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CHAPTER I 

INTRODUCTION 

Big Bend National Park, the United States' twenty-seventh national park, was 

established by Congress on June 12, 1944, setting aside 708,221 acres of desert and 

mountain terrain to protect for future generations (Jameson 1996). Selected for its 

dramatic scenery, geologic features, and unique plant and animal communities, it also 

provides the best example of Chihuahuan Desert ecology in the United States (Maxwell 

1968, Wauer 1973). Although the Chihuahuan Desert is the largest of the three 

creosotebush dominated deserts in North America, it is also the least understood (Brown 

1994). 

Entomologists estimate over 5,000 species of insects occur within Big Bend 

National Park. Yet only about 4,000 have been identified, and only a handful of the many 

orders have been studied with any thoroughness (Van Pelt 1995, Wauer 1973). The first 

large, general study of insects in Big Bend National Park was made by R. H. Baker in 

1937 as a background study for the proposed national park. Subsequent studies have 

been confined mostly to specific orders, families, or genera with the exception of Van 

Pelt's 1995 armotated inventory of insects in the park (Van Pelt 1995). However, this 

work is based on secondary sources and has no insect descriptions or photographs. In 

fact, with the exception of Roland Wauer's recent Butterflies of West Texas Parks and 

Preserves, there have been no field guides on the insects of Big Bend Nafional Park 

(Wauer 2002). 



The purpose of the present study is to provide an easy-to-use field guide for the 

layperson as an aid in identifying commonly encountered insects in the park. It focuses 

on some of the higher-profile, "charismatic," or easily noficed insects that a casual visitor 

stopping at highly frequented areas within the park is likely to see. In addition to aiding 

in insect identification, this guide is intended to be educational in providing information 

on insect distribution, habitat, and behavior. In helping people become more familiar 

with the world of desert invertebrates, 1 hope that this guide will foster a broader 

ecological understanding of desert environments and ultimately encourage conservation 

of our natural resources. 



CHAPTER II 

DESCRIPTION OF THE AREA 

Locafion 

Big Bend Nafional Park (BBNP) is located at the southernmost tip of the great U-

shaped bend of the Rio Grande River in the Trans-Pecos region of Texas (between 29° 

and 30° north latitude and 103° and 104° west longitude). It is entirely contained within 

Brewster County and is bordered by Mexico along the 118 mile stretch of its southem 

boundary created by the Rio Grande River (U. S. Geological Survey 1985, Nafional Park 

Service 1998a; Figure 1). 

Physiographically, the park is located within the southeastern portion of the Basin 

and Range Province that extends across most of the southwestern United States (Wauer 

1973; Figure 2). Vegetatively, the park lies in the northem third of the Chihuahuan 

Desert which extends hundreds of miles southward into Mexico (National Park Service 

1998a). 

Climate 

The climate in BBNP, as across the Chihuahuan Desert, is warm temperate with 

hot summers and frequently cold temperatures during winter (Brown 1994). Sunshine is 

abundant year-round and relative humidity is low. Snowfall is rare and generally light 

and brief January is the coldest month 
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Figure 1. Map of the Big Bend Region of Texas. Map by National Park Service 
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Figure 2. Map of Big Bend National Park Map by National Park Service 

with an average maximum of 60.9° F. and an average minimum of 35° F. June is the 

hottest month with an average maximum of 94.2° F. and an average minimum of 65.5° F. 

Typical of desert environments, the difference between daytime and nighttime 

temperatures is dramatic, usually about 30° F. Temperatures also differ significantly with 

changes in altitude, the mountainous areas averaging 5° to 10° cooler while the Rio 

Grande river area is usually 5° to 10° hotter than park averages (National Park Service 

2000). 

The majority of the annual rainfall occurs during the "monsoon season" running 

from mid-June to October with August being the wettest month, averaging 12.35 inches. 



Although average annual precipitation at Panther Juncfion (3,750 feet) is 15.34 inches, as 

with temperatures, precipitation levels are highly variable depending on elevation. Thus, 

while high in the Chisos Basin (5,400 feet) the annual average rainfall is 16.34 inches, at 

Rio Grande Village (1,850 feet) annual precipitafion drops to only 6.78 inches (Nafional 

Park Service 2000). 

Geology 

The geologic story in Big Bend is complex, consisting of numerous episodes of 

deposition, faulting, and volcanic activity over hundreds of millions of years. Because of 

this activity, an incredible diversity of geologic formations exist, most of which are 

completely exposed due to the scarcity of vegetation. Consequently, the area has become 

popular with landscape photographers and recreationists as well as with geologists who 

come from across the United States to hold field classes and conduct research. 

The oldest rocks exposed in the park come from the Cambrian Period of the early 

part of the Paleozoic Era (590-248 million years ago [Ma]). At that time the area was 

part of the southem portion of the Ouachita Trough, which extended northeastward as far 

as Oklahoma and Arkansas, and was covered by a deep sea (Maxwell 1968, Moore 1989). 

For millions of years, sediment washed down from the continent to the north and was 

deposited into the trough. During the Pennsylvanian Period (late Paleozoic), these 

layered sediments were folded, forming the Ouachita Mountains. During the early part of 

the Mesozoic Era (248-65 Ma), most of these mountains eroded away resulting in a gap 

in the geological history. Late in the Mesozoic, during the eariy Cretaceous Period, 



warm, shallow seas covered the area creating thick limestone deposits seen now in the 

walls of Santa Elena canyon and the mountains of the Sierra del Carmen Range (Moore 

1989). 

During the Middle Cretaceous the seas grew shallower, resulting in the creation of 

thin limestone and shale beds. The seas withdrew during the late Cretaceous, and marine 

flora and fauna gave way to terrestrial components, including trees, dinosaurs, crocodiles, 

pteradactyls (such as the giant Quetzalcoatlus), and mammals. Near the end of the 

Cretaceous and the beginning of the Cenozoic Era (65-0 M.A.), tectonic forces (of the 

Laramide Orogeny) folded and faulted the land creating the Rocky Mountains in the U.S. 

and Canada and the Sierra Madre Mountains in Mexico (Maxwell 1968, Moore 1989). 

Beginning about 38 million years ago and continuing until about 20 million years 

ago, during the Tertiary Period, volcanic activity rocked the region. Volcanoes both 

inside and outside the park deposited large quantities of ash and lava, both in explosive 

events and in slow moving lava flows. During late Oligocene-Early Miocene time, dikes, 

laccoliths, plugs, and small plutons intruded into the Mesozoic and Cenozoic sediments 

as well as earlier volcanic deposits (Maxwell 1968, Moore 1989). 

There followed a period of Basin-and-Range-style faulting during which time the 

vast central portion of the park dropped as a sunken block. The Chisos Mountains, 

located in the center of the park, are volcanic intrusions believed to have formed either 

slighfly before or during the early stage of faulting. Since then, erosion has been the 

primary instrument of geologic change, uncovering volcanic intrusions, downcutting 

through uplifted blocks, carving out canyons and arroyos, and depositing sediment in low 



lying areas, forming extensive pediments and alluvial fans. The more resistant igneous 

intrusions stand as mountains, pinnacles, mesas, and dikes (Moore 1989). 

Physiography 

Because of the park's unique geological history, it is also physiographically 

diverse, even when compared to other areas in the Basin-and-Range province. In general, 

the Big Bend region is characterized by extensive low-elevation flats, slopes, dunes, hills, 

and ridges which surround the higher island-like mountains and plateaus (Powell 1998). 

The park can be visualized as having a central mountain range (the Chisos) around which 

lies extensive outwash plains, eroded volcanic intrusions, mesas, low mountains, and 

bajadas (alluvial slopes formed by rushing water). Elevations range from 1,800 feet 

along the Rio Grande at Sfillwell Crossing to 7,835 feet at the summit of Emory Peak 

high in the Chisos Mountains (Wauer 1973; see Figure 2). 

Soils 

Soils vary according to their parent material and vegetation type among other 

factors. The physiographic diversity of BBNP has made for a large variety of elevations 

that create different precipitation zones. These varying precipitation levels support many 

different types of vegetation that help to create a wide variety of soil types. Mountain and 

grassland soils tend to be deeper and richer while lower, drier areas have mostly shallow 

soils although considerable variability in texture and profile can be found. Parent 

material is primarily of igneous or sedimentary (mosfly limestone) origins. Most of the 

soils across the region are basic (Powell 1998). 
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Vegetation 

The plant life in BBNP is proportionately diverse ~ more than 1,000 species of 

plants have been identified (National Park Service 1990). The primary reason for this 

diversity is the high number of vegetative "zones" that are determined by their elevation. 

Where these zones meet and overlap, also known as ecotones, it creates an area of higher 

biotic diversity (Wauer 1973). The region also marks the extreme limits of the ranges of 

many plant species, and some species represent relict populations once much more 

abundant, such as the Chisos oak {Quercus graciliformis) (National Park Service 1998a). 

At least ten vegetation classification systems exist for the park, each of which 

were created for their own particular purpose (Plumb 1992). I have chosen to use the one 

employed by Roland Wauer, both for its simplicity and its comprehensiveness. Wauer 

identifies five major vegetative zones (or "formations") within the park, each of which 

correspond with their elevation and precipitation levels (Wauer 1973). 

The lowest vegetative unit, associated with the lower elevations in the park, is the 

River Floodplain-Arroyo Formation (1,800-4,000 feet), a community that lies adjacent to 

the Rio Grande River and extends up its tributaries. Covering only a minute part of the 

park's total area, it is characterized by lush, verdent growth often producing a jungle-like 

environment composed of broadleaf trees and shrubs and thickets of reeds. Characteristic 

species include the Lanceleaf Cottonwood {Populus acuminata). Common Reed 

{Phragmites communis). Giant Reed {Arundo Donax), Southwest Black Willow (.Salix 

Gooddingii), Sandbar Willow (S. interior). Yew-leaf Willow (5. taxifolia). Black Willow 

(5. niger), Texas Paloverde {Cercidium texanum), Screwbean {Prosopis pubescens). 



Honey Mesquite {P. glandulosa), Huisache {Acacia Farnesiana), Blackbrush (A. 

rigidula), Catclaw {A. Greggii), Common Buttonbush (Cephalanthus occidentalis). Tree 

Tobacco [Nicotiana glauca), and Tamarisk {Tamarisksp.) (Wauer 1973). 

Nearly half of the park is covered by the Shrub Desert Formation (1,800-3,500 

feet) which is classic Chihuahuan Desert dominated by Creosote Bush {Larrea 

tridentate), Ocotillo {Fouquieria splendens), Candelilla {Euphorbia antisyphilitica), 

Lecheguilla {Agave lecheguilla), and a variety of cacti. Plants are widely spaced and 

relatively low growing. Other characteristic species include Tarbush {Flourensia 

cernua), Leatherstem {Jatropha dioica), and Four-Winged Saltbush {Atriplex canescens) 

(Wauer 1973). 

The Sotol-Grassland Formation (3,200-5,500 feet), which also forms nearly half 

of the park, occurs immediately above the Shrub Desert where precipitation is greater. 

