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  Foreword




  Insects and man in Texas have been acquainted for a long time. From the first human colonization in what is now Texas to the present day, insects have played an important role in the lives of man. Insect-borne diseases such as malaria, yellow fever, and dengue plagued Texans well into the present century, causing untold suffering and loss of life as well as costly social and economic disruptions. The boll weevil, imported fire ant, and other introduced pests of man, crops, and livestock have joined with native species to extract a heavy cost in reduced production, as well as increased monetary and environmental expenses due to pesticide usage. There seems to be no end to the surprises inflicted upon us by these new pests. The diverse environments and favorable climates of Texas seem to invite insect immigrants of the worst sort. Furthermore, once these unwelcomed invaders establish residence they show no willingness to leave. Coping with so many native and immigrant pests tends to strongly color our views about the overall importance of the insect world. Only occasionally do we have time to think of the many “good bugs” that affect our daily lives—those that pollinate crops, prey upon their pestiferous cousins, serve as food for birds, reptiles, mammals, and fishes, and sometimes even dazzle us with their beauty and unusual behavior.




  In this day of heightened environmental consciousness there is a general realization of the need to know more about the physical and biological world in which we live and the interrelationships of all of its inhabitants. This quest for a balanced ecological view must consider the conspicuous elements of our flora and fauna as well as the more “lowly” and often unseen creatures that make up the vast majority of species of organisms occurring in Texas. Insects comprise a very large part of the latter category.




  Knowing the name of an animal or plant is the key to unlocking the store of accumulated knowledge about its life history, distribution, and relationships to man. The name is absolutely essential to accessing the knowledge of an organism as well as to communicating with others about it. Some groups of animals and the plants of Texas are sufficiently well known so that obtaining their names is a relatively easy process. This may be achieved either through use of the keys and illustrations of a field guide designed for such a purpose or by asking someone who is already able to recognize species of the group in question.




  Unfortunately, most insects are not easily identified to species by the general student. The reasons for this are obvious when it is recognized that perhaps 30,000 or more species of insects occur in Texas, several times more than all of the kinds of birds, mammals, reptiles, fishes, and plants of the state combined. Insects are often minute or small in size and lead rather secluded lives which further contributes to the likelihood that most of them will not be much noticed. Even the most dedicated of insect specialists find it difficult, and sometimes impossible, to identify some species they encounter. It is still not uncommon to find species of insects in Texas that are unnamed or, in other words, new to the scientific world. Butterflies are sufficiently well known and have been treated in field guides that make their identification to species relatively easy; however, they are the exception rather than the rule. Other Texas insects are sometimes included in taxonomic monographs and journal articles that in a rather technical way treat a genus or family occurring over a wider geographic area. If one is sufficiently motivated to track down such literature and is willing to learn the terminology and intricacies of descriptions and identification keys, it may be possible to obtain names of some of the more elusive species. But the latter process does not lend itself to easy usage by the general public and, as a consequence, the insect in question often remains identified only as a “bug.” Such an imprecise identification is not very satisfying to the inquisitive person who may want a species name to be able to learn more about the creature’s life history and behavior or simply to satisfy a curiosity to know what things are.




  Many entomologists study diverse aspects of Texas insects today and numerous professionals and amateurs alike collect and survey the insect fauna in the state. There is certainly an ongoing effort to increase our knowledge about these organisms. Thousands of specimens are in private and institutional collections in the state waiting to be incorporated into data bases that will provide up-to-date taxonomic, biological, and distributional information about our fauna. However, there is still a long way to go before a reasonably large percentage of Texas insects are collected, studied, described, and illustrated so that they can be identified by nonspecialists. Even though knowledge of Texas insects in general is woefully incomplete, many species are relatively well known and can be readily identified by the general student if the essential information is available. This information is best presented in the form of illustrated field guides and local manuals that emphasize readily visible recognition characters. Once the goal of identification is achieved, the information can be expanded to provide a broader perspective of the life history and behavior of the insects covered. This is exactly the procedure adopted by the authors of the present guide. They initially made the very difficult decisions about which of the many thousands of species of Texas insects should be included. The selected “common” species, a mixture of both pests and nonpests, were then described, illustrated, and their life histories and habits discussed.




  One of the great strengths of this book is the extensive information presented on the biologies of the insects covered; I am not aware of any other field guide on insects that covers this subject so thoroughly. Bart Drees and John Jackman are eminently qualified to undertake the task of accumulating and presenting diverse information about insects to a general audience. They both have worked extensively for many years to inform citizens of Texas about the various aspects of insect biology and control. During the course of this work, they have built a strong base of knowledge on the general occur-rences of Texas insects, their relationships to man, and the public’s interest in them. The authors are further qualified because of their special involvement in the more technical aspects of systematics (taxonomy), both having contributed to the primary literature on this subject.




  There will be moments when the natural curiosities of users of this guide are unfulfilled. They may either want to know more about a particular species covered in the guide or have a question about an insect that is not included in the book. Because it is highly unlikely that there will ever be a single publication that contains recognition characters of all of the Texas insects, it is important to realize that the present work is but a first step in the process of accumulating a reasonably complete base of knowledge on the subject. The numerous references included here will lead the user to other sources of information on Texas insects. This field guide is especially useful for introducing a broader general audience to the great diversity of insects and their truly fascinating behavior. Perhaps it will encourage others with interests in Texas insects to treat their special groups in a similar way to extend the knowledge of the Class Insecta in the state. Many smaller groups of Texas insects lend themselves to coverage in guides and manuals that provide handy sources of essential information about their names and lives. Publications on insects are conspicuous by their absence in the growing body of literature on Texas natural history. This field guide to the common insects of Texas serves notice that there is a vast, and to a great degree unexplored, world of creatures out there that are worthy of attention by any lover of nature. Armed with the information presented here, one has to go no further than their own backyard to begin the wonderful journey of insect study.




  Horace R. Burke, Ph.D.


  Professor of Entomology


  Texas A&M University
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  Introduction




  There are about 25,000 to 30,000 insect species in Texas, with 6,000 being beetles (Coleoptera) and 5,000 being moths and butterflies (Lepidoptera). Although this book will help you to identify many insects to groups (i.e., class, order, family, genus, species), there are too many species to be able to present them all in this field guide. This text includes only the more “common” insects found in Texas. Many insect species are widespread in occurrence and often become numerous during certain periods of the year. However, their populations often fluctuate from year to year, with only a few years during which an “outbreak” occurs. Other species may be restricted in statewide distribution, but occasionally become locally abundant. Still others are neither numerous or rare, but attract attention because of their unique appearance or habits. The species cited in this book are commonly reported to the Texas Agricultural Extension Service. Sections present biological information on individual species or species groups. References are provided for those interested in pursuing additional information.




