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2 I N T R O D U C T I O N

So, you are interested in dragonflies? There are certainly many
reasons you might be. There is beauty in their bright colors and
intricate wing veins. Their shape is unmistakable and correlates
with equally unique and interesting behavior. Perhaps most fas-
cinating is that they play out the adult stages of their life cycle in
fine weather and in plain sight, where easily watched. This book
introduces you to California’s dragonflies—where they live,
how they can be identified, and something of their habits.

The common name dragonfly can be applied to all insects in
the order Odonata. They may also be called odonates. This name
is derived from the Greek word for tooth and apparently refers to
dragonflies’ impressive chewing mouthparts. The Odonata order
is a very old and distinctive group. Modern-type odonates are
known from the Jurassic era (nearly 200 million years ago), and
similar forms go back as far as the Carboniferous period (250 to
300 million years ago). Permian fossils have been found of giant
dragonflies (Protodonata), among them the largest known in-
sects, with wing spans of over 2 ft.Although considerably smaller,
modern dragonflies remain among the dominant aerial preda-
tors in the insect world.

All adult odonates share a suite of characteristics that are dis-
tinctive and render them instantly recognizable:

1. Two pairs of relatively large wings of about equal length,
with an extensive and intricate network of veins

2. Large compound eyes
3. Minute and inconspicuous antennae
4. A relatively long, often narrow, 10-segmented abdomen

with, in males, terminal appendages used for grasping fe-
males when mating and secondary genitalia for sperm
transfer under the second segment (this latter feature is
unique to the group)

This basic design has produced such a finely tuned aerial preda-
tor, with superb vision and unmatched agility on the wing, that it
has undergone virtually no significant modifications for millions
of years.

Within the order Odonata are three suborders: Anisoptera,
Zygoptera, and Anisozygoptera. Anisozygopterans comprise a
small group of two species, found only in Asia, that show a mix of
characteristics found in the two other suborders.

Zygopterans are also commonly known as damselflies. Forty
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species of damselflies occur in California. They have a character-
istic body shape: a long, slender abdomen and a “hammer head,”
with large compound eyes widely separated on short stalks on ei-
ther side of the relatively small face. When perching, most of our
species carry their wings flat  together, or nearly so, above the ab-
domen. Exceptions to this rule are members of the  spreadwing
family (Lestidae), which perch with wings held out to the sides,
somewhat like anisopterans. The wings of all but two of our
species (in the broad-winged damsel family [Calopterygidae])
are distinctly stalked (petiolate) at their bases, and the fore and
hind wings are of similar size and shape.

Anisopterans are what most people consider typical
dragonflies. Sixty-eight species are known in the state. They are
more robust than damselflies and perch with their wings spread.
The hind wings are broader at their bases than are the fore wings,
prominently so in some species. The large compound eyes are
closer to each other than they are on damselflies and even come
in contact atop the head in many species. The face is relatively
large and flattened.

Adult Dragonfly Anatomy

Odonates have the basic insect body plan, which consists of a
hard exoskeleton fashioned into a head, a thorax, an abdomen,
six legs, and four wings. Within this structure, certain details of
anatomy, some unique to the group, must be learned in order to
readily distinguish among similar species and to properly appre-
ciate observed behavior. I have tried to simplify the descriptions
and limit unfamiliar terms as much as possible. See the glossary,
figs. 1 and 2, and the following descriptions for help.

Head

The head is relatively large and dominated by two large compound
eyes that are oriented dorsolaterally (upward and to the sides).
Each compound eye is composed of thousands of individual
lenses, or facets. The color of these eyes in life may be quite striking
and is typically darker above than below, often with a sharp break
between the two regions. Black spots or lines on the eyes, some-
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Figure 1. Dragonfly anatomy.
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times referred to as pseudopupils, are areas of enlarged facets
pointed in a particular direction, which is the direction of most
acute vision. The front of the face has chewing mouthparts below
and is bordered above by a central plate called the clypeus. This
plate is separated from the forehead region,a frontal lobe called the
frons, by a horizontal groove (suture line). In some dragonfly
species, the frons has a distinctive color pattern that resembles a
bull’s-eye or a capital T (referred to as a T-spot). Behind the frons
and between the front of the compound eyes is the vertex, a plate
bearing three simple eyes (ocelli).The relatively inconspicuous an-
tennae arise from near the front of the vertex close to the com-
pound eyes.A central plate at the upper rear margin of the head be-
tween the eyes is called the occiput. On dragonflies that have
compound eyes in broad contact atop the head, the occiput is re-
duced to a small, triangular region. In some species, particularly
some members of the clubtail family (Gomphidae), horns on the
top (occipital horns) and the rear margin (postoccipital horns) of
the occiput are useful identification features in the hand.