This area is characterized by grasses such as Chino Grass {Bouteloua breviseta), 

Fluffgrass {Erioneuron pulchellum), and Tobosa {Hilaria mutica). Woody species 

include Sotol {Dasylirion leiophyllum), Torrey Yucca {Yucca Torreyi), Soaptree Yucca 

{Y. elata). Century Plant {Agave Havardiana), Mesa Sacahuiste {Nolina erumpens), 

Texas Persimmon {Diospyros texana). Desert Olive {Forestiera angustifolia), Allthom 

{Koeberlina spinosa). Desert Hackberry {Celtis pallida), Algerita {Berberis trifoliolata), 

and Feather Dalea {Dalea formosa) (Wauer 1973). 

The Woodland Formation (3,700-7,800 feet) occurs above the grasslands and 

extends to the top of the Chisos Mountains. This zone is characterized by broadleaf and 

coniferous types and makes up only about 2 percent of the park's total acreage. Common 
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species include Mexican Pinyon {Pinus cembroides), Ponderosa Pine {P. ponderosa). 

Weeping Juniper {Juniperus flaccida), Alligator Juniper (J. Deppeana), Redberry Juniper 

{J. Pinchotii), Texas Madrone {Arbutus texana). Mountain Mahogany {Cercocarpus 

montanus), Netleaf Hackberry {Celtis reticulata). Gray Oak {Quercus grisea), Emory Oak 

{Q. Emoryi), and Graves Oak {Q. Gravesii) (Wauer 1973). 

The Moist Chisos Woodland Formation (5,000-7,200 feet) occurs only at a few 

locations within the Chisos Mountains where conditions are favorable, namely Boot and 

Pine canyons and along the northeastern slope below the East Rim. It contains an 

association of Arizona Cypress {Cupressus arizonica), pines, and oaks. This unit 

amounts to only a tiny fraction of the park total area (about 800 acres) (Wauer 1973). 

Animals 

The Chihuahuan Desert is considered to be a relatively young desert ~ only about 

8,000 years old. Because of its recent origin (and therefore short evolutionary history), 

few warm-blooded vertebrates are centered in or restricted to the Chihuahuan Desert. 

Local exceptions exist, such as the Carmen white-tailed deer and the Colima warbler, 

which occur only here outside of Mexico (Brown 1994). 

However, largely because of its climate and extremely varied topography. Big 

Bend National Park is considered to have exceptional biotic diversity. Besides lying 

along a major bird migration corridor, it marks the northemmost range of many plants 

and animals (some from the tropics) such as the Mexican long-nosed bat and the 
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southernmost range of other species, particulariy several species of northern-nesting birds 

(National Park Service 1998a, Wauer 1973). 

Wildlife identified within the park include 11 species of amphibians, 56 species of 

reptiles, 40 species of fishes, 75 species of mammals, 450 species of birds, and 4,000 

species of insects (National Park Service 2000, Van Pelt 1995). Insects and soil 

organisms, however, are far from being completely identified. Estimates suggest a 

thousand or more invertebrates may remain to be found (National Park Service 1990, Van 

Pelt 1995). 

Human History 

Human history in the Big Bend dates back to some 10,500 years ago, although 

very little evidence of Paleo-Indian (12,000-8500 B.P.) occupation in the Big Bend has 

been found indicating that population levels were low. These earliest of Americans 

hunted now extinct megafauna that was likely in short supply in the region as most of the 

area was covered in woodlands. Starting 11,000 years ago, as the climate has become 

warmer and drier, and with the resultant changes in vegetation, new adaptations occurred 

in the Archaic Period (8,500 B.P. to 1,000 B.P.). These new adaptations were predicated 

around a more diversified subsistence strategy that remained virtually unchanged 

throughout the period. Smaller animals were hunted with an atlatl, or spear thrower, and 

plant foods such as Agave hearts became central to the human diet. A greater volume of 

archaeological remains dating to the Archaic suggest that human population levels seem 

to have risen gradually throughout the period (Alex 1996). 
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The Late Prehistoric (1000 B.P. to 1535 A.D.) is marked by the introduction of 

bow and arrows into the area, a rise in population levels, and an increase in regional trade. 

The Jomado Mogollon culture from southeastem New Mexico expanded into the region 

and brought a new adaptation centered around agriculture that thrived along the Rio 

Grande in the area that is now Presidio, Texas. With specialization came increased trade, 

especially between the river agriculturalists and the desert foragers (Alex 1996). 

Early Spanish exploration into the region (which began over 460 years ago) 

revealed a number of small groups inhabiting the region. They documented the local 

Chisos Indians as well as the Jumanos (a highly nomadic group who traveled and traded 

throughout west Texas and eastern New Mexico) and the agriculturalists. By 1700 A.D. 

the Mescalero Apache began to invade the region and either displaced or absorbed the 

Chisos Indians. The Apache were in turn displaced by the Comanche sometime around 

1730 A.D. and they controlled the region until the mid-1800s (Alex 1996, Tyler 1975). 

With the ultimate removal of the Indians by the U.S. Military in the 1870s, Anglo 

and Mexican settlers began to move into the region (although Mexicans had lived in the 

area sporadically for over a hundred years). By the time the park was established in 1944, 

155 people were living in the park making their living variously by ranching, farming, 

trapping, wax manufacturing, or mining. With the park's designation, all extractive uses 

ceased. However, for the two years prior to designation, the park was severely 

overstocked and overgrazed (Wauer 1973, Maxwell 1968). 
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CHAPTER III 

METHODS 

Insects identified for this study were observed during field work conducted in 

BBNP in 2001 and 2002. Areas surveyed were selected on the basis of popularity and 

accessibility to visitors and for variety in habitat types. The most frequented areas within 

the park were selected including Rio Grande Village, Panther Junction, and the Chisos 

Basin. Specific locations visited include the Rio Grande Nature Trail, the Dugout Wells 

Nature Trail, the Panther Junction Nature Trail, the Lost Mine Trail, the Windows Trail 

and the interpretive roadside pullouts en route (see Figure 2). Over the span of six 

separate visits to the park, each area was visited at least once during each season of the 

year, most during the moming and early afternoon. 

One of the most common methods of conducting insect (and other animal) 

surveys involve using transects (often based on habitat type) and traps. Another common 

method is to collect insects (with nets and/or jars) of a certain type. These methods were 

not used for this study both because these are more invasive methods of research (killing 

many insects) and because they were deemed inappropriate. Instead, the focus was on 

commonly encountered insects (of all types) on specified trails. Thus, all trails were 

surveyed on foot and all insects encountered were photographed whenever possible and 

collected only when necessary. A Canon EOS 35mm single lens reflex with a macro lens 

and a Nikon Coolpix 995 digital camera were used to take photographs. Collected 

specimens were either captured with an insect net or manipulated into ajar and, after data 

14 



and/or photos were taken, were released. A few of the insects were "calmed" by bringing 

their body temperature down which allowed measurements and photos to be taken. Insect 

characteristics, specific habitat, plant associations, vegetation zone, and activity, in 

addition to date, season, time of day, weather conditions, and locational information of 

insect sighting were recorded in a field notebook (see Appendix A). Where appropriate, 

other sources were used as well (such as for information on insect distribution). 

Photographic data was recorded in a photo log. Where photographs were not obtained or 

could not be used, photos from other sources were secured (primarily courtesy of 

Bastiann Drees). 

All recorded specimens were identified to family and, when possible, to genus. 

Insects were identified using An Introduction to the Study of Insects (1992) edited by 

Borror et al. Other appropriate field guides used include the National Audubon Society 

Field Guide to the Southwestern States (1999) by Alden, A Field Guide to Common 

Texas Insects (1998) by Drees, Butterflies of West Texas Parks and Preser\'es (2002) by 

Wauer, and The Audubon Society Field Guide to North American Insects and Spiders 

(1992) by Milne and Milne. 
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CHAPTER IV 

SURVEYED INSECTS 

Accounts of Insects 

The following accounts are based on observations and photographs of insects 

encountered in BBNP. The phylogenetic arrangement of taxa and the names used are 

based on Borror et al. (1992) (see Appendix B). Measurements are given in millimeters. 

ORDER ODONATA—DRAGONFLIES AND DAMSELFLIES 

Odonata are often large and brilliantly colored insects that are found near water. 

So far, 5000 species are recorded in the world and 450 of those species live in North 

America. They are primitive insects and have been around since the Late Paleozoic Era 

about 300 million years ago (Borror et al. 1992, Milne and Milne 1992). Fossilized 

remains of huge dragonflies {Meganeura monyii) with wingspans of up to 71 cm have 

been found. Today the largest wingspan in the order of Odonata is a damselfly 

{Megaloprepus caerulata) that measures 19.1 cm (Borror et al. 1992). 

Odonata have a simple metamorphosis (called hemimetabolous, see Appendix C). 

Nymphs or naiads live in water and become terrestrial only when they reach the adult 

stage. Naiads breathe by means of gills. The gills in damselfly naiads are located at the 

end of the abdomen and function much like the tail of a fish to propel the insect forward. 

The gills of a dragonfly naiad are located in the rectum. When it is necessary to move 
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quickly, the naiad draws water up through the anus then expels it in an action similar to 

jet propulsion (Borror et al. 1992). 

Adult dragonflies have two pairs of wings that extend out horizontally from both 

sides when at rest. Adult damselflies have two pairs of wings that are held together 

horizontally over the back of the insect when at rest (Milne and Milne 1992). Wings of 

insects in Odonata move independently, which enables them to hover as well as move 

backward and forward. Both adults and nymphs are predaceous. They use their legs for 

holding onto objects when stafionary as well as to hold their prey during flight. Their 

large compound eyes allow them to see prey as far as 50 feet away. With their chewing 

mouthparts they consume vast quantities of mosquitoes and other insects. Naiads will 

also prey on tadpoles and small fish (Milne and Milne 1992). One particularly unique 

characteristic of Odonata is that the male carries a second set of sexual organs, both 

located on the abdomen. Before mating the male has to charge his second sexual organ 

with sperm from the first sexual organ. The male first cleans the female of leftover sperm 

from former mates, then they copulate in flight which may take several minutes to several 

hours, depending on the species. 

SUBORDER ANISOPTERA 

Dragonfly 

Family Aschnidae 

Damer 

Darners include some of the largest (57 mm-120 mm), most powerful, fastest 

flying dragonflies in North America (Borror et al.l992) and unlike many dragonflies, they 
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often stray far away from water (Swan and Papp 1972). Their bodies are usually 

brilliantly colored in blue, red, or green, although some members are brown. They have 

large, clear wings and large eyes that meet on top of the head (Milne and Milne 1992). 

Breeding occurs in quiet waters throughout North America. The female inserts her eggs 

in aquatic plants with her well developed ovipositor. The newly hatched naiads are long 

and smooth with protective coloration. Their eyes are large, covering most of the sides of 

the head and their flat lower lips are without grasping bristies (Milne and Milne 1992). 

Damer naiads prey on aquatic insects, tadpoles and small fish. Adults eat mosquitoes, 

caddisflies, midges and other flying insects (Milne and Milne 1992). 
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Figures. Big Green Damer. Photo by Mitchell 

Anax sp. 