  We designed this book for people with no formal training in the science of entomology: the study of insects. Insects are the most common form of “animal life” that we encounter on a daily basis, yet many people cannot identify them or determine which ones are harmful or beneficial. Most insects encountered are harmless and a natural part of our environment. The assumption that every insect is a pest that needs to be eliminated can lead to unnecessary and over-use of insecticides. The more one knows about insects, the more we appreciate them.




  Insects are the most diverse terrestrial animals on earth. They are found in all terrestrial ecosystems and fresh-water habitats around the world. They fill the roles of predators, herbivores, scavengers, and detritivores (feed on decomposing organic matter) in our ecological communities. In short they are valuable components of our ecosystem. Insects are so diverse that a person may specialize in a single group, making it his or her life time work. To organize and make sense of insects it is necessary to have them grouped into orders, families, genera, and species. This scheme of grouping insects together by similar characteristics allows us to access information about insects once we know a group. This is known as systematics or taxonomy.




  We study insects for many reasons. They are important pests of crops and livestock; transmit diseases to man and animals; pollinate our crops; and produce honey, lacquer, and other valuable substances. Insects are used as laboratory animals for many kinds of studies and are useful as indicators of environmental quality. They are beautiful in their own right and marvelous for behavioral studies. Understanding insects is a key to living in harmony with them. Many people are prone to hate insects without good reason. In fact, most insects are beneficial or have no really impact on human lives.




  We hope this guide will foster fascination with insects and their relatives. It should be a great help to all interested in learning about the insects around them, and especially those who collect insects. (Appendix A at the end of this guide provides tips for collecting and preserving insects.) Casual amateur insect collecting does not endanger species as does habitat destruction or other factors. Only rare species with very localized distributions can be threatened by over-collection. Preparing insect collections promotes science and education. However, be aware that current laws prohibit collection of insects and other arthropods in state and federal parks without written permission.




  How to Use this Guide




  This guide has two main parts—photographs of common Texas insects and related arthropods, and descriptions of specific families, genera, and species. When studying insects, try to use all of the information that is available. Often clues about host plants or habitat are as useful for insect identification.




  There are four basic ways to identify insects: (1) ask an expert; (2) compare a specimen to authoritatively identified specimens; (3) compare the specimen to the original descriptions, illustrations, or photographs; (4) use identification keys. Entomologists and identified collections are seldom readily available. Original descriptions of insects are often tedious to use and require a good knowledge of insect anatomy, a considerable collection of literature, and experience. Identification keys may demand an understanding of specific characters, which may be hard to see and require that a preserved specimen is at hand.




  Short-cut methods like quick recognition characters are provided in the book, at least those pertaining to order. These methods rely on recognition of specific features that define a group but may lead to less definitive identifications than an authority would provide. However, with observation and careful deduction, one can become reasonably confident with quick recognition methods, although identification to a higher level of taxa may be all that is achieved. It is always better to be cautious with the identification than jump to conclusions quickly. Often a family name or a genus name still provides sufficient and useful information.




  Identification is just as much a process of elimination as it is one of recognition. Like Sherlock Holmes on a case, eliminate the possibilities and what remains is the likely answer. Insect names are continually changing as scientists learn more about them. You will find that some of the names now used do not agree with those in older books. Similarly some names used here will certainly be outdated in years to come.




  While an understanding of insect naming systems (nomenclature) is a challenge and a worthy goal, it should not be an end point. There is still much to be learned about the basic biology of insects and their role in our ecological communities. Careful observation of insects can provide some useful information that can add to our existing knowledge. We have provided some key references at the back of this guide that will facilitate further study of insects.




  Terminology, Classification, and Use of Scientific Names




  Animals are classified into the animal kingdom. This kingdom is then divided into increasingly smaller groups based on similarities between organisms. The different levels of groups are named by the convention of taxonomists (scientists who study classifications). Using the standard groups in a typical complete classification of species, for example, a honey bee, Apis mellifera Linnaeus, would be classified as follows:




  KINGDOM: Animal




  PHYLUM: Arthropoda




  CLASS: Insecta or Hexapoda




  ORDER: Hymenoptera




  FAMILY: Apidae




  GENUS: Apis




  SPECIES: mellifera




  AUTHOR’S NAME: Linnaeus




  There are often additional groups used that are intermediate to the groups listed. These groups can use a prefix of super- (above) or sub- (below) to indicate the position of the new group in the above list. Thus, superfamily groups fall between order and family, while subfamily groups fall between family and genus. An insect name is complete if the genus, species, and author name(s) are given because of the rules that govern taxonomy. The author is the person who first described the species as new to science—Linnaeus in the case of the honey bee.




  No capital letters are used in common names unless they contain a proper noun. Common names are written as two words if the species actually belongs to that classification, e.g., honey bee, or as one word if not within the classification, e.g., sawfly is not in Diptera, the order containing true flies.




  Scientific names (genus, species, and subspecies) are italicized or underlined with the genus (first) name capitalized. Then, the names of the species’ authors follow. Authors’ names are in parentheses if the classification of the species has changed since it was described.




  This guide uses approved common, scientific, and authors’ names according to the Entomological Society of America (ESA), (Stoetzel 1989). Whenever possible, other common names presented are those used by authors cited, or those names associated with the family or genus. Common names are presented here in bold letters, although not all are approved common names. Scientific names of higher taxa (orders, families) are arranged according to the taxonomic groups in Borror et al. (1989).




  Insects belong to a larger group or phylum called Arthropoda, which includes all animals with segmented legs, segmented bodies, and exoskeletons, such as spiders, ticks, mites, centipedes, millipedes, shrimps, lobsters, and many other organisms. Entomology is concerned primarily with the study of organisms belonging to the Class Insecta or Hexapoda, but may include the study of other groups, such as the Class Arachnida (spiders, ticks, mites, scorpions, and relatives). However, some other arthropod classes like Diplopoda (millipedes) and Chilopoda (centipedes) are often considered by entomologists. Even a few non-arthropod groups like snails and slugs (Phylum–Mollusca) are sometimes referred to entomologists.




