
termites from other colonies.

Termites, Termites, Termites! The Incredible Order Isoptera   
Text and photos by Robert W. Hartley, SASI Board of Directors

Termites are an impressive 
group of ecologically 
significant social insects.  

They belong to the order Isoptera, a 
Greek word meaning “equal wings.”  
This refers to the wings (two pairs, 
each pair of equal length) of termite 
alates, also known as reproductives.  
Worldwide, there are over 2,600 
species of termites. A predominant 
number of these are located in the 
tropics, particularly concentrated 
near the Equator.  North America is 
host to 44 species, 20 of which are in 
Arizona.  Many of these are located 
in the Sonoran Desert, and are found 
at various altitudes.The termite is 
especially fascinating because of the 
elaborate nature of its social hierarchy, 
Their social or “caste” system consists 
of:

* A King and Queen, the founders of new colonies; a Queen may live as long as 20 years.
* Alates (reproductives) which leave a mature colony, find a mate and create a new colony.
* Workers that go forth to secure necessary food for the colony. Workers also perform other duties such as           
  cleaning termite eggs.
* Soldiers, necessary for the protection of the colony from predators such as ants and other termites.

Amazingly, the numbers of each caste are controlled by enzymes secreted by the queen.  These enzymes 
are consumed by the nymphs (the first stage of metamorphosis). Depending upon the mix of enzymes 
ingested, a nymph will become a worker, a soldier or an alate.

The termite’s diet consists of materials containing cellulose, such as wood, paper, dried range grass, etc.  
Termites cannot digest cellulose on their own.  Only through a symbiotic relationship with protozoans found 
in their guts, are they able to convert this tough material into a nutritionally usable product. The workers 
then feed other members of the colony through 
regurgitation and fecal deposits.

Three colony configurations among termites 
are drywood, subterranean, and dampwood.  
Drywood termites live entirely in wood and do 
not need any connection with the soil.  Their 
fecal material is a hard, dry pellet that is easily 
identified with a 10x magnifier. They live in 
small colonies, perhaps as small as 1,000 
members. Their alates usually fly at night 

and these activities are not 
directly tied to rainfall. They 
do not build “shelter” tubes.6



SASI Board and Staff

Board of Trustees
Randy Morgan, President

Eric Eaton

Justin Schmidt

Bob Hartley

Carl Olson

Alice Pringle

Barbara Terkanian

Michael Chamberland

Staff

Emily Francis, Acting Director

Barb Skye Siegel, Site Mgr.

Jeff Martin, Instar Designer & 
Editor

Contract Staff

Carol Madeheim, School 
Program Coordinator

John Rhodes, Community Day 
Program Coordinator, 
Collections Manager

I want to support SASI’s mission
with my membership.
Please sign me up!

Name

Address

City  State    ZIP

Phone  E-mail

I have included a tax-deductible contribution of $

Please charge the following to my  o VISA  o M/C  o AM EXP

Membership $         + tax-deductible contrib. $        = $

Card #   Exp. date

o Individual  $25
o Family  $40
o Contributing  $100
o Professional  $100
o Life  $500

Online membership can securely be made at our website.  We accept Visa, MC, Discover and AMX.  Thank you 
for your support.  Our outreach programs depend on the generosity of members and donors like you!

In contrast, Subterranean termites require a connection 
with the soil. Their colonies are usually created 10-20 
feet beneath the ground. Their fecal material is a liquid 
that they can mix with soil to construct “shelter” tubes 
that help protect them from enemies and low humidity 
conditions. They have large colonies containing many 
thousands of members - some colonies can grow 
larger than 1,000,000 individuals. Their alates fly day 
or evening and this activity is closely associated with 
abundant rainfall.

The dampwood termite is a primitive termite that has 
traits somewhere between those of the drywood and the subterranean. It lives at the interface between soil 
and wood, and requires plenty of moisture to sustain itself. The dampwood is a minor player in the Sonoran 
Desert when compared to drywood and subterranean  termites.

Termites, especially species in the genus Gnathamitermes, are an important part of the ecological system, 
eating cellular debris such as twigs, dead grass, etc. On a nature walk through the Sonoran Desert, if one 
is observant, he or she will become aware that termites are everywhere. Fecal pellets may be seen in 
Saguaro ribs. Gnathamitermes mud shelter tubes can be spotted spreading across 

the desert floor like fingers. Right after 
a rain, when the sun comes out, one 
might even see a cloud of swarming 
alates.

Obviously, the study of the various 
termite species can be a very 
interesting and rewarding endeavor.

Termite launching tubes.

The Worker’s functions are the feeding 
and maintenance of the colony.



Special thanks to the Pima County Department of Natural Resources and Department of Parks and Recreation for providing SASI use of its facilities in Tucson Mountain Park.
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Feature Stories in this issue of The Instar

Critter of the Season - The Industrious Cicada Killer
Active during the heat of the day, this large resourceful wasp displays complex 
behavior in the pursuit of its prey.  By John Rhodes 

The 18th Annual IECC Conference
The schedule of events, workshops, field trips, the keynote address, and 
more for the upcoming conference.  By Emily Francis

SASI Welcomes Two New Members to its Board of Trustees
Meet Eric Eaton and Justin Schmidt, two amazingly accomplished, talented, 
and experienced individuals who have just joined the SASI team.

The Fascinating Lives of Termites
Long-time SASI board member Robert W. Hartley conveys fascinating and 
little known facts of these environmentally vital and misunderstood insects.  