Big Green Damer 

Description: Body, 70 - 80 mm (Milne and Milne 1992). Wingspan, up to 110 

mm (Milne and Milne 1992). The big green damer is a high flying dragonfly that has 

brown eyes, a bright green head and thorax, a bluish abdomen and a single eyespot on top 

of the face (Figure 3). The wings have a pale, yellowish tint, which gets darker with age 

and their legs are a brownish black. Immature individuals are dark green and have long 

legs (Borror et al. 1992). 

Distribution: The big green damer can be found throughout North America, but is 

less common in the West (Milne and Milne 1992). 

Habitat: The big green damer lives near ponds and streams and can be found 

flying over the desert, especially after a rain. Adults eat midges, mosquitoes and other 

flying insects. Naiads are bottom dwellers and crawl over submerged debris where they 

prey upon small fish and aquafic insects (Drees and Jackman 1998). 
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Remarks: The big green damer is one of the fastest and largest common 

dragonflies. Somefimes they are considered a pest because they readily consume large 

numbers of honeybees near apiaries (Drees and Jackmanl998). This damer was observed 

along the Rio Grande Nature Trail foot bridge on a spring aftemoon. Other specimens 

have been sighted near Boquillas Beaver Marsh Pool and Cattail Falls (Van Pelt 1995). 
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Family Libellulidae 

Skimmer 

This large, common family includes some of the most colorful dragonflies. Many 

species have bands or spots on their wings (Borror et al. 1992). Their bodies are 

noticeably smaller than their wingspan (20 mm-75 mm) (Borror and White 1970). The 

hind margin of their compound eyes forms an almost straight line. They are erratic, fast 

flyers and usually occur near shallow, warm water. Skimmer naiads are very active and 

mature more quickly than naiads in other dragonfly families (Milne and Milne 1992). 

Adult skimmers feed on flying insects, the naiads prey upon aquatic insects, worms and 

other small invertebrates. Most dragonflies seen near shallow, warm water belong to this 

family. 
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Figure 4. Twelve Spotted Skimmer. 

Libellula sp. 

Twelve-Spotted Skimmer 

Description: Body, 45-58 mm. Wingspan, 80 mm (Milne and Milne 1992). The 

twelve-spotted skimmer is a common, showy dragonfly decorated with brown markings 

at the tip, in the middle, and at the base of each wing (Figure 4). Their eyes are reddish 

brown and head and body are dark brown to whitish (Milne and Milne 1992). 

Distribution: The twelve spotted skimmer is found across the United States and 

Southem Canada (Dunkle 2000). 

Habitat: Libellula sp. is common near ponds or slow streams which may or may 

not be permanent (Dunkle 2000). Adults prey upon flying insects and the naiads eat 

aquatic invertebrates. 

Remarks: Skimmers in this genus are considered to be the quintessential 

dragonfly. They are the dominant, strong flying, and highly territorial dragonflies found 

22 



at most ponds. Mating occurs while hovering. The male usually guards the female while 

she drops the eggs along the banks of bodies of water (Dunkle 2000). 

Libellula sp. have been observed in the River Floodplain-Arroyo Formation and 

Dugout Wells in the Shrub Desert Formation (Van Pelt 1995). This specimen was seen 

along the Windows Trail of the Woodland Formation in the spring. 
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Figure 5. Variegated Meadowhawk. 

Sympetrum sp. 

Variegated Meadowhawk 

Description: Body, 38 mm. The variegated meadowhawk is light brown with 

hues of red, which separate the abdominal segments (Figure 5). The head is reddish 

orange and there is a black spot at the end of the abdomen. The wings have several 

orange veins along their front edges. 

Distribution: The variegated meadowhawk is found throughout the American 

West (Dunkle 2000). 

Habitat: Sympetrum sp. frequents still water and slow streams in arid, sparsely 

vegetated habitats (Alden et al. 1999, Dunkle 2000). They typically forage for small 

insects in grass. 

Remarks: Mating occurs while perched on vegetation and the female drops her 

eggs into grass or in a dry pond where they will hatch with the next rains (Dunkle 2000). 

This specimen was observed in April 2002 at the Rio Grande Village Nature Trail during 
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this project. Other variegated meadowhawks have been seen near springs and in the 

Chisos Mountains (Van Pelt 1995). 
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Figure 6. Jagged Edged Saddlebag. 

Tramea sp. 

Jagged Edged Saddlebag 

Description: Body, 46 mm. Wingspan, 97 mm. The jagged edged saddlebag has 

a dark brown body with a bluish tint and yellow spots on top of the abdomen (Figure 6). 

The length of the wings is considerably greater than the length of the body. The wings 

are clear except for a "saddle-like" mark on the hind wings. The naiad is green with 

brown markings (Milne and Milne 1992). 

Distribution: The jagged edged saddlebag occurs throughout North America 

(Swan and Papp 1972). 

Habitat: Tramea sp. occur near broad rivers and backwaters that support 

abundant vegetation. Adults eat small flying insects and naiads eat small aquatic insects 

and worms (Milne and Milne 1992) 
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Remarks: After mating the female rushes down to the water to wash off her eggs, 

then flies up to meet the male again (Milne and Milne 1992). This saddlebag was 

observed in fall 2001 at the Rio Grande Village ranger station parking lot. 
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Family Coenagrionidae 

Narrow-Winged Damselflies 

This family is large and contains most damselflies. They occur in many habitats, 

but mostly near streams, ponds or swamps. Narrow-winged damselflies are generally 

small, with a body length of 32 mm - 38 mm. The clear wings are very narrow at the 

base and are held together over the body when at rest. Many of the males in this family 

are brightly colored but fade after they are dead. The female is usually not as colorful. 

Species in this family are not very good fliers (Borror et al. 1992). 
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Figure 7. Dancer. 

Argia sp. 

Dancer 

Description: Body, 28 - 43 mm (Milne and Milne 1992). This dancer usually has 

a black body with blue marking although dancers also come in colors like red, blue or 

brown (Figure 7). The legs are black with noticeable spines. The color between the 

sexes is usually different, the male being more brilliant. Its wings are clear and the 

wingspan is longer than the length of the body. 

Distribution: Argia sp. is found throughout the United States and part of Canada 

(Milne and Milne 1992). 

Habitat: The dancer damselfly is common in river floodplains, arroyos, 

ponds and lakes. Adults feed upon small insects, and naiads feed upon aquatic insects 

(Milne and Milne 1992). 

Remarks: This dancer was observed on a grape leaf on the Rio Grande Nature 

Trail on a late fall moming. Argia sp. also have been observed at the Rio Grande Village, 
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Boquillos Marsh Pool I, Tomillo Creek, Cattail Falls, Chisos Mountains, Juniper Canyon 

and near various other water sources in BBNP (Van Pelt 1995). 
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Figure 8. Bluet. 

Enallagma sp. 

Bluet 

Description: Body, 28-37 mm (Milne and Milne 1992). The wingspan is greater 

than the length of the body. This bluet has a blue body with black markings on top 

(Figure 8). Parallel black lines are located on the thorax from the head to the base of the 

wings. The legs are bluish gray. 

Distribution: Bluet damselflies occur throughout North America (Milne and 

Milne 1992) and may be seen in a number of habitats in BBNP. 

Habitat: Enallagma sp. is abundant along rivers and near alkaline bodies of 

water. The female lays her eggs on vegetation beneath the water. Adults prey upon soft-

bodied insects, and naiads feed on small aquatic insects. 

Remarks: This bluet damselfly was seen beside the main park road on a snake 

broomweed {Gutierrezia sarothrae) devouring a lacewing. The bluet has also been 
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sighted at the Rio Grande Village, Chisos basin, Chisos Mountains, and at Hot Springs 

(VanPeh 1995). 
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ORDER PHASMIDA—WALKINGSTICKS AND LEAF INSECTS 

Over 2000 species of phasmida can be found worldwide (Milne and Milne 1992). 

They are distinguishable by their elongated sticklike or leaflike bodies, long thread-like 

antennae and their relatively thin legs (Borror et al 1992). Most species grow to be about 

100 mm long, but one Texas species grows to 177 mm long, which is the longest insect in 

the United States (Drees and Jackman 1998). They are hemimetabalous and most are 

wingless. Walkingsticks are herbivores and have both biting and chewing mouthparts. 

They move slow and vary in color from green to brown depending on their habitat. They 

are usually found on plants, trees, or shmbs. Their mimicry to sticks and ability to emit 

an unpleasant smelling substance serves as an effective defense (Drees and 

Jackmanl998). Phasmida are able to partially regenerate lost limbs, while most insects 

cannot (Borror et al. 1992). 

In many instances, eggs are developed without fertilization (parthenogenic 

reproduction). The eggs are deposited onto the ground, under the host plant where they 

hatch the next spring (Borror et al. 1992). The nymphs resemble the adults but are 

smaller. They go through several stages or instars before becoming an adult, which takes 

about a year. As a result, these insects often occur in greater numbers every other year 

(Drees and Jackman 1998). 
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Family Heteronemiidae 

Common Walkingsticks 

The common walkingstick family is more sticklike than the other Phasmida 

families. Heteronemiidae consists of seven genera within the United States. They have a 

long cylindrical body, with long legs, and long antennae attached to their small head. 

They are phytophagous and feed on grass, trees, and vines. 

Immature walkingsticks are often green but turn brown at maturity. They have the 

ability to regenerate new legs. This family is common to the southem states and includes 

the longest known species in the United States. 
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Figure 9. Common Walkingstick. 

Diapheramera sp. 

Common Walkingstick 

Description: Body, 101 mm. Diapheromera sp. is the largest insect observed in 

BBNP (Figure 9). The wingless body is very long and is light green and brown in color. 

Other walkingsticks seen were almost all brown. The head is small and the antennae, 

long. The legs are long and thin. 

Distribution: Walkingsticks occur throughout the eastern and southem parts of 

the United States (Milne and Milne 1992). 

Habitat: These insects are found in woods on grasses, twigs, and other types of 

foliage or vegetation that they feed upon (Borror et al. 1992). 

Remarks: Diapheromera sp. was abundant in the Chisos Basin on the Window 

Trail and at the Basin campsites, especially in the evening where lights were on. At 

times, I looked in the bathrooms in the moming and 1 would see an abundance of 

walkingsticks on ceilings, walls, and windowsills. They also have been sighted in the 
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Woodland and Shmb Desert Formations (Van Pelt 1995). Note that the pair shown in 

Figure 9 is mating. 
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ORDER ORTHOPTERA-GRASSHOPPERS AND CRICKETS 

Species in the Orthoptera order are common and well known. Their powerful 

hind jumping legs and their songs make them easily noticed. Orthopterans are 

phytophagous although a few are predaceous and some are scavengers (Borror et al. 

1992). 

Orthoptera have large heads with large compound eyes, chewing mouthparts and 

relatively long, many segmented antennae. Their pronotum is large and saddleshaped 

(Milne and Milne 1992). They may be wingless or have up to two pairs of wings. The 

front wings are usually straight, many veined, and thickened. Their sometimes brilliantly 

colored wide, veiny hind wings fold out from under the fore wings like a fan. They have 

well developed cerci (sensory organs located on the end of the abdomen) and some 

species have well developed, long ovipositors (Borror et al. 1992). They are 

paurametabolous (see Appendix). 