  Class Insecta or Hexapoda—Insect Characteristics




  Most adult insects have the following characteristics:




  

    	Three body segments (head, thorax, and abdomen) that are usually distinct during at least part of the life cycle.




    	Head commonly has a pair of antennae, usually compound eyes (and simple eyes), and mouthparts.




    	Thorax usually has 3 pairs of true legs, which are occasionally highly modified or absent to some degree during all or part of the life cycle.




    	Abdomen terminates in reproductive structures and occasionally has other appendages (cerci, prolegs, cornicles, etc.).


  




  Life Cycle: Simple or complete metamorphosis with some intermediate or specialized types.




  Insect Orders




  The Class Hexapoda is generally studied under a classification system with approximately 30 orders. Many of these are of minor importance and are studied only from the standpoint of scientific interest. Considered here are some of the more important orders you are likely to encounter. Many taxonomists disagree on the number of orders and their names. Thus, this scheme will often vary with different authors.
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  Identifying characteristics of insects




  Order Collembola




  Springtails




  

    Description




    

      	Collembola are tiny, wingless insects, which jump by means of a forked tail-like appendage that folds under the body.




      	Bodies are elongate or globular, usually white, but some are yellowish brown or gray and covered with scales that may appear metallic in color.




      	Mouthparts are formed for chewing.




      	Young (nymphs) resemble adults except for size.




      	Bodies are microscopic to ¼ of an inch long.


    




    Life Cycle




    

      	Metamorphosis is simple (egg, nymph, adult).


    




    Pest Status




    

      	Some species are important pests in greenhouses and mushroom cellars.


    




    Habitat




    

      	Springtails are common in moist locations, in leaf litter, and under loose bark.




      	Springtails are abundant at the soil surface, but are easily overlooked.


    


  




  
1 Springtails




  Collembola




  Many species




  Description: Springtails are small, [image: ] to ⅕-inch-long, wingless insects. Color varies, depending on species, and ranging from black to gray to white, yellow, lavender, red, green or gold. Some are patterned or mottled and some are iridescent or metallic due to the scales that cover the body. In addition to antennae and three pairs of true legs, springtails jump with an unusual forked structure (furcula) on the end of their abdomen (fourth abdominal segment). This structure functions like a catapult and is normally underneath the body and held in place with a clasp-like structure (tenaculum). Some springtails can jump 3 to 4 inches.




  The garden springtail, Bourletiella hortensis (Fitch) (Sminthuridae), is a black and yellow species that commonly occurs in large numbers and damages flowers and vegetables. Occasionally, springtails gather in puddles, ponds, and swimming pools, especially the water springtail, Podura aquatica (Linnaeus) (Poduridae), which is a gray species.




  Springtails are occasionally misidentified as fleas because they can occur in the home and jump. However, springtails are round and soft-bodied instead of dark brown and flattened. Springtails have normal hind legs, whereas fleas have hind legs modified for jumping.




  Life cycle: There is little difference between immature and adult forms except size.




  Pest status: They occur in soil in house plants and around the home where they can be a nuisance when numerous. Occasionally, large numbers of springtails occur in greenhouse crops where they can injure young plants.




  Habitat and food source(s): Mouth parts are elongate, concealed within the head. They feed on algae and decomposing vegetable matter, bacteria, and fungi. Springtails prefer dark, damp areas such as leaf mold, damp soil, and rotting logs. Some species injure sprouting seeds, roots and tender shoots.




  Literature: Borror et al. 1989; Cole and Hamman 1984.
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  Springtail




  Order Thysanura




  Silverfish, Firebrats, Bristletails




  

    Description




    

      	Thysanura are wingless insects with flattened elongate bodies.




      	Head has long antennae.




      	Abdomen usually has three, long, tail-like appendages.




      	Young (nymphs) resemble adults except for size.




      	Mouthparts are formed for chewing.




      	They are up to ¾ of an inch long.


    




    Life Cycle




    

      	Metamorphosis is simple (egg, nymph, adult).


    




    Pest Status




    

      	Silverfish can be a nuisance in houses.




      	Occasionally they damage bookbindings, curtains, wallpaper, etc.


    




    Habitat




    

      	They are usually found in moist locations around houses or out-of-doors under stones, bark and boards.




      	They run rapidly and hide in cracks and crevices.




      	They are secretive and usually are most active at night.


    


  




  
2 Silverfish




  Thysanura: Lespismatidae




  Lespisma saccharina


  (Linnaeus)




  Description: Silverfish are always wingless and are silvery to brown in color because their bodies are covered with fine scales. They are generally soft bodied. Adults are up to ¾ inch long, flattened from top to bottom, elongated and oval in shape, and have three long tail projections and two long antennae. The firebrat, Thermobia domestica (Packard), is quite similar in habits but is generally darker in color.




  Life cycle: Females lay eggs continuously after reaching the adult stage and may lay over 100 eggs during her life. Eggs are deposited singly or in small groups in cracks and crevices and hatch in about 3 weeks. Silverfish develop from egg to nymph to adult within 4 to 6 weeks and continue to molt throughout their life. Immature stages appear similar to adults except they are about [image: ] inch long when they first hatch and whitish in color, taking on the adults’ silver coloring as they grow. They are long-lived, surviving from two to eight years.




  Pest status: They are primarily a nuisance inside the home or buildings; can contaminate food, damage paper goods and stain clothing.




  Habitat and food source(s): Silverfish are chewing insects and general feeders but prefer carbohydrates and protein, including flour, dried meat, rolled oats, paper and even glue. They can survive long periods, sometimes over a year, without food but are sensitive to moisture and require a high humidity (75 to 90%) to survive. They prefer temperatures of 70–80°F. They are fast running, mostly active at night, and generally prefer lower levels in homes, but may be found in attics.




  Literature: Jackman 1981.
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  Silverfish
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  Firebrat




  Order Ephemeroptera




  Mayflies




  

    Description




    

      	Ephemeroptera are delicate insects with 2 pairs (less commonly just 1 pair) of triangular-shaped wings with many veins; the front pair is large, and the hind pair is small. Wings are held together and upright over the body when at rest.




      	They have long front legs that are often held forward.




      	The adults have non-functional mouthparts and do not feed.