Thorax

The thorax can conveniently be divided into the prothorax, a
small segment attached to the head and bearing the front pair of
legs, and the pterothorax, the large, sturdy midsection that
houses the flight muscles and bears the wings and remaining two
pairs of legs. The pterothorax—often simply referred to as the
thorax in this book—is strongly slanted (upper surface back-
ward, under surface forward) so as to project the wings backward
and the legs forward. This slant means that what is structurally
the front of the pterothorax appears to be on top of the structure.
Damselflies have a pair of mesostigmal plates at the leading edge
of the front of the thorax just behind the prothorax. On females,
these small plates and the prothorax are structures that interact
with the male’s caudal appendages in tandem linkage, so they
often feature important species-specific characteristics useful for
in-hand identification. Some odonate species have a distinctive
tubercle, or small bump, on the underside of the pterothorax.

Legs

The legs of odonates consist of the typical, jointed arthropod seg-
ments, most notably the femur, tibia, and tarsus. Each tarsus con-
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sists of three segments and is tipped with two claws. Spiny spurs
line the margins of the femur and tibia. Because of their forward
positioning, the legs are of little use for walking; instead, they are
used for perching, scooping up and handling prey, and (in the
case of the front legs) for grooming the eyes and face.

Wings

The large, many-veined wings of dragonflies bear many distinctive
features.The complex terminology developed for wing venation is,
however, beyond the scope of this guide. Key features you should
become familiar with, illustrated in fig. 1, are the anal loop, the tri-
angle, the costa and costal stripe, the nodus, the radial planate and
radial sector, and the pterostigma. The pterostigma, a thickened,
often distinctively colored wing cell along the leading edge of the
wing near the tip, apparently serves an aerodynamic function and,
in some species, is also an element in visual displays or signaling.

Abdomen

The abdomen is divided into 10 segments, numbered from 1 at
the base to 10 at the tip. The major features of the abdomen use-
ful for identification are the sexual appendages, extending from
the terminal segments, and the secondary genitalia of males. The
latter are located under abdominal segment 2. Of the many intri-
cate structures that make up the secondary genitalia, the most
useful to learn for field identification are the hamules, which are
hooklike structures on most dragonflies; they are visible with a
hand lens and are often species specific in shape.

The terminal appendages of males, which are used to grasp fe-
males by the rear of the head (in typical dragonflies) or the tho-
rax (in damselflies) during mating, are often important features
for distinguishing look-alike species. It is therefore worthwhile to
learn the names and positions of these structures.

The cerci (singular, cercus) are the pair of upper (superior or
dorsal) appendages.When the male curls his abdomen down and
forward to grasp the female, the cerci curl under the upper rim of
the head (in typical dragonflies) or contact the mesostigmal
plates (in damselflies). Male cerci are often relatively large ap-
pendages with hooks or spines for grasping. The cerci of females
are typically simple, cone-shaped or leaflike structures and only
occasionally of use in field identification.
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The lower (inferior or ventral) grasping appendages of male
damselflies and typical dragonflies are different in nature. Male
damselflies have a pair of structures, the paraprocts, that grasp
the prothorax during tandem linkage. In some species, these are
relatively large and strongly hooked. In nearly all other odonates,
the paraprocts are relatively inconspicuous, small, rounded
structures. The inferior grasping appendage of typical male
dragonflies is a single epiproct (strongly forked in some species)
that grasps the top of the head or eyes of females. This structure
typically is not a conspicuous feature on female dragonflies or
most damselflies. However, on male dancers (Argia), the shape
and size of the epiproct—which appears as a small lobe project-
ing rearward from the upper middle rim of segment 10—relative
to the shape of the projecting pads (called tori [singular, torus])
on either side of it are of use in identifying some species.