Grasshoppers and crickets are known for their songs. They produce these songs 

either by mbbing their wings together or against the rough portions of their legs, similar 

to mbbing a scraper against a file. Orthopterans usually have eardmms or tympana 

located on their abdomen or legs, depending on the species. Certain species have been 

studied in order to correlate the number of chirps with the temperature of the air. 

Generally, the number of chirps will slow down when the weather gets cooler (Borror and 

White 1970). 
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Family Acrididae 

Short Homed Grasshopper 

Short homed grasshoppers are common in fields and along roadsides. They are 

frequently seen jumping out of the way while walking through grass. The hind wings of 

many are brilliantly colored with which they make a crackling, clicking, or buzzing 

sound. Short homed grasshoppers have short antennae (less than half the size of their 

body) and a smaller pronotum than other families in this order. Their body is 12-80 mm 

long and is usually gray or brown. Many species in this family feed on plants also found 

on farms and in gardens (such as members of the gourd family) and can be considered 

agricultural pests. 

38 



Figure 10. Creosotebush Grasshopper. 

Bootettix sp. 

Creosotebush Grasshopper 

Description: Body, 25 mm. The cresotebush grasshopper has a green coloring, 

with white bands on the pronotum, thorax, and hind legs (Figure 10). The antennae, eyes, 

and forelegs are brown. Bootettix sp. makes a scratchy and gritty sound. It is 

distinguishable from other grasshoppers because it resides almost exclusively on 

creosotebush (Milne and Milne 1992). 

Distribution: This grasshopper is found across the southwestern United States 

(Milne and Milne 1992). 

Habitats: The creosotebush grasshopper subsists on creosotebush foliage and is 

therefore common to arid lands. 

Remarks: Bootettix sp. was found in BBNP in the late summer/early fall. This 

species was observed on a creosotebush in the Shrub Desert Formation. Earlier sightings 
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have been at Panther Junction, Santa Elena Canyon, and the Chisos Mountains (Van Pelt 

1995). Although common and abundant, finding a creosotebush grasshopper can be a 

task—they are extremely well camouflaged and only betray their presence with their 

occasional chirp. 
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Figure 11. Pallid Winged Grasshopper. 

Trimerotropis sp. 

Pallid-Winged Grasshopper 

Description: Body, 38 mm. The body and front wings of the pallid winged 

grasshopper are tan with dark bands, camouflaging it well within its surroundings (Figure 

11). The hind wings are pale yellow and its large eyes are tan. 

Distribution: Trimerotropis sp. is common across the southwestern United States 

(Essig 1934). 

Habitats: This grasshopper is found on foliage in scmb or grasslands. 

Remarks: The pallid winged grasshopper has been observed in most of the 

vegetative formations in BBNP (Van Pelt 1995). This species was seen on the Rio 

Grande Nature Trail in Fall 2001 and was also encountered in the Shmb Desert 

Formation in Fall 2002. 
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Figure 12. Differential Grasshopper. 

Melanoplus sp. 

Differential Grasshopper 

Description: Body, up to 45 mm (Drees and Jackman 1998). The 

differential grasshopper is brown with an array of different colored markings on its wings 

and body (Figure 12). The antennae are reddish and the hind jumping legs have black and 

light colored bands on them. 

Distribution: The differential grasshopper is common throughout North America 

(Essig 1934). 

Habitat: Melanoplus sp. feed on stems and leaves of many different types of 

plants. 

Remarks: Grasshoppers in this genus are sometimes referred to as locusts and are 

the most destructive grasshoppers to crops. Differential grasshoppers were seen in the 

Shrub Desert and in the Woodland Formations. Other observations in the park have been 

made in the River Floodplain-Arroyo Formation (VanPelt 1995). 
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Figure 13. Horse Lubber Grasshopper. 

Taeniopoda sp. 

Horse Lubber Grasshopper 

Description: Body, 50 mm. The horse lubber is a large, conspicuous, slow 

moving grasshopper (Figure 13). They have short, flightless front wings and are 

awkward jumpers. Their body and front wings are black with yellowish-orange lines. 

The hind wings are red with black outlines and the antennae are orange with black tips. 

Distribution: Horse lubbers are found from the Southwestern United States down 

to Central America (Milne and Milne 1992). 

Remarks: Horse lubbers are can and Milne nibalistic and are often found feeding 

on dead insects killed on the road. This horse lubber grasshopper was observed in fall of 

2001 with many other horse lubbers on the Lost Mine Trail. Taenipoda sp. have also 

been encountered at Panther Junction, Green Gulch, and near the Chisos Basin (Van Pelt 

1995). 
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Figure 14. Banded Winged Grasshopper. 

Arphia sp. 

Banded Winged Grasshopper 

Description: Body, 31 mm. The banded winged grasshopper is a dull black 

grasshopper with bright red-orange hind wings (Figure 14). 

Distribution: This grasshopper occurs throughout North America (Swan and Papp 

1972). 

Habitat: Arphia sp. occur in sparsely vegetated sandy areas. They feed on range 

plants (Drees and Jackmanl998). 

Remarks: The banded winged grasshopper was abundant along the Windows 

Trail but was not observed anywhere else in the park. They are very fast making it 

difficult to get close for inspection. Other Arphia sp. have been located in the Shrub 

Desert and Sotol-Grassland Formations (Van Pelt 1995). 
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ORDER MANTODEA - MANTIDS 

FAMILY MANTIDAE 

Praying Mantids 

More than 1500 species of Mantodea inhabit the earth. However, only twenty 

species in one family occur in America north of Mexico (Borror et al. 1992). Mantids are 

large slow moving insects with elongated bodies and flexible necks, which allow them to 

tum their heads at a sharp angle. Their triangular shaped heads have bulging, compound 

eyes and small, thin antennae. Their wings lie flat on their back and overlap when 

resting. The spined front legs are adapted for quickly grasping their prey and are held in a 

raised position. The middle and hind legs are used for walking. They have chewing 

mouthparts with which they prey on insects although they also have been known to eat 

small frogs, lizards and birds and can be cannibalistic (Borror et al. 1992, Milne and 

Milne 1992). They are usually found on foliage in search of their prey. Mantids have a 

simple metamorphosis and overwinter in the egg stage (Drees and Jackman 1998). 
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Figure 15. Carolina Mantid. 

Stagmomantis sp. 

Carolina Mantid 

Description: Body, 15-150 mm. The Carolina mantid is a large, bright green 

insect whose wings do not extend beyond the abdomen (Figure 15). The head and thorax 

almost equal the length of the abdomen. The eyes are large and have a yellowish tint. 

Distribution: This insect occurs across the southem United States and is common 

in Texas (Drees and Jackmanl989). 

Habitat: The Carolina mantid can be found on shmbs, flowerheads, and on 

different types of foliage in search of their prey and to lay eggs. They eat insects and 

other small arthropods. 

Remarks: This incredible predator strikes prey with its forelegs in a fraction of a 

second (Milne and Milne 1992). Though the female previously was thought to devour the 

head of her mate during copulation, this theory has since been reconsidered (the 
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population under study was found to be hunger stressed) (Drees and Jackman 1998). This 

mantid was found on the Windows Trail in spring 2001 and has also been found in other 

locations in the Woodland Formation (Van Pelt 1995). 
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ORDER HEMIPTERA -TRUE BUGS 

At least 40,000 species of Hemiptera have been recorded in the worid and about 

4500 species in North America (Milne and Milne 1992). Some families within the 

order are considered to be beneficial, whereas other families are considered to be 

agricultural pests because they cause significant crop damage. They have piercing-

sucking mouthparts that are in the form of a slender beak or proboscis (Borror et al. 

1992) that arises from the anterior part of their head. When disturbed, they can emit an 

unpleasant odor from scent glands that are located on both sides of their thorax 

(Waldbauer 1999). Hemiptera range from 1 mm to 50 mm in length and have four 

wings (Drees and Jackman 1998), although a few species exist that are wingless or have 

very reduced wings. The stmcture of the forewing is a distinctive characteristic that 

also gives rise to their name. The portion of the forewings closest to the body, called 

the corium, is thick and leathery although the wing tips are membranous and usually 

veiny (Milne and Milne 1992). Their hind wings are shorter than the forewings and 

completely membranous. At rest, the wings close flat over the abdomen and the 

membranous fips overlap forming a well defined "X". A triangular shield, called a 

scutellum, which is part of the thorax, is located between their wings. Also 

characteristic of Hemiptera are their long, raptorial front legs with enlarged femora 

(sometimes armed with spines), their two-to three-segmented tarsi with apical claws, 

and their two four-to five-segmented antennae (Borror et al. 1992). 
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Family Reduviidae 

Assassin Bugs 

Assassin bugs belong to a large family, many of them being predatory. They are 

commonly black or brown although some are brightly colored. They have elongated, 

oval bodies attached to an elongated head (the base of which is neck-like). In many 

species the abdomen is flared so that it can be seen on either sides of their wings. 

These insects have thick, short, sucking mouthparts (Borror et al. 1992). On the 

underside of the body is a striated groove that the beak fits into. Assassin bugs make a 

squeaking sound by mbbing their beaks up and down on these striations. Their front 

legs are used for grasping prey and sometimes the front femora muscles are enlarged. 

Most assassin bugs are found on foliage where they prey on a variety of insects, which 

makes this insect important in controlling agricultural pest. However, a few prey upon 

vertebrates and some can transmit diseases to humans. 

Assassin Bugs get their name from the way in which they kill their prey - by 

stalking and attacking. They use their muscular front femora to grasp and hold their 

prey so that they can inject venom, which paralyzes the victim. They then consume 

their prey by sucking out its body juices (Milne and Milne 1992). 
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Figure 16. Bee Assasin. 

Apiomerus sp. 

Bee Assassin 

Description: Body, 12 mm. The bee assassin is mostly red except for the 

membranous portion of the wings and the antennae, which are blackish (Figure 16). It 

has tiny hairs on its legs, thorax and head. The nymphs are dark red. 

Distribution: Apiomerus sp. occurs throughout North America and is common 

in the westem states (Milne and Milne 1992). 

Habitat: The bee assassin is commonly found on flowers where they await their 

prey. Both adults and nymphs prey on bees and other pollinating insects (Essig 1934). 

Remarks: This specimen was observed on Huisache {Acacia farnesiana) in the 

Shmb Desert Formation. Apiomerus sp. have also been observed in the Woodland 

Formation and the Moist Chisos Woodland Formation (Van Pelt 1995). 
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Figure 17. Blood Sucking Conenose Bug. Photo by Drees and Jackman 

Triatoma sp. 

Blood Sucking Conenose Bug 

Description: Body, 19-20 mm (Milne and Milne 1992). The blood sucking 

conenose bug is a dark, reddish brown with six yellowish spots on each side of the 

abdominal margin (Figure 17). They have cone shaped heads with elbowed antermae 

and a very slender prominent beak. Their abdomen has flat sides that stick out beyond 

the margin of the wings. 

Distribution: Triatoma sp. are found from the East Coast to the Rocky 

Mountains (Milne and Milne 1992). 