      	The antennae are very short.




      	Abdomen usually has 3 (less commonly only 2) long, tail-like appendages.




      	Immature mayflies have elongate bodies with long legs, short antennae and usually 3 tails on the abdomen (some have only 2).




      	They have leaflike gills on the sides of the abdomen.




      	Adults and immatures can be up to about 1 inch long.


    




    Life Cycle




    

      	Mayflies have simple metamorphosis (egg, nymph, subimago, and adult).




      	Adult mayflies mate and lay eggs during their short (1–2 days) adult life.




      	Mayflies are the only insect group that molts after the wings are fully developed.




      	The first winged stage is called the subimago and this stage typically has cloudy wings.


    




    Pest Status




    

      	Adults may emerge in large numbers around water, especially in spring.




      	Both the immatures and adults are an important fish food.


    




    Habitat




    

      	Nymphs are found in aquatic habitats, often found on rocks or other substrates.




      	They do not feed during their adult life and are attracted to lights at night.


    


  




  
3, 4 Mayflies




  Ephemeroptera (several families)




  Many species




  Description: Subimagoes (pre-adults) and adults (imagoes) have large triangular front wings with many cross veins with the wings held upright and together over the thorax. Subimagoes have the cloudy wings while imagoes have clear wings. Some species may have patterned wings. Hind wings are much smaller than the fore wings and may even be absent in a few (mostly small) species. The thorax and the abdomen of mayflies is bare and often shiny. Legs are of various sizes, with the front legs the longest and held forward when at rest. Body color varies with species, including yellow, green, white, and black. Adults and immatures are quite delicate. Aquatic immature stages are elongate, and flattened or cylindrical. Immature mayflies (nymphs) have long legs and plate-like gills on the sides of the abdomen, they usually have three, long, thin, tail projections (cerci) but a few species only have two. They have short antennae. Their body color may be green or brown but may vary by the food that is eaten. Flattened forms attach themselves to rocks or other substrates in streams. Cylindrical forms are better swimmers.




  Our largest species is Hexagenia limbata (Serville) (Ephemeridae), which can be nearly an inch long not including the tails. This species is yellow or yellow-green and may be found along the edges of lakes where the nymphs burrow into mud. Some of the most abundant species are in the family Baetidae. Caenidae and Tricorythidae are also common and some of these are barely a quarter of an inch long as adults.




  Life cycle: Adult mayflies are very short lived, surviving only one or two nights. During that time the adults mate in swarms in the air. They are also attracted to lights. Eggs are deposited by females while flying low over the water, or by dipping the abdomen on the water surface. Some females even submerge themselves and lay eggs underwater. Afterward, they often die on the water surface. Immatures develop through several stages (instars) by molting during development. The number of molts depends on the species, temperature, and water conditions. Immature stages then swim to the water surface or crawl onto rocks or plants. There, in seconds or minutes they molt into subimagoes with wings and fly quickly from the water to nearby plants where they molt again into adults (imagoes). Mayflies are the only group of insects that molt after they have wings. In all other orders wings are only found on adults, the last stage of development. A typical life cycle will last one year.




  Pest status: These common aquatic insects generally go unnoticed, occasionally, large numbers of adults (and subimagoes) emerge during certain times of year in synchrony and are sometimes abundant enough to be a nuisance. Most problem situations occur when they are attached to electric lights at night. Immature mayflies are an important food source for fish. Many lures and artificial flies are patterned after them.




  Habitat and food source(s): Immature stages (nymphs) have chewing mouthparts; adult mayflies do not feed and have non-functional mouth-parts. Nymphs are aquatic and feed by scavenging small pieces of organic matter such as plant material or algae and debris that accumulates on rocks or other substrates in streams. Most Texas species prefer flowing or highly oxygenated water situations. A few species develop in lakes or ponds and their distribution in water is usually limited by oxygen content of the water.




  Literature: McCafferty 1981.
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  Mayfly




  Order Odonata




  Dragonflies and Damselflies




  

    Description




    

      	Dragonfly adults have 2 pairs of large membranous wings that can be clear, colored or marked with patterns, depending on species. The hind pair of wings is slightly larger than the front wings in dragonflies and almost identical in size and shape in damselflies. Dragonflies hold their wings flat (or nearly so) extending them outwards from the body when at rest. Damselflies tend to hold their wings together over the abdomen.




      	Adults and nymphs have large well developed compound eyes and short antennae.




      	The abdomen of adults is very long and variously colored depending on the species.




      	Adult and immature Odonata have chewing mouthparts.




      	Damselfly nymphs (immature stages) have elongate tails with 3 flattened extensions. Dragonfly nymphs lack the tail extension and are oval or flattened in shape.




      	Nymphs have elongated extensible lower lip (labium) with piercing jaws used to capture prey.




      	They are 1 inch to over 3 inches in length. Wingspread can reach about 4 inches.


    




    Life Cycle




    

      	Odonata have simple metamorphosis (egg, nymph, and adult). Immature stages are aquatic and do not resemble the adults.


    




    Pest Status




    

      	Nymphs feed on aquatic insects and other organisms (even small fish).




      	Adults are also beneficial because they feed on mosquitoes, flies and other small flying insects.


    




    Habitat




    

      	Nymphs live in flowing or still water.




      	Adults are common around ponds, lakes and streams.




      	Adult dragonflies and damselflies can hover like a helicopter or fly and dart around rapidly.


    


  




  
5, 6 Dragonflies




  Odonata (Suborder Anisoptera)




  Many species




  Description: Dragonfly adults have two pairs of large membranous wings that can be clear, colored, or marked with black patterns, depending on the species. The hind pair of wings is slightly larger than the front wings. Wings are held flat or nearly so and extend outward from the body when at rest. The abdomen is very long and variously colored depending on the species. Nymphs (6) can be elongate, rounded, or even flattened. They have long legs, are cryptically colored, and have an internal anal pouch for exchanging oxygen.




  Our largest dragonflies are in the family Aeschnidae and are high fliers. These species may wander long distances from water. The common green darner, Anax junius (Drury), is perhaps the most common in this family. Clubtails (Gomphidae) are usually a little smaller and typically have an enlarged tip of the tail. Common Skimmers (Libellulidae) (5) are the most common and most colorful of the dragonflies. Male and female adults of many of these species are different in appearance (they are dimorphic) and can be separated at a glance. They also change color with age. They are called skimmers because they tend to fly low over water. They often follow the same path and return to a familiar perch. Dragonflies are sometimes called “mosquito hawks” or “snake doctors.”