The females of all damselflies and some dragonflies (darner
and petaltail families [Aeshnidae and Petaluridae]) have a fully
formed ovipositor, which is a complicated structure containing
paired valves and cutting blades, on the underside of abdominal
segments 8 and 9. The ovipositor is used to insert eggs into plant
tissue, mud, or other substrate. Some species have a stylus, which
is a thin, needlelike projection, at the end of each of the two valves
of the ovipositor. Species without a true ovipositor (most of the
typical dragonflies in our area) have a more or less well developed
vulvar lamina, a plate that extends rearward from segment 8 to
cover part of the undersurface of segment 9. This plate, which is
often distinctly bilobed, may be used to carry egg masses or oth-
erwise aid in the dispersal of eggs. In the spiketail family (Cord-
ulegastridae), the vulvar lamina is highly modified to form a
spikelike structure that inserts eggs, much as a true ovipositor
might, into aquatic substrates. Some species of damselflies have a
vulvar spine on the rear lower margin of segment 8 that projects
over the genital opening at the base of segment 9.

You will occasionally find odonates, especially damselflies,
with tiny red “beads” attached, often in small clusters, to the un-
dersurface of the thorax or abdomen. These are not part of the
odonate but rather are larvae of parasitic water mites, which
hitch a ride on odonate larvae and then make the transfer to the
adult form at the time of emergence. The mite larvae attach
themselves to the hardening body, sucking fluids from their host.
When the adult odonate later comes into contact with water—
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for example, during oviposition—the mites detach and return to
the water to complete their life cycle.

There are few other insects that might be mistaken for
odonates. Perhaps most likely to cause confusion are adults of
the antlion family (Myrmeleontidae, order Neuroptera), which
resemble adult damselflies but have noticeably longer, club-
tipped antennae.

Dragonfly Behavior

Adult dragonflies use vision as their primary means of assessing
their environment. In this way, they are like us, and their behav-
ior, as compared to that of many other, more secretive insects, is
relatively easy to understand if we simply watch what they do.
Many specific behaviors are characteristic of particular species or
groups of species, so in making an identification, observing be-
havior is often as important as noting appearance.

Dragonfly behavior has evolved in response to a few simple
needs:

The need to eat
The need to avoid being eaten
The need to reproduce
The need to regulate body temperature (thermoregulation)
The need to disperse

Some of the distinctive behaviors odonates have evolved to
meet these needs are discussed in the following sections.

Feeding Behavior

Dragonflies are voracious predators; they eat just about any ani-
mal they can catch and chew, including other dragonflies. Most
prey of adult dragonflies are flying insects, taken on the wing. The
two general types of aerial feeding used by dragonflies are hawk-
ing (the constant pursuit of flying insects) and sallying (darting
out from a perch to capture prey and then return to the perch).
Hawking dragonflies remind bird-watchers of swifts or swallows
and often feed in swarms as do those bird species, whereas salliers
are reminiscent of flycatchers. Some species are hover-gleaners,
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picking prey from vegetation and other substrates while in flight.
Most species use one of these foraging strategies predominantly
but may occasionally use the other two as well.

Dragonflies that typically hawk for food include the darners,
river cruisers (Macromia), baskettails (Tetragoneuria), emeralds
(Cordulia and Somatochlora), spiketails, gliders (Pantala), and
saddlebags (Tramea), among others. They are strong fliers of
medium to large size. In genera such as the gliders and saddle-
bags, the hind wings are relatively broad based, allowing for al-
most effortless, gliding flight in light winds. Hawking dragonflies
frequently fly back and forth along a set path or series of paths
over open fields and meadows or along creeks, rivers, and even
roads. They are on the wing for extended periods of time. Darn-
ers, gliders, saddlebags, and others that hawk may form feeding
swarms of dozens to hundreds of individuals, most often at dusk
in late summer and fall. When they eventually perch, they do so
to rest, digest a meal, or avoid unfavorable weather conditions. In
general, they are somewhat cryptically colored (dull earth tones
predominate), tend to perch high or in the shade of dense vegeta-
tion rather than on low, exposed perches, and typically hang
from a perch, their bodies oriented vertically.

Many species in the skimmer subfamily (Libellulinae) and
many damselflies are salliers. From a perch on the ground, veg-
etation, fence post, or other surface, they alertly scan the sky for
potential prey. Typically they sit in exposed situations that pro-
vide a wide field of view. When they spy a meal, they dash out to
capture it and return to a perch, usually the one they just left, to
finish eating. When perched and actively foraging, they tend to
adopt a flight-ready position, the body oriented horizontally.

The third feeding technique used, especially by damselflies, is
hover-gleaning, which involves flitting from spot to spot, picking
food items off vegetation in rapid bursts, followed by a brief pe-
riod of perching to chew up the prey. American bluets (Enal-
lagma) are often seen feeding in this way. Other damselflies, such
as the spreadwings and broad-winged damsels, sally out from a
perch to fly catch or hover-glean a single prey item at a time, then
perch again to finish eating.