Habitat: The bloodsucking conenose bug lives in the nests of rodents and other 

small animals. These insects are abundant from early May through June. They feed on 

the blood of rats and other animals, including humans (Drees and Jackman 1998). 
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Remarks: The bloodsucking conenose bug is sometimes called the "kissing 

bug" because it tends to bite around the mouth of their victim. From Texas southward, 

certain species feed only on the blood of vertebrates and have been known to transmit 

the Chagas' disease agent {Trypanosoma cruzi Chagas) among small animals, dogs and 

humans (Drees and Jackman 1998). Triatoma sp. have been observed at Panther 

Junction in the Shmb Desert Formation (Van Pelt 1995). 
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Family Phymatidae 

Ambush Bugs 

Ambush Bugs are small-to medium-sized predatory insects. They have stout, 

yellowish green bodies with remarkably enlarged front femora and sickle-shaped tibia, 

both usually armed with curving spikes. Their antennae are four segmented and slightly 

clubbed. Their thorax extends into sharp edges and spines. Both adults and nymphs 

feed voraciously on bees, wasps, flies and butterflies (Borror et al. 1992). They lie and 

wait for their prey in vegetation, especially goldenrod, from which they will pounce on 

and grasp their prey, injecting them with immobilizing saliva, then suck the body fluids 

out. They can be found across the United States and throughout the year, especially in 

the summer and fall (Swan and Papp 1972). 
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Figure 18. Ambush Bug. 

Phymata sp. 

Ambush Bug 

Description: Body, 10 mm. The ambush bug is a fierce looking insect (Figure 

18). Spines are visible on the thorax and the abdomen rises above the sides of the 

wings into jagged edges. They are light yellow with dark markings and a brown band 

across the abdomen. They have enlarged front femora and clubbed antennae. 

Distribution: Ambush bugs are found throughout the United States and 

Southem Canada (Milne and Milne 1992). 

Habitat: These insects climb onto flowers where they wait to ambush their prey, 

primarily bees, butterflies and other flower visitors (Swan and Papp 1972). 

Remarks: This bug is highly camouflaged so that it is almost invisible. One 

specimen was found on an unidentified yellow flowering Compositae in the moming. 

Other BBNP sightings have been in the River Floodplain-Arroyo Formation, Woodland 

Formation and the Moist Chisos Woodland Formation (Van Pelt 1995). 
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Family Coreidae 

Leaf-Footed Bugs, Squash Bugs 

The Leaf-Footed Bug group is a moderate sized insect family. They have 

narrow heads, flat backs, and elongated bodies that are dark in color. Also 

characteristic are their large eyes, four-segmented antennae and often leaf-like hind 

tibiae. The forewings have numerous veins and are usually smaller than their abdomen. 

They have well developed scent glands and will secrete a foul smelling scent when 

disturbed. Most Leaf-Footed insects are phytophagous (meaning plant-eating) and suck 

juices from plants. In the southem states. Honey Mesquite {Prosopis glandulosa) and 

other desert plants are commonly attacked by these insects (Borror et al. 1992, Essig 

1934). 
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Figure 19. Leaf-Footed Bug. 

Leptoglossus sp. 

Leaf-Footed Bug 

Description: Body, 20 mm. Leptoglossus sp. is a medium to large bug with a 

brown body and dark brown wings with a jagged, white band that appears in the 

midsection of each wing when at rest (Figure 19). The hind tibiae are leaflike and 

armed with spikes. 

Distribution: Leptoglossus sp. is common in the Southwestern United States 

(Alden et al. 1999) and in many habitats in BBNP. 

Habitat: Leaf-footed bugs are found on grasses, cacti and other vegetation. 

Remarks: The male leaf-footed bug is territorial and will become aggressive 

when threatened by other males (Essig 1934). This leaf-footed bug was found on 

evergreen sumac at the base of the Chisos Mountains. Sightings also have been 

recorded in the River Floodplain-Arroyo, Sotol-Grassland and Woodland Formations 

(VanPelt 1995). 
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Figure 20. Leaf-Footed Bug. 

Acanthocephala Sp. 

Leaf-Footed Bug 

Description: Body, 33 mm. This leaf-footed bug is very large and has a thick, 

strong, black body (Figure 20). The tarsi, tibiae and tips of the antennae are bright red-

orange and the leaf-like femora are well developed and have spines. 

Distribution: Acanthocephala sp. occur throughout North America (Milne and 

Milne 1992). 

Habitat: Leaf-footed bugs are found on grasses, cacti and other vegetation. 

Remarks: This leaf-footed bug was found in abundance crawling on Century 

Plants {Agave sp.) and Prickly Pear {Opuntia sp.) along the Lost Mine Trail. 
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Figure 21. Squash Bug. Photo by Drees and Jackman 

Squash Bug 

Anasa Sp. 

Description: Body, 20mm. The squash bug has a slightly flared mottled, dark 

brown abdomen with light colored markings along its edge (Figure 21). The pronotum 

is light brown, and the antennae are dark brown and yellow. 

Distribution: Anasa sp. occurs throughout North America (Milne and Milne 

1992). 

Habitat: Anasa sp. has a preference for heavily vegetated habitats, especially 

where plants of the gourd family grow (Milne and Milne 1992). Adults and nymphs 

both feed on the juices of these plants. 

Remarks: Two different Anasa sp. were observed at Panther Junction and Lost 

Mine Trail, respectively. Anasa sp. also occur in River Floodplain-Arroyo Formation 

(Van Pelt 1995). 
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Family Cydnidae 

Burrowing Bugs 

This family includes small to medium sized bugs with black or reddish oval-

shaped bodies and tibae with strong spines (Borror et al. 1992). Adults have five 

antennal segments while the nymphs only have four. Cydnidae are phytophagus, 

feeding on parts of plants. Cydnidae are found around rocks, wood, grass, and roots 

(Bon-oretal. 1992). 
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Figure 22. Burrowing Bug. 

Pangaeus sp. 

Burrowing Bug 

Description: Body, 5 mm. The adult burrowing bug is shiny black to blackish 

brown (Figure 22). The body is oval, and the legs are covered with sfrong, sharp 

spines. The membranous portion of the hemelytra is easily visible when the wings are 

closed (Drees and Jackman 1998). 

Distribution: Burrowing bugs are found throughout Texas (Drees and Jackman 

1998). 

Habitat: Pangaeus sp. feed on plants, especially on nicotiana sp. (Essig 1934). 

They are most often found in grass and under stones. 

Remarks: Burrowing bugs are not particularly common but can be seen in large 

numbers around lights in the fall (Drees and Jackmanl998). This insect was found 

under a plant in the Shmb Desert Formation near a roadside pull out. 
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ORDER COLEOPTERA-BEETLES 

Beetles are the largest order of insects and the most abundant species in the 

animal kingdom. There are at least 370,000 species of beeties in the worid, more than 

28,000 of which live north of Mexico (Waldbauer 1999). Beetles have distinctive and 

noticeable characteristics, making them easily recognizable. Most beetles have 

chewing mouthparts although a few have sucking mouthparts. The forewings, or elytra, 

are thick and, when closed, cover the membranous hind wings which are used for flight. 

The most distinguishing characteristic of Coleoptera, however, and one that sets it apart 

from other insects, has to do with the wings. When they are closed, the wings meet at 

the center of the body to form a straight line as opposed to a curving line. A small 

scutellum is present, and they are holometabalous. They are believed to be the original 

pollinators of the insect world and many are considered to be agricultural pests (Borror 

etal. 1992). 
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Family Cerambycidae 

Long-homed beetles 

Members of this large family are mostly cylindrical and elongate. They have 

long antennae that are half the length of their body or longer (Borror et al. 1992). The 

eyes are notched and oval (Borror and White 1970). They are all phytophagus. 

Immature Cerambycidae are roundheaded woodborers and feed on living, dying, or 

dead wood as well as roots and leaves. They can be very destmctive to forests in 

addition to agricultural and ornamental trees and shmbs. Adults commonly feed on 

flowers, pollen, leaves, bark, and wood (Swan and Papp 1972). They remain beneath 

bark or under deadwood during the day and come out only at night (Milne and Milne 

1992). 
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Figure 23. Black Cactus Beetle. 

Moneilema sp. 

Black Cactus Beetle 

Description: Body, 13-50 mm (Amett and Jacques 1981). The black cactus 

beetle is sometimes referred to as the black cactus longhom (Figure 23). It is a black, 

shiny, elongate beetle that somewhat resembles a grasshopper. The forewings cover 

most of the abdomen and are covered with tiny pit marks. A whitish line separates the 

thorax from the head on the dorsal side of the insect. The antennae are threadlike. 

Distribution: The black cactus beetle can be found in deserts and other arid 

regions of Colorado, New Mexico and Texas (Amett and Jacques 1983). 

Habitat: Adults and larvae can be found feeding on cactus plants, usually either 

cholla {Opuntia imbricata) or one of the many prickly pears {Opuntia sp.). Adults eat 

the cactus from the outside-in whereas larvae eat cactus from the inside-out. 
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Remarks: This insect was observed on a boulder during a fall aftemoon on a 

cloudy day while walking the Lost Mine trail and in the summer at Panther Junction on 

Cholla {Opuntia imbricata). Moneilema sp. have been sighted in several other 

locations in the Chisos and in the Shmb Desert Formation (Van Pelt 1995). 
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Family Chrysomelidae 

Leaf Beeties 

This family is one of the largest among the beeties. At least 1,400 species exist 

in North America. Leaf beetles are similar to long-homed beetles with respect to the 

five tarsal stmcture, but their body is usually more oval and the antennae are less than 

half as long as the body. Many are brightly colored and usually not more than 12mm 

long (White 1983). Adults eat flowers and leaves. Some larvae eat leaves and roots, 

whereas others mine through leaves or bore into stems (Borror et al. 1992). 

Chrysomelidae occur throughout the United States, and many are considered serious 

agricultural pests (Swan and Papp 1972). 
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Figure 24. Spotted Cucumber Beetle. 

Diabrotica sp. 

Spotted Cucumber Beetle 

Description: Body, 3-6 mm (White 1983). The spotted cucumber beetle is a 

soft-bodied insect with shiny, greenish-yellow elytra with black spots (Figure 24). Two 

of the spots just behind the pronotum are joined when its wings are closed. The 

pronotum is lime green and the legs and antennae are black. Larvae are completely 

yellow (Milne and Milne 1992). The spotted cucumber beetle is sometimes referred to 

as the southem com rootworm (Borror et al. 1992). 

Distribution: This insect is found throughout North America east of the 

Rockies. Similar genera occur west of the Rockies (Milne and Milne 1992). 

Habitat: The spotted cucumber beetle is common in meadows, grasslands and 

wastelands of the Southwest. This beetle frequents habitats where plants of the gourd 

family grow (Borror and White 1970). 
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Remarks: This insect was observed on a blooming snake broomweed 

{Gutierrezia sarothrae) in the Shmb Desert-Sotol grassland ecotone. Other sightings 

have been made in the Shmb Desert Formation and in the Moist Chisos Woodland 

Formation (Van Pelt 1995). 
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Family Coccinellidae 

Lady Beeties 

This is a well-known group of beetles commonly known as lady bugs. The 

bodies of lady beetles are broadly oval to almost round and convex with the ventral 

(down) side flat. They are often brightly colored and spotted. They can resemble leaf 

beetles (Chrysomelidae) but have 4 tarsal segments while leaf beetles have 5 tarsal 

segments (White 1983). The head is often concealed by the pronotum from above, and 

the antennae are shorter than most other beetles. Larvae are elongate, flattened and 

covered with spines. Most adults and larvae of this family are predaceous and consume 

large quantities of aphids and scale insects (Borror et al. 1992). Coccinellidae are 

found on plants where aphids occur and over-winter under leaves or in debris. The 

lady beetle's bright color serves as a waming to potential predators, and some exude a 

liquid from the joints of their legs (Swan and Papp 1972, Wauldbauer 1999). 
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Figure 25. Twice-Stabbed Lady Beetle. 