  Dragonflies and damselflies can sometimes be confused with antlions and owlflies (Neuroptera). Owlflies have long antennae with clubs on the end. Antlion adults have shorter antennae with clubs at the ends, but these are longer than the hair-like antennae of Odonata.




  Life cycle: Adults emerge in the spring, summer or fall. They live for a few weeks to a few months and they fly mostly during the day (diurnal activity). Their mating technique is unusual: Males deposit sperm in a secondary genitalia structure on the second and third abdominal segment by bending the abdomen forward. The male then clasps the female behind the head with claspers on the tip of his abdomen and mating pairs can be seen flying in tandem. The female then loops her abdomen forward and picks up the sperm from the male. Eggs are deposited in emergent plants or floating vegetation or directly into the water. Some dragonflies just drop eggs into the water by dipping their abdomen into the water surface. Nymphs develop in the water and take several months or even years to develop to maturity. They typically develop through 10 to 12 stages (instars), but there may be more or fewer instars, depending on the species and habitat. Once mature, they climb from the water onto plants, rocks, or other structures where they molt into adults. Emerging dragonflies (and other insects that are emerging) are very susceptible to predation or mechanical damage. They must emerge, extend their wings and harden enough to allow them to fly away to safety. Most species have one generation per year. Dragonfly nymphs have rectal gills and expand and contract the rectal wall to move water over the gills. They can move rapidly forward by sudden expulsion of water from the anus which acts like jet propulsion.




  Pest status: Dragonflies are beneficial insects. They are predacious on a wide variety of flying insects, and help keep populations of other insects in check.




  Habitat and food source(s): Nymphs feed using an extendable lower “lip” (labium) like damselflies. They have teeth on the end of the “lip” that are used to capture and hold prey, which includes other aquatic insects and occasionally small fish. Adult dragonflies can capture prey and feed while flying using their hair-fringed legs as a basket to capture and hold prey. Our species have nymphs that are obligate aquatic insects. They are not strong swimmers and prefer slow moving or still water. They can be found in vegetation and hiding around underwater structures. Some species can be found in flowing streams or rivers. Adults feed on a wide variety of small to medium-sized flying insects such as mosquitoes, midges, other flies, and winged ants.




  Literature: Borror et al. 1989; McCafferty 1981.




  
7,8 Damselflies




  Odonata (Suborder Zygoptera)




  Many species




  Description: Damselflies have four large membranous wings of nearly equal size, which are held together over their back when they are at rest, except for the Lestidae, which hold them slightly open. Wings are usually clear except for a spot at the end of the wing called a stigma. Some species have black or red coloration in the wings. Damselflies have long thin bodies that are often brightly colored with green, blue, red, yellow, black, or brown. They have oblong heads with bulging eyes and very short antennae. Aquatic immature damselflies (nymphs) (8) have elongate bodies, long legs, and three leaf-like appendages or gills on the tail. These appendages are used for oxygen transport.




  There are four families of damselflies (including the Protoneuridae). The largest species in Texas is Archilestes grandis (Rambur) in the family Lestidae. Spreadwing damselflies in the family Lestidae hold their wings somewhat open when at rest. Calyopterygidae are blackwinged damselflies, Calopteryx, (some have half black wings) and the ruby spots, Hetaerina, which has red at the base of the wings. Most of our species are in the family Coenagrionidae, which commonly are found around ponds and streams. They can be found with many body colors but they always have clear wings. The Protoneuridae are small damselflies inhabiting streams in far south Texas.




  Life cycle: Adults emerge in the spring, summer or fall. They live for a few weeks to a few months and fly mainly during the daytime (diurnal). Like dragonflies, their mating technique is unusual; see the dragonfly section for a description. Immature damselflies (nymphs) hatch from eggs and live in water. They develop through 10 to 12 immature stages (instars), although there may be more or fewer instars depending on the species and habitat. The last immature stage crawls out of the water onto vegetation before the adult emerges. Most species have one generation per year.




  Pest status: Damselflies are beneficial insects; adults catch and eat insects while they fly.




  Habitat and food source(s): See dragonflies for the discussion of feeding of the immature stages. Aquatic immature stages are not strong swimmers. They occur on aquatic vegetation and on the bottom of streams and ponds. They feed on aquatic insects and other arthropods that are found in the water. Damselfly adults use their hind legs, which are covered with hairs, to capture prey as they fly. They hold the prey in their legs and devour it by chewing. Adults are commonly found near water.




  Literature: Johnson, C. 1972; McCafferty 1981.
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  Dragonfly




  Order Phasmida




  Walkingsticks and Leaf Insects




  

    Description




    

      	They have extremely elongate and stick-like bodies with long legs and long antennae.




      	Texas species are wingless as adults.




      	Adults and nymphs have chewing mouthparts.




      	Immature stages (nymphs) resemble adults but are smaller.




      	Females of one species may be over 7 inches long.


    




    Life Cycle




    

      	They have simple metamorphosis (egg, nymph, adult).




      	They have one generation per year.


    




    Pest Status




    

      	These insects feed on leaves and can occasionally cause defoliation.


    




    Habitat




    

      	Walkingsticks are slow moving and are generally found on trees or shrubs.


    


  




  
9, 10 Walkingsticks




  Phasmida




  Several species




  Description: Walkingsticks are slow-moving, wingless, and stick-like, with long, slender legs and long thread-like antennae. Their color, form and behavior allow them to hide from predators. They vary in color from green to brown and may grow to be almost 4 inches long e.g., Anisomorpha buprestoides (Stoll), although one Texas species, Megaphasma dentricus (Stål), grows to almost 7 inches long, the longest insect in the United States!




  No other species can be confused with walkingsticks. They do not have front legs modified for capturing prey as do praying mantids and the thread bugs (Hemiptera: Reduviidae).




  Life cycle: Black or brown, seed-like eggs, are dropped by females to the litter below host plants in the fall. Nymphs hatch in the spring and develop through several stages (instars) before becoming sexually mature adults. One generation is produced each year.




  Pest status: Occasionally, walkingsticks are numerous enough to defoliate some types of shrubs and trees. When disturbed, walkingsticks can emit a foul smelling defensive odor—or in some species a milky, caustic secretion—from glands on the thorax.