Antipredator Behavior

Dragonflies typically avoid aerial predators—birds, bats, and in-
sects such as robber flies, wasps, and even other dragonflies—by
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agile aerial maneuvering, as anyone who tries to net them can at-
test. Disturbed damselflies frequently dodge into nearby vegeta-
tion. If flight is a less viable option (e.g., at cold temperatures),
perched damselflies sidle around perches such as grass stems or
small branches, using the perch as a screen much as woodpeckers
use tree trunks.

The patterns on the bodies or wings of some species may
serve as cryptic coloration against certain backgrounds, and this
may in part influence perch selection. The bright colors of some
species, especially the blues of darners and many damselflies,
fade to gray at cooler temperatures, when mobility is reduced.
Dragonflies also seem to magically disappear from conspicuous
perches when the sun goes behind a cloud, perhaps to avoid de-
tection by predators when their activity levels drop.

Reproductive Behavior

Reproduction is the major goal of an adult dragonfly’s existence.
After a few days or weeks of prereproductive life, during which it
must feed, grow, and mature, it begins a programmed series of
activities focused on reproduction.

The first step is finding a mate. In most cases, mates are
sought near or at the body of water in which eggs are to be laid. In
a few cases, mates are sought away from water and then escorted
there. Males typically arrive at rendezvous sites before females.
Peak mating hours vary among species but are often in the late
morning or early afternoon. Males commonly interact aggres-
sively with other males in order to establish territories or other-
wise secure advantageous positioning for attracting or finding
mates. Males of some species seek females from a perch, whereas
others, such as darners, patrol in search of mates.

Courtship is rare in dragonflies, and males usually quickly
pounce on females that arrive at rendezvous sites or are other-
wise encountered during mate searches, even knocking them to
the ground in some cases. They then quickly proceed to the next
step, which is formation of tandem linkage.

Tandem linkage is the physical link of the male’s abdominal
appendages to the rear of the head or the thorax of the 
female. This linkage often provides a close fit of species-specific
body parts, which may inhibit interspecific mating attempts (and
coincidentally makes these body parts useful to humans at-
tempting to identify individuals as to species).
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Next is copulation, which
also tends to follow quickly.
Dragonflies are unique
among insects in that
the secondary genitalia
of males are housed in
the undersurface of
the second abdomi-
nal segment. Usually
after linking with a fe-
male, but sometimes
before, a male trans-
fers sperm from near
the tip of the ab-
domen to a storage
area in his secondary genitalia. The female subsequently bends her
abdomen forward to align her reproductive structures under the
eighth abdominal segment with the male’s secondary genitalia.This
position, which involves two points of linkage, is called the wheel
(fig. 3).

The elaborate complex of secondary genitalia in males not
only stores and transfers sperm but is designed to remove any
sperm placed by other males in prior mating attempts. Indeed,
much of the time spent by a pair in the wheel (a few minutes to
hours in some species) is taken up by sperm removal, followed by
a relatively brief period of sperm transfer. Because the secondary
genitalia also require a good fit, they, too, are useful for distin-
guishing a number of look-alike species.

After sperm transfer, the next step is oviposition. The female
of some species (damselflies, darners, petaltails, and spiketails)
uses her ovipositor, or vulvar lamina, to insert eggs into a sub-
strate—usually some sort of vegetation. Other species use a vari-
ety of techniques, discussed in the species accounts, to drop or
deposit their eggs in water, on vegetation, or on the ground.

The male may remain in tandem with the female during ovipo-
sition, apparently protecting his investment in the eggs being laid.
In other species, the male hovers near the ovipositing female and
chases off intruders (fig. 4), especially other males of the same
species. The female of some species typically oviposits while alone.
There is considerable variation within species in these modes of
oviposition,however,and some species exhibit more than one type,
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Figure 3. A pair of Western Meadowhawks
copulating in the wheel position.
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depending on circumstances such as population density and habi-
tat structure.

Thermoregulation

Dragonflies use a variety of behaviors in order to maintain an ap-
propriate body temperature. Many of these movements and pos-
tures are designed to take advantage of solar radiation.

The most obvious of these is basking—perching on vegeta-
tion, fence wires, the ground, rocks, and other sites fully exposed
to the sun, much as lizards do. The wings may be held down to-
ward the sides to trap warm air close to the thorax. Many species
that live in cooler climes, such as whitefaces (Leucorrhinia) and
emeralds, have mostly blackish bodies, presumably to enhance
absorption of solar radiation.