Chilocorus sp. 

Twice Stabbed Lady Beetle 

Description: Body, 4 mm. The twice stabbed lady beetie has a black, shiny 

body that is nearly round (Figure 25). Their anteimae are small and club-like. Two 

reddish spots are located on the elytra in front of the middle of their body whereas the 

abdomen is red. Larvae are spiny and black with one yellow band (Swan and Papp 

1972). 

Distribution: The twice stabbed ladybird beetle is found throughout most of 

North America. It is especially common in the westem states such as New Mexico, 

Arizona, Nevada, Oregon and Washington (Essig 1934). 

Habitat: This beetle is commonly found feeding on scale insects that live on 

cacti and various frees and shrubs. 

Remarks: The twice-stabbed lady beetle was observed in the Shmb Desert 

Formation at Panther Junction on a Huisache {Acacia smalii). This was not listed in 

Van Pelt's inventory and may represent a new genus for the park. 
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Family Buprestidae 

Metallic Wood Boring Beeties 

About 700 species of metallic wood boring beetles are found in the United 

States and are mostiy known for their metallic or bronzed surface colors of blue, green, 

copper or black ~ especially on the ventral side. They have elongate, cylindrical to oval 

hard bodies. The eyes are large and oval and the head is bent downward. Antermae are 

usually short and thread-like or serrate (Borror and White 1970). These beetles are 

usually alert and fast on the wing. Adults feed on pollen, foliage and tender bark. 

Larvae bore under bark and sometimes into the wood itself (Essig 1934). This group is 

sometimes referred to as the "flat-head borers" because the thoracic segments of the 

larvae are flat and broad (Borror et al. 1992). Metallic wood boring beeties are one of 

the top-rankers among wood destroying insects (White 1983). 
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Figure 26. Metallic Wood Boring Beetle. 

Crysobothris sp. 

Metallic Wood Boring Beetle 

Description: Body, 31 mm. The metallic wood boring beetle is a medium-

sized beetle and has a metallic blue body and legs (Figure 26). It is mottled with yellow 

spots over its body (sometimes overlapping) and has slightly punctated depressions that 

form striations down the elytra and punctated depressions on the pronotum. Their 

antennae are threadlike. 

Distribution: The metallic wood boring beetle is found in forests throughout 

North America north of Mexico where they attack trees such as pine {Pinus sp.), honey 

mesquite {Prosopis glandulosa), mountain mahogany {Cercocarpus montanus), and 

other broad-leaved trees (Essig 1934). 
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Habitat: Adult metallic wood boring beetles are found on host plants under 

bark, whereas the larvae can be found both under the bark as well as in the heartwood 

(Amett and Jacques 1981). 

Remarks: This genus is only one of the many Buprestidae occurring in BBNP 

and was observed twice: once at Panther Junction under a mesquite tree and on an 

unidentified shmb along the Window Trail. Other locations where this insect has been 

sighted include Tomillo Flat, Lost Mine Trail, Castolon, Rio Grande Village and Pine 

Canyon Trailhead (Van Pelt 1995). 
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Family Lycidae 

Net-Winged Beeties 

Net winged beetles are elongate, soft-winged insects easily recognized by the 

distinctive, lengthwise network of ridges on the wings, which are usually wider at the 

rear (Borror et al. 1992). Elytra are commonly orange, black, red or yellow. Antennae 

are long, flat and usually saw-toothed or threadlike (White 1983). The bulging eyes and 

head are concealed by a large pronotum, and a snout is sometimes present. Adults 

frequent flowers and plants to feed on plant juices and sometimes eat other insects. 

Immature Net-Winged Beetles are predaceous and are usually found under bark seeking 

out other insects to eat (Milne and Milne 1992). 
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Figure 27. Net-Winged Beetle. 

Lycus sp. 

Net-Winged Beetle 

Description: Body, 8-10mm (White 1983). The net-winged beeties is 

prominent insects with bright orange and black wings (Figure 27). They have a snout 

or beak and thick, black antennae. The femora are orange and the tibiae and tarsi are 

brownish-black. 

Distribution: Net-winged beetles are found across the southwestern United 

States (White 1983). 

Habitat: The adults are often found on plants and trees. Larvae live beneath 

bark (White 1983). 

Remarks: I observed several specimens on a blooming snake broomweed 

{Gutierrezia sarothrae) and have been observed numerous times in the Chisos 

Woodland Formation (Van Pelt 1995). 
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Family Curculionidae 

Snout Beetles 

Curculionidae is the largest insect family in North America. According to Swan 

(1972), there are 40,000 woridwide and at least 2,600 on this continent in many 

different habitats. Nearly all snout beetles are plant feeders and many can be serious 

agricultural pests. These insects are excellent at remaining camouflaged against the 

ground and can be very hard to see. They have elongated heads, well developed, 

downward curved snouts and usually clubbed antermae that are elbowed. Snout 

Beetles' mouthparts are long and slender, located at the end of the snout. The body is 

often oval, elongated or cylindrical and sometimes covered in a coat of scales. The legs 

can be either long or short. These insects may have either developed or undeveloped 

wings. Most mature and immature snout beetles are host-specific and will live inside 

the particular plant they prefer (Borror et al. 1992). 
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Figure 28. Silver Twig Weevil. 

Ophryastes sp. 

Silver Twig Weevil 

Description: Body, 9.5-15.5 mm (Alden et al. 1999). The silver twig weevil is 

silver with gray blotches (Figure 28). The thorax has dark bands that extend from the 

base of the head to the base of the thorax. The wings are convex over the elongated 

body. They have large eyes and a small snout. According to Alden, the antennae are 

clublike, but on this specimen they were not apparent. The silver legs are shaped for 

clinging onto stems. 

Distribution: The silver twig weevil is found across westem North America 

(Alden etal. 1999). 

Habitat: Although weevils can be found in almost every habitat type, the silver 

twig weevil is usually found in desert environments and low-elevation woodlands 

where creosotebush {Larrea tridentata) thrives (Alden et al. 1999). They are 
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commonly found on deadwood and shmbs. The larvae feed on the inside of seeds, 

stems and roots (Alden et al. 1999). 

Remarks: This weevil was observed on a creosotebush in the Shmb Desert 

Formation. Ophryastes sp. has been seen in other habitat types in the park also, 

including the River Floodplain-Arroyo, Woodland and Moist Chisos Woodland 

formations (Van Pelt 1995). 
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ORDER DIPTERA—FLIES 

Diptera is a large order containing 86,000 identified species woridwide and 

16,000 in North America (Milne and Milne 1992). Abundant and widespread, they live 

in many different habitats, especially near water. The larvae (many families of which 

are called maggots) usually live in aquatic habitats and eat plant tissue (although many 

feed on decaying plant or animal matter). The highly mobile adults feed on plant and 

animal juices such as nectar, sap or blood. This order is a carrier of many diseases such 

as Malaria and Yellow Fever and carry bacteria that cause disease such as typhoid and 

dysentery. They are also significant as pollinators and as controllers of insect pests 

(Borror etal. 1992). 

Flies commonly have one pair of normal wings and a second pair (reduced to 

knobs) used to stabilize their small, soft body during flight. Mouthparts are used for 

piercing, sucking, and lapping. Their antennae range from short with a few segments to 

long and threadlike to feathery. Diptera go through complete metamorphosis 

(holometabolous) (Milne and Milne 1992). 
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Family Tabanidae 

Horseflies and Deerflies 

More than 100 species of this common family have been identified in Texas. 

They have colorful eyes protmding out of wide heads and their medium to large, stout 

bodies usually have metallic or shiny markings. Deerflies are dark colored with yellow 

markings and their wings are clear or banded with black or brown markings. 

Horseflies' color depends on the species ~ many have colored markings on the wings 

and abdomen (Milne and Milne 1992, Drees and Jackman 1998). 

Tabanidae are known as pests due to their painfial bite and ability to transmit 

disease to animals. The females of this family drink blood and males drink nectar. The 

larvae are predaceous and cannibalistic although some deerfly larvae feed on plants. 

Adults are found near water and the young around shallow water or damp earth. They 

are strong but silent fliers (Drees and Jackman 1998). 

79 



Figure 29. Deer Fly 

Chrysops sp. 

Deer Fly 

Description: Body, 9-15 mm (Milne and Milne 1992). The deer fly has a hairy 

dark brown body and its wings are clear with brown markings (Figure 29). The eyes 

are green to gold in color and pattemed and they have thin cylindrical antennae (Milne 

and Milne 1992). 

Distribution: Chrysops sp. occur throughout North America (Milne and Milne 

1992). 

Habitat: Deer flies can be found in deciduous and mixed forests, meadows, and 

places near water. The females suck blood from animals and the male drinks plant 

juices. The larvae are found in wet soil along bodies of water and feed on small aquatic 

insects (Milne and Milne 1992). 
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Remarks: The deer fly circles over its victim before settling then immediately 

bites (Milne and Milne 1992). This deer fly was found at Dugout Wells in the Shmb 

Desert Formation. Because this fly is not listed in Van Pelt's inventory, it may 

represent a new genus for BBNP. 
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Figure 30. Horse Fly 

Tabanus sp. 

Horse Fly 

Description: Body, 20-28 mm (Milne and Milne 1992). The horse fly has a 

large, broad brown hairy body with a cream band outlining the thorax down to the 

wings on the dorsal side (Figure 30). The head is dominated by huge metallic brown 

eyes. The wings are an opaque brown. 

Distribution: This fly occurs throughout most of the eastem half of North 

America (Milne and Milne 1992). 

Habitat: Tabanus sp. is most frequently found near water and in open 

grasslands and meadows. 

Remarks: This fly lands on its victim, slices through the skin with its bladelike 

mouthparts and sucks out the blood. Some species emit an anticoagulant. They have 

been known to transmit tularemia and anthrax, mostly to livestock, but also to humans 

(Milne and Milne 1992, Amett and Jacques 1981). This fly was seen at Dugout Wells 
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in the Shmb Desert Formation. Tabanidae was not listed in Van Pelt's inventory and 

may represent a new genus. 
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Family Asilidae 

Robber Flies 

This is a common family with neariy 1,000 North American species. They are 

predaceous, fast flying insects that have short spiny legs on a medium to large sized 

body, grey to black in color. Some have large abdomens and resemble bees and others 

have tapered abdomens. Their heads are bristled and adults have a depression between 

the eyes. Adults prey on other insects (such as bees, grasshoppers, and other flies) 

using their sucking mouthparts to drain the body fluids. Most capture their prey while 

in flight although some attack resting insects. Larger individuals can inflict a painful 

bite. Larvae prey on the larvae of other insects. They inhabit a wide variety of habitats 

(Milne and Milne 1992, Bon-er et al. 1992). 
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Figure 31. Robber Fly 

Asilidae 

Robber Fly 

Description: Body, 5-30 mm (Milne and Milne 1998). Robber flies are brown 

and greyish with light colored markings on the abdomen (Figure 31). Spines cover the 

body and legs and beard-like hairs cover the face. The eyes are dark, the wings clear 

and the legs are dark brown. 