  Habitat and food source(s): Nymphs and adults have chewing mouth-parts and feed on leaves. In the spring, young nymphs feed mainly on under-story shrubs. Later instar nymphs and adults feed throughout the crown of host plants. Host plants include apple, basswood, birch, dogwood, hackberry, hickory, locust, oak, pecan and wild cherry. Outbreaks are cyclic.




  Literature: Borror et al. 1989; Johnson and Lyons 1988; Swan and Papp 1972.
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  Walkingstick




  Order Orthoptera




  Grasshoppers, Crickets, and Katydids




  

    Description




    

      	Orthoptera generally have 2 pairs of wings with many veins. Front wings are generally elongate and the hind wings are usually wider and membranous. Wings may be held tent-like over the body or more flattened and overlapping like in crickets. Adults of some Orthoptera, such as cave crickets, never develop wings.




      	Antennae may be long and thread-like (crickets and katydids) or shorter (most grasshoppers).




      	Hind legs are generally long and modified for jumping.




      	Nymphs resemble the adults but lack fully developed wings.




      	Adults and nymphs have chewing mouthparts.




      	Orthoptera are ¼ to almost 4 inches in length as adults.


    




    Life Cycle




    

      	Metamorphosis is simple (egg, nymph, adult).


    




    Pest Status




    

      	Some members of this group are quite destructive to crops (grasshoppers).




      	Nearly all Orthoptera in Texas are plant feeders. However, a few are actually predaceous on other insects.


    




    Habitat




    

      	They may be found in grass, shrubbery, trees or crops.




      	Some are attracted to lights as adults.


    


  




  
11 Differential Grasshopper




  Orthoptera: Acrididae




  Melanoplus differentialis


  (Thomas)




  Description: Adult differential grasshoppers are brown to olive green and yellow and up to 1¾ inches long. Some individuals are melanistic (black) in all instars. The hind legs (femora) are enlarged for jumping and are marked with chevron-like black markings.




  There are several grasshopper species common in Texas, including the redlegged grasshopper, Melanoplus femurrubrum (DeGeer); the white-whiskered grasshopper, Ageneotettix deorum (Scudder), the bigheaded grasshopper, Aulocara elliotti (Thomas). Other grasshoppers that may be recognized are the high plains grasshopper, Dissosteira longipennis (Thomas); twostriped grasshopper, Melanoplus bivittatus (Say); migratory grasshopper, Melanoplus sanguinipes (Fabricius); eastern lubber grasshopper, Romalea guttata (Houttuyn); and American grasshopper, Schistocerca americana (Drury).




  Life cycle: Winter is spent in the egg stage, or during mild winters as an adult. Eggs are deposited in 1-inch-long packet-like masses or pods ½ to 2 inches deep in the soil and sod clumps. Each packet can contain many (over 25) eggs. Eggs are laid in grassy areas of uncultivated land such as roadsides, field margins, and pastures. Tiny grasshopper nymphs hatch from eggs in the spring. Nymphs resemble wingless adults and develop (molt) through 5 or 6 stages (instars) as they grow larger and develop wing pads. Nymphs develop into adults in 40 to 60 days. There is generally one generation per year.




  Pest status: This is one of the most common grasshopper species; large numbers can damage a wide variety of plants. Grasshoppers make excellent fishing bait!




  Habitat and food source(s): Most grasshoppers are general feeders on the leaves and stems of many types of plants. When numerous, they can damage or destroy many crops including corn, cotton, forage grasses, soybeans, and rice. Large numbers of grasshopper nymphs can develop in tall weedy areas, attracting little attention. However, when they become winged adults, they can fly and disperse greater distances, and suddenly appear to consume a variety of vegetation.




  Literature: Helfer 1972; Metcalf et al. 1962.




  
12 Banded-Winged Grasshopper




  Orthoptera: Acrididae




  Arphia pseudonietana


  (Thomas)




  Description: The adult is 1 to 1¼ inches long, grayish-brown to black and mottled with numerous spots. Hind wings, seen only when they fly, are bright orange-red. A clicking sound is usually made during erratic flight, though not during controlled flight.




  Several other species of grasshoppers occur with colorful hind wings. For instance, those of the pallid-winged grasshopper, Trimerotropis pallidipennis (Burmeister), are pale yellow with a black band beyond the middle. The Carolina grasshopper, Dissosteira carolina (Linnaeus), has black hind wings with a narrow yellow outer border.




  Life cycle: Mated females lay egg pods containing about 20 eggs in soil during the fall. Wingless nymphs hatch in the spring and develop through 5 stages (instars) during the late spring and early summer months. Adults appear in late summer and fall.




  Pest status: Often encountered in natural, open, sandy areas and along trails; usually not considered to be a plant pest.




  Habitat and food source(s): This species feeds on range grasses, although other plants are also fed upon. They commonly occur in dry sandy or gravely areas with sparse vegetation.




  Literature: Capinera and Sechrist 1982.




  
13 Lubber Grasshopper




  Orthoptera: Acrididae


  Brachystola magna (Girard)




  Description: Adults are large (1½ to 2½ inches long) with short front wings (tegmina), but they are flightless. The body is reddish-brown and marked with greenish-brown although the tegmina are marked with reddish and black spots and each abdominal segment is marked with a row of light dots.




  The rainbow or pictured grasshopper (14), Dactylotum sp. is sometimes confused with the lubber grasshopper.




  Life cycle: Eggs are laid in the ground in “pods” of about 20 eggs. Wingless nymphs hatch in late spring or early summer and develop through five stages (instars). Adults occur throughout the summer and fall.




  Pest status: Usually not considered to be a serious pest of grasslands.




  Habitat and food source(s): The main food plants of this species are forbs (e.g., sunflowers, blanket flower, ragweed, cotton, lettuce, feverfew), although they will also consume live or dead insects. They are usually found in weedy vegetation along roadways, vacant lots, and field margins in areas with rocky or gravely soil.




  Literature: Capinera and Sechrist 1982.




