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Ambush bugs (Phymata americana) in the lab. Credit: I. Pittalwala, UC
Riverside.

Entomologist Christiane Weirauch is passionate about studying a group
of bugs that have a formidable name: assassin bugs. A professor of
entomology at the University of California, Riverside, she travels
worldwide in search of these insects that acquire their name from how
they stealthily await prey—usually other insects —only to stab them with
their beaks. The bug then injects venom into the prey's body, paralyzing
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it and dissolving the tissue into a gooey liquid that it feeds upon.

Assassin bugs (family Reduviidae) belong to the order Hemiptera and
the suborder Heteroptera, the so called "true bugs." Altogether, nearly
7,000 species of assassin bugs have been described worldwide, of which
about 50 are native to California. All Hemiptera have tubular mouthparts
with stylets that help them pierce tissues of plants and other creatures.
The stylets may also help them suck blood. Indeed, 140 species of
assassin bugs are specialized to feed on blood. Spreaders of Chagas
disease, these are the kissing bugs, so named because they frequently
bite people on the face around the mouth.

Weirauch, the director of the Center for Integrative Biological
Collections, joined UC Riverside in 2007. She answers a few questions
on assassin bugs and her fascination with them.

Q: Where are assassin bugs found?

A: Within insects, they are one of the third biggest groups of predators
that mostly feed on other insects. This determines where they are found:
many species sit on flowers or leafs, where they stalk or ambush their
prey. Others like to hide in special microhabitats, for example,
underneath the bark of trees, and feed on insects – such as certain beetle
and fly larvae – that live under the bark.
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Ambush bug. Credit: I. Pittalwala, UC Riverside.

In general, the greatest numbers of assassin bugs are found in wet
tropical places around the world, but some also live in subtropical, arid
and even temperate places. About 50 species are native to California and
the majority of them also occur in Southern California. Our lab's
assassin bug species list is a "work in progress" and we even know of
several species from California that have yet to be formally named. In
California, you can find different species of these bugs from the low
deserts to fairly high elevations in the Sierras. Altogether, we have fewer
than 190 species recorded from the United States and Canada, but as you
get into Central and South America, diversity increases and the species
numbers go up.

A common species here in California is the leafhopper assassin bug that
is frequently found even in backyards around Riverside. It is widely
distributed from Canada to Central America. Although it is native to this
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region, it has been introduced and become established in Chile, Greece
and Spain. Leafhopper assassin bugs hang out on various plants and are
beneficial – as are many other assassin bugs – because they eat pests that
can be a nuisance to crops and ornamental plants.

Q: How does one identify an assassin bug?

A: The smallest are about 3 millimeters long. The largest can be about
1.5 inches in length. As other true bugs, assassin bugs have "divided"
wings, meaning that the forewings have a thick leathery texture close to
the head and a more membranous structure further back. Assassin bugs
can be recognized by the shape of the beak that is typically curved and
pretty thick and has three segments. The bug uses this beak to grab and
hold on to its prey. There is no need to panic when you see an assassin
bug, but since they can inflict rather painful bites it is best not to touch
them. Kissing bugs are somewhat unusual amongst assassin bugs in
having a fairly slender and straight beak. Although their bite is painless
in contrast to the bite of other assassin bugs, they are much more
dangerous: their saliva can cause allergic reactions, and they can also
spread Chagas disease.

Q: How does the kissing bug spread Chagas disease?

A: The protozoan that causes Chagas disease, Trypanosoma cruzi, is not
transmitted when the kissing bug bites you and sucks your blood.
Instead, it is transmitted soon after the kissing bug has stopped feeding
blood. When a kissing bug bites you, you don't feel anything at first
because the bug injects an anesthetic and the bite will only get itchy
shortly thereafter. Now, after its blood meal, the kissing bug defecates.
The feces contain the Chagas-disease-causing protozoans. When you
scratch, you get the feces into the wound and your blood stream. We
have three species of endemic kissing bugs in California. Many of the
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specimens of our commonest species are to be found in Southern
California; about 20-35 percent according to one of our studies, are
infected with the protozoan and could serve as carriers. Typically, our
native kissing bugs blood-feed on woodrats, but will also try to feed on
other vertebrates, given the opportunity. In addition, dogs that sleep
outdoors could also get infected with Chagas disease by eating the 
kissing bugs.

Q: How many assassin bugs do you work with?

A: I work across the entire family Reduviidae that contains about 7,000
species in 25 subfamilies. My lab is very involved in the discovery and
description of new species around the globe in an effort to document
Earth's biodiversity resources. But my travels worldwide are also aimed
at obtaining the specimens to build large phylogenies – diagrams of
relationships between the species, based on morphological and molecular
information. This then allows us to develop hypotheses on the
evolutionary history of assassin bugs. For example, we can start
investigating various evolutionary phenomena about these bugs and
about organisms in general—how many times did different types of prey
specialization evolve and under what circumstances, in which
landmasses, and when in geologic time? And we can begin to
understand, too, why assassin bugs, or any large group of predators,
evolved to become so diverse.
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