Some of the larger, hawking species, such as darners, can
warm up by rapidly vibrating the large flight muscles in their
thorax, either while perched or by flying.

Because dragonflies are most active in warm, sunny weather,
they also have to worry about overheating. Simply seeking shade
and reducing activity for a time can accomplish this.Some exposed
perchers adopt a very distinctive position called the obelisk, in
which the abdomen is pointed directly at the sun (nearly straight
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Figure 4. The male Common Whitetail hovers over an ovipositing female
to guard her from other males.
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up at midday) to minimize
the body surface area ex-
posed to direct rays (fig. 5).
The tip of the abdomen can
also be pointed down (away
from the sun) to achieve a
similar effect; this posture is
often adopted by saddlebags
in flight, the dark patches on
their hind wings shading the
drooped abdomen.

As discussed in the section
“Antipredator Behavior,” the
blue colors of many darners
and damselflies and the red col-
ors of some species such as
meadowhawks (Sympetrum) are subject to reversible, temperature-
induced changes, becoming bright at higher temperatures and dull
at lower ones. The brighter color produced by higher ambient tem-
peratures is also more reflective (absorbing less light), thus helping
to reduce body temperature. Conversely, individuals at cooler tem-
peratures increase their absorption of solar radiation via darker
body color.

Dispersal

After emergence from the final larval stage, virtually all odonates
disperse. For many, this involves flying a distance from a few feet
to a few miles away. Such short-range dispersal probably serves a
number of functions, including (1) occupation of good foraging
areas, (2) avoidance of harassment by breeding adults, and 
(3) potential discovery of new breeding sites. Once they become
sexually mature, adults return to breeding sites, from which they
may commute between feeding and roosting sites.

A few species are capable of long-distance movements, al-
though the exact nature and extent of these migrations is poorly
known. Dragonflies believed to migrate in western North Amer-
ica are the Common Green Darner (Anax junius), Variegated
Meadowhawk (Sympetrum corruptum), gliders, and saddlebags.
Observations suggest that, in late winter and early spring, these
species begin to emerge in large numbers in Mexico and the
southern border states (including the warmer areas of Califor-
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Figure 5. A Variegated Meadowhawk
in the obelisk position.
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nia) and move north into the northern United States and south-
ern Canada. They breed in summer and then die. A late summer
and fall emergence resulting from this breeding activity typically
produces large numbers of offspring that migrate back south to
breed in fall and early winter, and their offspring in turn emerge
in spring to repeat the cycle.

Life Cycles and Larvae of Dragonflies

Dragonflies are amphibians in the same general sense as frogs,
toads, and many salamanders. The familiar, winged adults that
are the primary focus of this guide are the final, reproductive
stage in the odonate life cycle. But, like amphibians, they are pre-
ceded by an aquatic larval stage that, from hatching of the egg to
emergence of the adult form, involves much of each dragonfly’s
total life span, growth, and development (fig. 6).

Although much less conspicuous than and markedly differ-
ent in appearance from adults, odonate larvae (sometimes re-
ferred to as nymphs or naiads) are unique and fascinating in their
way. Overall, larvae coloration is typically drab and designed to
camouflage. Their eyes are smaller and their antennae are fre-
quently more prominent than those of adults. Unlike adults, they
use their legs for getting about, not for prey capture and han-
dling. The abdomen is relatively short and sometimes armed
with spines or knobs along the top and sides. In later larval stages,
pads housing the developing wings lie on top of the front of the
abdomen.

Like adults, larvae are high-level predators, feeding on a wide
range of aquatic invertebrates, including other odonates. Large,
active larvae are capable of capturing and subduing small fish and
tadpoles. Their most distinctive feature, found only in the
Odonata, is a double-hinged labium, or lower jaw. The labium
consists of the postmentum, folded back under the front of the
body; the prementum, hinged to the postmentum and, at rest,
folded forward to cover it; and labial palps hinged to the front of
the prementum and often covering the lower face.When potential
prey draw within reach of this potent weapon, it is thrust forward
at high speed. The movable palps at its tip, armed with hooks,
teeth, and spiny hairs, capture and hold the prey. The labium is in-
stantly retracted after capture, drawing the prey back to the chew-
ing mouthparts. The structure of the labium varies among
odonate families and is often useful for identifying larvae (fig. 7).
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