  
15 Katydids and Long-Horned


  Grasshoppers





  Orthoptera: Tettigoniidae




  Many species




  Description: Tettigoniids are predominantly medium to large (1 to 2½ inches long), winged or short-winged, green to brownish insects with long, hair-like (filamentous) antennae, and hind legs modified for jumping. Wings of adults of some species appear leaf-like, allowing katydids to hide in foliage. Males are capable of generating sound and do so by rubbing their wings together (stridulating). Females hear them with an “ear” (tympanum-covered auditory structure) at the base of the second segment (tibia) of each front leg. Most adult females possess a sword-shaped egg-laying structure (ovipositor).




  Some species of “false” katydids of the genera Microcentrum and Scud-deria (Phaneropterinae) (15) produce a double row of flattened, grayish-brown, ¼-inch oval, overlapping eggs on twigs in the fall and feed on orange (citrus) leaves during the summer. Meadow grasshoppers, Conocephalus spp., are numerous in wet grassy meadows and rice fields and feed on pollen. However, they are seldom numerous enough to cause serious plant damage. A few species are predatory on other insects.




  Life cycle: Depending on species, females insert oval, flattened eggs into bark of trees, on twigs or along the edges of leaves in the fall. Wingless nymphs hatch in the spring and develop through several stages (instars) as wing pads develop. Adults of most species have fully-developed, functional wings. One generation per year.




  Pest status: Most feed on leaves and tissues of various plants; a few are predaceous. If held improperly they can bite. Katydids are named for the sounds resembling, “Katy-she-did” or “Katy did, Katy didn’t,” produced by males of some species (e.g., the northern true katydid, Pterophylla camellifolia (Fabricius) (Pseudophylinae). Each species has a unique song.




  Habitat and food source(s): Most katydids and long-horned grasshoppers are general plant feeders, consuming foliage, stems, flowers, fruit of trees, weeds and crops.




  Literature: Borror et al. 1989; Drees et al. 1995; Helfer 1972; Metcalf et al. 1962; Swan and Papp 1972; Westcott 1973.




  
16 Tree Crickets




  Orthoptera: Gryllidae




  Oecanthus spp.




  Description: Adults are winged, but otherwise resemble nymphs. Tree crickets are whitish to light green, slender-bodied with long antennae. The snowy tree cricket, Oecanthus fultoni Walker, has black spots on the first 2 antennal segments.




  Life cycle: In the fall, females lay eggs in shoots of 2-to-4-year-old twigs and stems of trees, shrubs, and vines. Eggs overwinter where laid and hatch in spring. Nymphs develop through 5 stages (instars) before becoming winged adults.




  Pest status: More often heard than seen; tree crickets inhabit trees and shrubs but are not usually considered damaging. Egg-laying habits of females in nurseries occasionally damage woody ornamental plants and fruit trees. Treehoppers and cicadas also deposit eggs in twigs and branches, causing some damage when high numbers occur, but usually not sufficient to justify control.




  Habitat and food source(s): In late summer, male crickets produce a high-pitched whine or “song.” Tree crickets are active at dusk (crepuscular) and at night (nocturnal), inhabiting trees, shrubs, and high weeds, feeding on plant parts, some insects (e.g., aphids, scales) and other materials (e.g., fungi, pollen). Egg-laying activities can affect plant health by injuring growth on twigs and branches or introducing certain plant diseases (e.g., introducing canker-forming fungi); one generation is produced per year.




  Literature: Helfer 1972; Johnson and Lyons 1988; Swan and Papp 1972.




  
17 Field Crickets




  Orthoptera: Gryllidae




  Gryllus spp.




  Description: Field crickets are dark brown to black and [image: ] to over 1 inch long.




  House crickets, Acheta domesticus (Linnaeus), are similar to field crickets but are smaller (about ¾ inch long) and yellowish-brown with three dark bands on the head and prothorax. Cave and camel crickets (18) (Gryllacrididae) are dark brown, wingless, and have long antennae, long well-developed hind legs for jumping. The head is bent down and the back is arched up, giving these insects a humped-back (camel) appearance.




  Life cycle: Adult females are recognizable because of the sword-like egg laying structure (ovipositor) in addition to the 2 appendages (cerci) at the end of the abdomen, and their fully developed wings. Females deposit eggs in moist soil or sand. After 15 to 25 days, nymphs hatch from the eggs. They resemble adults except for their smaller size and lack of wings. Nymphs develop to adults in about 12 weeks, depending on temperature. As many as three generations may be produced per year in southern areas. Winter is spent in the egg stage in cold climates and also as nymphs in warmer areas. Crickets can be kept alive for an extended period of time under cool conditions. Adult males chirp to mark territory and attract females.




  Pest status: Field crickets feed on plant material, but are less of a plant pest problem than a nuisance when found in large numbers; prefer outdoors, but will be attracted to lights in large numbers and invade homes. Crickets are one of the more effective fish baits.




  Habitat and food source(s): Outdoors, high numbers of crickets can damage garden plants. Indoors, crickets can damage natural and synthetic fabrics, furs and carpeting. Chicken laying mash or dry dog food is excellent feed for raising crickets. Crickets spend the day in warm, dark cracks and crevices and emerge at night to feed. Camel crickets live in cool dark and damp habitats like caves, plumbing, under rocks, damp basements and inside privies.




  Literature: Davis 1981; Helfer 1972; Leser 1980.




  
19 Southern Mole Cricket




  Orthoptera: Gryllotalpidae




  Scapteriscus borellia


  Giglio-Tos




  Description: Southern mole crickets have front legs that are enlarged, shovel-like and modified for digging. Adults are cylindrical, nearly 1½ inches long and dull brown. The shield-like segment just behind the head (pronotum) is marked with two pairs of pale spots. There are 2 finger-like projections (dactyls) on the terminal segment of the front leg (tibiae) separated by a U-shaped gap, and the hind tibiae is longer than the pronotum. Adults have well-developed wings covering ¾ of the abdomen when held at rest. They fly at night, can run quickly, but are poor jumpers. Nymphs resemble adults but are smaller and do not have fully-developed wings.




  The northern mole cricket, Neocurtilla hexadactyla (Perty), is a native species throughout the eastern part of Texas. It can be identified by 4 dactyls on the digging claw. The tawny mole cricket, Scapteriscus vicinus Scudder, has only recently been detected in Texas. In contrast to the southern mole cricket, the tawny mole cricket lacks pale spots on the pronotum and the space between the pair of dactyls on the front tibiae is smaller, appearing V-shaped.