Distribution: Robber flies can be found throughout the United States (Milne 

and Milne 1992). 

Habitat: The adults prey on other flying insects and the larvae feed on insects in 

the soil (Milne and Milne 1992). 

Remarks: This robber fly was seen in the Shmb Desert Formation and others 

have been sighted in many of the other vegetative formations in BBNP (Van Pelt 1995). 
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Family Bombyliidae 

Bee Flies 

This is a large group with 800 North American species whose members are 

widely distributed but are most common in the arid Southwest. These fast flying 

insects are frequenfly found on flowers or hovering over or resting on the ground in 

open surmy areas, often near waterholes in arid regions. Most have densely haired stout 

bodies of medium to large size and banded or spotted wings. They have a long and 

slender proboscis that they use to feed on nectar. The larvae feed on different types of 

larvae of beetles, wasps and bees and other insects that burrow (Borror et al. 1992). 

86 



Figure 32. Bee Fly. 

Bombyliidae 

Bee Fly 

Description: Body, 7-12 mm (Milne and Milne 1992). The bee fly has a bee

like fuzzy tan and brown body, clear wings, and a long proboscis (Figure 32). The dark 

round eyes are small compared to other flies. 

Distribution: Bombyliidae occur throughout the United States (Amett and 

Jacques 1981). 

Habitat: Bee flies can be found in meadows and open fields, especially areas 

with sandy soils. Adults drink nectar and larvae are usually parasitic to other insects 

(Milne and Milne 1992). 

Remarks: The bee fly is capable of hovering motionless while waiting for its 

prey but can dart quickly in pursuit. This bee fly was seen at Dugout Wells in the 

Shmb Desert Formation. Many species of this family have been observed throughout 

BBNP in all habitat types (Van Pelt 1995). 
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ORDER LEPIDOPTERA-BUTTERFLIES AND MOTHS 

Lepidoptera is a very large order containing 125,000 known species across the 

globe. There are about 12,000 species in North America (Milne and Milne 1992) and 

200 species in West Texas (Wauer 2002). They are known for their brilliant colors and 

gracefial flight. Lepidoptera are holometabolous (they undergo complete 

metamorphosis, see Appendix C). The caterpillars or larvae are phytophagous and 

many are considered to be garden or agricultural pests. The adults have a long 

proboscis used for sucking sap or nectar. 

Some Lepidoptera are important pollinators and silk producers (Borror et al. 

1992), while many of the larvae are considered serious pests (like the tomato 

homworm). Most Lepidoptera produce one generation a year and overwinter in the 

larval or pupal stage. 

Although similar, butterflies, moths and skippers can be distinguished by their 

body size and type of antennae. Butterflies are most active during the day, usually have 

clubbed antennae and slender bodies. Moths are generally active at night, have stout 

bodies and have thin to feather-like antennae that are not clubbed. Skippers are like a 

cross between a butterfly and a moth. They are active during the day, have stout bodies 

and antennae that are either hooked at the end or clubbed. 
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Family Hesperiidae 

Skipper 

The skipper resembles both butterfly and moth. It has a stout body, large head 

and short wings. They have hooked or clubbed antermae that are set further apart 

compared to other butterfly antennae and their front and hind wings are held upright 

rather than flat. Skippers usually have a fast and erratic flight pattern (Milne and Milne 

1992). The larva feed on leaves and live in a rolled up leaf or leaves that are sttack 

together (Borror and White 1970). 
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Figure 33. Duskywing. 

Erynnis sp. 

Duskywing 

Description: Wingspan, 30-45 mm (Neck 1996). The duskywing skipper 

includes many species closely resembling each other (Figure 33). This duskywing is 

mottled brown with tan and dark brown patches on the forewings whereas the hind 

wings are less mottled and have a whitish fiinge the edges. The antennae are hooked 

and the abdomen is dark gray. 

Distribution: Duskywings can be found throughout the westem United States 

(Neck 1996). 

Habitat: Erynnis sp. is found near oak and pine woodlands or where legumes 

grow (Neck 1996). 

Remarks: This duskywing was found beside a puddle of water on the Windows 

Trail. Erynnis sp. has also been seen in oases in the Shmb Desert Formation and in the 

Woodland Formation (Van Pelt 1995). 
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Pyrgus sp. 

Common Checkered Skipper 

Description: Wingspan, 13-32 mm (Neck 1996). The common checkered 

skipper is brown with white specks on its wings, white fringe on its wing edges, and 

tiny blue hairs on the abdomen. They are small and active, continuously flying from 

plant to plant. 

Distribution: Pyrgus sp. occur throughout the southwest and down into South 

America (Neck 1996). 

Habitats: The checkered skipper feeds on plants of the mallow family, which 

grow in open disturbed areas, lowlands, and highlands (Glassberg 2001). 

Remarks: This skipper was noticed at Dugout Wells. Checkered skippers have 

also been seen in the River-Floodplain Arroyo Formation and the Woodland Formation 

(Van Pelt 1995). Note: I did not get a photo of this butterfly. 
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Family Papilionidae 

Swallowtails 

There are at least 534 species of swallowtails in the world, 18 of which are in 

Texas and represent the larges butterflies in the state (Neck 1996, Glassberg 2001). 

Swallowtails in Texas are generally black with markings of red, green, blue, or other 

colors (Neck 1996). The underside of the wings typically looks different than the 

topside and at the end of each hind wing there is usually a tail. Swallowtails fly slow 

and graceful high above the ground. Unlike other butterflies, they hover above flowers 

they visit (Neck 1996). Adults have fiilly developed legs used for walking. They feed 

on citms, pipevine, and plants of the carrot family (Glassberg 1996) and frequent 

puddles of water. 
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Figure 34. Pipevine Swallowtail. Photo by Drees 

Battus sp. 

Pipevine Swallowtail 

Description: Wingspan, 75-100 mm (Neck 1996). The pipevine swallowtail is 

black with iridescent blue on the hind wings and yellow markings along the margins 

(Figure 34). On the underside, there is an orange line of spots against iridescent blue. 

The sides of the body have white dots. 

Distribution: Battus sp. is common across the southwestem United States 

(Glassberg 2001). 

Habitat: Pipevine swallowtails prefers woodland edges and open scmb and near 

riparian habitats. They eat pipevines (Glassberg 2001). 

Remarks: Two pipevine swallowtails were observed flying along the Windows 

Trail and another was seen at Dugout Wells. Other sightings have been made in the 

Shmb Desert Formation and at desert springs (Van Pelt 1995). 
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Figure 35. Two Tailed Swallowtail. 

Pterousrus sp. 

Two Tailed Swallowtail 

Photo by Westover 

Description: Wingspan, 102-104 mm (Neck 1996). The two-tailed swallowtail 

is a large, yellow butterfly with black lines in the middle of the wing and a thick black 

line dotted with yellow along the margin of the wings (Figure 35). There are blue dots 

on the lower half of the wing just above the two "tails," one of which is shorter than the 

other. The underside is pale yellow with blue markings near the back margin and 

orange markings inside small crescent shaped outlines. 

Distribution: Pterousrus sp. occurs in westem North America down through 

Mexico (Neck 1996). 

Habitats: These butterflies prefer moist canyons and wooded areas but can 

tolerate drier habitats (Glassberg 2001). They frequent plants of Rutaceae and 

sometimes Oleaceae (Neck 1996). 

94 



Remarks: Several two-tailed swallowtails were seen flying high amongst the 

trees along the Window Trail in the early aftemoon of spring 2001. Others have been 

spotted in the Moist Chisos Formation and the Woodland formation (Van Pelt 1995). 
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Family Pieridae 

Whites, Sulphurs, and Orange-tips 

Pieridae are small to medium sized butterflies, usually white or yellow with 

black markings and with well developed legs. Living in many different habitats, from 

mountaintops to plains, they are common and sometimes considered to be destmctive. 

Pontia sp. 

Checkered White 

Description: Wingspan, 45 mm. The checkered white is a common white 

butterfly with soft black markings. The underside of the wings is pale yellow. 

Distribution: Pontia sp. is found throughout North America (Neck 1996). 

Habitat: The checkered white is often found on plants of the mustard family 

(Wauer 2002). 

Remarks: The checkered white butterfly flies in a quick and irregular pattem 

low to the ground (Glassberg 2001). Pontia sp. was spotted at Dugout Wells in the 

Shmb Desert Formation. Other sightings have been made in the Sotol Woodland and 

Moist Chisos Formations (Van Pelt 1995). No photo taken. 

Pieris sp. 

Cabbage White 

Description: Wingspan, 31-51 mm (Neck 1996). Cabbage white butterflies are 

a creamy white color. The front wings have black spots near their middle and black 

tips. 
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Distribution: The cabbage white is common in the westem states, but 

uncommon in the Rio Grande Valley (Neck 1996). 

Habitats: Pieris sp. is a resident of a variety of habitats including gardens, 

roadsides, and open areas. They frequent Cruciferae and Tropaeolaceae (Glassberg 

2001). 

Remarks: The cabbage white is the only introduced butterfly in Texas (Neck 

1996). Many pieris sp. were observed during this study. All were observed in an oasis 

in the Shmb Desert Formation. There is no photo of this butterfly. 
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Figure 36. Sulfur. 

Colias sp. 

Sulftir 

Description: Wingspan, 44-64 mm (Neck 1996). The sulfiir is yellow orange 

with a black band around the margins of the wings and a black dot on each forewing 

(Figure 36). The undersides are yellow with four small dots on each wing. 

Distribution: Colias sp. are widely distributed throughout North America (Neck 

1996). 

Habitats: Sulfurs feed on plants in the legume family and can be found near 

plants in deserts, open areas, prairies and near crops (Glassberg 2001). 

Remarks: Colias sp. was observed at Dugout Wells during the mid-aftemoon 

hours. Other observations have been made in the Sotol Grassland, Shmb Desert, and 

River-Floodplain Arroyo Formations (Van Pelt 1995). 

98 



Family Lycaenidae 

Butterflies of the lycaenidae family are commonly known as gossamer-winged 

butterflies (Glassberg 2001). Butterflies from this family can be found all over the 

worid with about 160 species in North America and 65 in Texas (Glassberg 2001, 

Borror et. al 1992, Neck 1996). 

Lycaenidae are fragile, small to medium sized butterflies and have lightly 

colored wings, often in orange, blue, or red and dark antennae ringed in white (Wauer 

2002, Neck 1996, Borror et al. 1992). The wingspan is usually between 11-47 mm 

(Milne and Milne 1992). Adults feed on flower nectar and will spread their wings at 

rest (Wauer 2002). Lycaenidae fly in twitchy movements close to the ground (Wauer 

2002, Neck 1996). The caterpillars have flat bodies and look similar to slugs (Borror et 

al. 1992). Some lycaenidae caterpillars live in ant nests and emit a honeydew substance 

that attracts ants. The ants, in tum, harvest the honeydew and protect the caterpillars 

from predators (Glassberg 2001, Borror et al. 1992). 
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Figure 37. Gray Hairstreak 

Strymon sp. 