  Life cycle: Winter is spent as partially-grown nymphs and as adults. In spring and early summer, mating and dispersal flights occur and afterwards females lay eggs in cells dug in the soil. Eggs hatch in about 2 weeks and nymphs develop through 8 stages (instars) during the summer months. One generation is produced per year, although a second generation may occur in southern Texas.




  Pest status: This species feeds primarily on other insects and earthworms as nymphs and adults; their prey-searching activities involving digging shallow tunnels in soil, resembling small mole runs, which disrupt root systems of turf grass and crops. The southern mole cricket occurs in the eastern one-third of the state, having spread westward after being accidentally introduced into Galveston and other southeastern locations from South America around 1900. The small mounds and tunnels or ridges of soil are a particular problem on golf course putting greens.




  Habitat and food source(s): This insect invades soil in pastures, gardens, field crops, and turfgrass. Infestations are usually very spotty and localized. Mole crickets prefer sandy soil and are often found in golf courses, living in ½-inch-diameter burrows. They are active at night and either tunnel just beneath the surface, up to 20 feet per night when soil is moist in search of insect prey, or come to the surface and run about freely. Tunneling activities can be very disruptive to many plants. They loosen the soil around the root system, causing the roots to dry out. Bermuda grass and bahia grass, particularly in areas with sandy soil, are often more affected than St. Augustine grass. Reduction of plant stand is common.




  Literature: Brandenburg and Villani 1995; Brook et al. 1982; Crocker and Beard 1982; Niemczyk 1981; Sailer et al. 1984.
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  Mole cricket




  Order Mantodea




  Mantids




  

    Description




    

      	Mantodea are rather large, elongate and slow-moving insects.




      	Mantids have the prothorax unusually elongate.




      	Their front legs are modified for grasping prey.




      	Their wings are held flat over the back and overlap when at rest.




      	Adults and nymphs have chewing mouthparts.




      	They may be up to 4 inches long.


    




    Life Cycle




    

      	Metamorphosis is simple (egg, nymph, adult).


    




    Pest Status




    

      	They feed on a large variety of insects and other arthropods.




      	Mantids are well known as valuable predators and are sold as biological control agents.


    




    Habitat




    

      	Mantids are often found in foliage.




      	They usually wait motionless for their prey to venture within striking distance.


    


  




  
20, 21 Praying Mantid




  Mantodea: Mantidae




  Stagmomantis and


  Tenodera species




  Description: Several mantid species occur in Texas. The common name comes from the way nymph and adult mantids hold their front legs, as though in prayer. The front legs are designed for grasping prey. Adults are green to grayish brown, have well developed wings, and may reach 2 to 4 inches in length. Egg masses (21) of common Texas species such as the Carolina mantid, Stagmomantis carolina (Johannson), are somewhat rectangular in shape, usually about 1 inch long, ⅜ inches wide, with rounded sides. Each mass contains dozens of eggs encased in a frothy material produced by the female that hardens and is tan or occasionally white on top with darker sides.




  The species most commonly sold by suppliers for biological control, the Chinese praying mantid, Tenodera aridifolia sinensis Saussure, does not occur naturally in the state. Egg masses of this species are spherical hardened frothy masses glued around twigs.




  Life cycle: In the fall, adult female mantids lay eggs on twigs, vines, and other sites such as under eaves of homes. Eggs hatch in the spring. Nymphs develop through several wingless stages (instars) before becoming sexually mature winged adults. Only one generation is produced per year.




  Pest status: Mantids are beneficial insect/natural enemy; predaceous on insects.




  Habitat and food source(s): Nymphs and adults feed actively on many pest and beneficial insects, including each other! Older mantids can feed on flies, honey bees, crickets, and moths. They are not effective for the control of aphids, mites, or caterpillars. Older mantids are territorial and are only found alone. The lore related to female mantids eating the heads of males in order for them to successfully copulate has more recently been questioned. Apparently, the original research was conducted with starved specimens.




  Literature: Helfer 1972; Henn and Weinzeri 1990; Metcalf et al. 1962; Westcott 1973.
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  The Chinese praying mantid, Tenodera aridifolia sinensis: (a) Egg case with newly hatched nymphs. (b) Adult. (From Henn and Weinzeri 1990)




  Order Blattaria




  Cockroaches




  

    Description




    

      	They have flattened bodies and their head is mostly concealed from above.




      	They have 2 pairs of wings, but in some species the wings are greatly reduced. Wings are held flat over the back. Fore wings are thickened, while hind wings are membranous.




      	Immature stages (nymphs) resemble adults but lack fully developed wings.


    




    Life Cycle




    

      	Cockroaches have simple metamorphosis (egg, nymph, adult).




      	They deposit their eggs in a capsule called an ootheca.


    




    Pest Status




    

      	Cockroaches are somewhat general feeders but have a preference for materials high in fats and starches.




      	They have an unpleasant odor and can be very annoying in the home.




      	Allergic reactions can occur to cockroach remains and feces.


    




    Habitat




    

      	Several species invade homes where they can contaminate food.




      	They are adapted for running (cursorial) and move rapidly.


    


  




  
22 American Cockroach




  Blattaria: Blattidae




  Periplaneta americana


  (Linnaeus)




  Description: This is one of the largest common cockroaches in Texas, reaching 1½ to 2 inches. They are reddish-brown and the shield portion behind the head (pronotum) is margined with light brown or yellowish.




  The smokybrown cockroach (23), Periplaneta fuliginosa (Serville), is similar to the American cockroach in size and color, but differs because the shield behind the head (prothorax) is all brown rather than having light brown margins. This roach frequently enters homes but primarily lives outdoors. Another similarly-sized, black-brown, common indoor species is the oriental cockroach, Blatta orientalis Linnaeus, but it differs because the wings on adults are rudimentary on the female and only cover 75% of the abdomen of the male. Other cockroach species come in a variety of sizes and shapes. Most are dark brown with or without color patterns on the body. Occasionally, a whitish cockroach is observed and incorrectly thought to be an “albino” form. These are roaches that have just molted and have not yet had time to darken their “new” exoskeleton. There is, however, a pale green cockroach species, the Cuban cockroach, Panchlora nivea (Linnaeus) (Blaberidae), that is occasionally encountered in the Houston area. Other common outdoor species include the wood roaches, Parcoblatta spp. (Blatellidae), and the pale-bordered field cockroach (24), Pseudomops septentrionalis Hebard (Blattellidae).
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