Gray Hairstreak 

Description: Wingspan, 25-32 mm (Neck 1996). The gray hairstreak is a small 

bluish gray butterfly (Figure 37). It has an orange spot at the lower edge of each hind 

wing, which are outlined in white fiinge. There are also smudgy black and white spots 

near its "tails." The underside of the wings is gray with irregular lines of black and 

white and two orange spots. 

Distribution: The gray hairstreak is distributed throughout the United States 

(Glassberg 2001). 

Habitat: Strymon sp. is common on hillsides where flowering plants are found. 

The larvae feed on many different kinds of plants (Wauer 2002). 

Remarks: This butterfly, along with other hairstreaks, was found visiting a 

blooming evergreen sumac. These hairstreaks also have been recorded in the 

Woodland, Sotol-Grassland, and Shmb Desert Formations (Van Pelt 1995). 
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Figure 38. Reakirt's Blue 

Hemiargus sp. 

Reakirt's Blue 

Description: Wingspan, 22 mm. The Reakirt's blue is a small blue butterfly 

with white fringe along the edges of its wings (Figure 38). Small black spots are 

located on the lower edge of the hind wings. The underside is gray with black dots. 

Distribution: Hemiargus sp. occur throughout the southwest northward to 

Canada (Glassberg 1996). 

Habitats: Reakirt's blue occur in a wide variety of open areas and woodlands 

and feed on many species of legumes. 

Remarks: These tiny butterflies also are referred to as the solitary blue because 

they are usually by themselves. This insect was seen while it was visiting a compositae 

at Panther Junction in the fall of 2001. 
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Family Riodinidae 

Metalmarks 

There are 1500 species of metalmarks worldwide and 16 in Texas (Neck 1996). 

Riodinidae are closely related to gossamer wing butterflies. They are small to medium 

sized brownish butterflies with metallic scales on the wings (Wauer 2002). They fly 

quickly and erratically and hold their wings open while feeding, basking, or resting 

(Neck 1996). The antennae, located in the comers of their eyes, are long and thin 

(Milne and Milne 1998). The females have six regular walking legs but the males two 

front legs are shortened (Borror et al. 1992). 
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Figure 39. Fatal Metalmark 

Calephelis sp. 

Fatal Metalmark 

Description: Wingspan, 19-25 mm (Neck 1996). The fatal metalmark are 

mostly dark brown with different shades of brown radiating out from the inner wings. 

A thin metallic band along with a mst colored band with light fiinge mark the margins 

of the wings (Figure 39). The undersides are orange and the front wings of the male are 

pointed (Neck 1996). 

Distribution: Calephelis sp. can be found from Mexico northward through the 

southwestem United States (Neck 1996). 

Habitats: These butterflies are found in arid regions with scmb and chaparral. The 

larvae feed on clematis and can be seen in the spring. The adults occur year round. 

Remarks: This fatal metalmark was photographed as it was feeding on a yellow 

compositae at Panther Junction. 
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Family Libytheidae 

Snout Butterflies 

Only three species of snout butterflies have been found in North America and all 

may be found in Texas (Neck 1996). They are small butterflies with mostly brown 

wings with orange and white marks (Milne and Milne 1998). They are called snout 

butterflies because their mouthparts extend outward like a snout. The females have six 

walking legs, the males only four. When at rest the wings remain closed making the 

butterfly resemble a leaf (Neck 1996). The caterpillars feed on leaves of hackberry 

trees whereas adults feed on fermenting firiit and flower nectar (Drees and Jackman 

1998). 
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Figure 40. Snout Butterfly. 

Libyrheana sp. 

Snout Butterfly 

Description: Wingspan, 45 mm. This snout butterfly is dark brown with orange 

bands and white spots (Figure 40). The bottom of the forewing is camouflaged gray 

and brown to make them resemble a leaf Their mouthparts are prominent and snout

like. 

Distribution: Libyrheana sp. occurs throughout the eastem and southwestem 

United States (Milne and Milne 1992). 

Habitat: These butterflies occur in wooded areas, especially hackberry tree 

groves, and are attracted to flowers and fi-uiting trees. Males are nearly always found 

near hackberry trees (Drees and Jackman 1998). 

Remarks: This butterfly was found on a skeleton-leaf goldeneye along the 

Chisos Basin road in the Sotol Grassland Formation. It has also been observed at Rio 

Grande Village, the Chisos Mountains, and Panther Junction (Van Pelt 1995). 
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Family Nymphalidae 

Bmsh-Footed Butterflies 

This family is large and includes many of the common butterflies. There are 

approximately 140 known species of bmsh-footed butterflies in North America and 73 

in Texas (Borror et al. 1992, Drees and Jackmanl998). They use their middle and hind 

legs for walking but not their short, clawless, hairy forelegs (Wauer 2002). Their wings 

are spread when basking and folded when resting. 
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Figure 41. Painted Lady. 

Vanessa sp. 

Painted Lady 

Description: Wingspan, 51-64 mm (Neck 1996). The painted lady is 

predominantly orange with black markings and white dots and has white crescent-

shaped marks along the edges of the wings (Figure 41). The orange is darker on the 

hindwings and there is a dark orange-pink spot on the front of the forewings. The 

underside of the wings is predominantly grey with eyespots along the margins. The 

thorax and abdomen are dark brown. 

Distribution: Painted ladies occur worldwide (Milne and Milne 1992). 

Habitat: This butterfly is commonly seen visiting meadows and other open 

areas (Milne and Milne 1992). 

Remarks: Vanessa sp. was observed in the Woodland Formation along the 

Window Trail in Spring 2002. This species has also been found in the Sotol Grassland 
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Formation (Van Pelt 1995). Painted ladies migrate out of northem Mexico in March 

and April and spread across the Westem United States. They are one of the most 

widespread of butterflies (Milne and Milne 1992). 
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Figure 42. Red Admiral. 

Vanessa sp. 

Red Admiral 

Description: Wingspan, 45-51 mm (Neck 1996). The red admiral is a brownish 

black butterfly with a prominent red orange band on the upper side of its wings (Figure 

42). There are white dots on the tips of the forewings and small crescent shaped white 

markings along the margins of the wings. The underside of its wings is brown with 

markings of blue, red and white. 

Distribution: The red admiral occurs throughout North America (Amett 1981). 

Habitat: This butterfly feeds upon nettles and false nettle species (Wauer 2002). 

Remarks: This red admiral was sighted along the Window Trail in the fall of 

2002. Red admirals also have been seen in other locations in the Woodland Formation, 

River Arroyo Formation and near watering holes in the Shmb Desert Formation (Van 

Peh 1985). 

109 



Figure 43. California Sister, 

Adelpha sp. 

Califomia Sister 

Description: Wingspan, 70-82 mm (Neck 1996). The Califomia sister is a 

black butterfly with tints of blue (Figure 43). The tips of the forewings are yellow 

orange. There is a distinctive white line from the forewings to the posterior of the 

body. 

Distribution: Adelpha sp. is found throughout the southwestem United States 

(Milne and Milne 1992). 

Habitat: These butterflies are commonly found where oak trees grow, since this 

is the plant that the larvae feed upon. 

Remarks: The Califomia sister, with its distinct color and markings, is 

the only butterfly of its kind in Texas (Wauer 2002). This butterfly was found basking 

near water puddles along the Window Trail. Other sightings have been made at several 

locations around the Chisos Mountains (Van Pelt 1995). 
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ORDER HYMENOPTERA-BEES, WASPS AND ANTS 

Hymenoptera is probably the most economically beneficial insect order as many 

species feed on insect pests and are important pollinators, although some species are 

parasitic (Borror et al. 1992). Over 108,000 species are known woridwide and over 

17,000 species occur in the North America (Milne and Milne 1992). 

Generally, adult hymenoptera have two pairs of membranous wings and smaller 

hindwings. Most hymenoptera are constricted between the thorax and the abdomen and 

have long antennae. The females have well developed sex organs, which are sometimes 

modified into a stinger. Adults and larvae have chewing mouthparts, although bees and 

some wasps have mouthparts adapted for drinking liquids. Hymenoptera are 

holometabolous and many lay eggs in a nest. The sex of these insects is dependant 

upon fertilization: fertilized eggs become females and unfertilized eggs become males 

(Borror etal. 1992). 
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Family MutiUidae 

Velvet Ants 

Velvet ants belong to a large group, including about 435 North American 

species, most of which occur in the arid Southwest. Actually wasps, these insects are 

called velvet ants because the females appear ant-like in that they are wingless and 

densely covered with tiny hairs. Their body is usually pattemed with red, orange or 

yellow. They differ from tme ants because the abdomen and thorax are only slightly 

constricted and their antermae are straight. The adults feed on nectar and water. Most 

of the larvae are parasitic, feeding on pupae of other insects. Females of this family can 

give a serious sting if disturbed (Borror and Borror 1992, Milne and Milne 1992). 
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Figure 44. Velvet Ant 

MutiUidae 

Velvet Ant 

Description: Body, 6-25 mm (Milne and Milne 1992). This velvet ant has a 

black head and thorax and a prominent orange abdomen (Figure 44). Tiny hairs cover 

the body and legs. The tips of the long antermae are white. 

Distribution: Velvet Ants can be found from the east coast westward across 

Texas (Milne and Milne 1992). 

Habitats: MutiUidae are commonly seen on flowers or on the ground in arid or 

semiarid lands. Adults drink nectar and the larvae eat other insect larvae (Milne and 

Milne 1998). 

Remarks: This velvet ant was spotted in fall of 2001 along the Lost Mine Trail 

in the Woodland Formation. Members of this family also have been observed in the 

Shmb Desert and River Arroyo Formations (Van Pelt 1995). 

113 



Family Vespidae 

Paper Wasp, Yellow Jackets, or Homets 

This is a large, well-known insect group that includes 325 North American 

species. Vespidae are medium sized to large wasps, usually black with yellow or 

whitish markings, and have distinctively notched eyes. When resting they fold their 

wings over their abdomen giving the wings a pleated appearance. Some species are 

solitary and build mud houses or dig underground tunnels but many others live in 

colonies and build paper combs. All of these wasps can deliver a painful sting (Borror 

et al. 1992, Milne and Milne 1992). 
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Figure 45. Paper Wasp. 

Polistes sp. 

Paper Wasp 

Description: Body, 13-25 mm (Milne and Milne 1992). The paper wasp has a 

black body and a yellow-orange abdomen (Figure 45). The legs and antennae are 

yellow-orange with black and the wings are amber. It has large black eyes and a 

yellow-orange face. 

Distribution: Polistes sp. can be found throughout North America (Milne and 

Milne 1992). 

Habitat: Paper wasps are usually found on flowers in meadows, fields, and 

along the edges of woods. These wasps live in round nests built from wood fiber that 

point downward and are suspended by a single filament. Adults drink plant nectar and 

juices. Larvae feed on insects pre-chewed by the adults (Drees and Jackman 1998, 

Milne and Milne 1992). 
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Remarks: These wasps were abundant in fall 2001 along the Window Trail, 

especially near standing water, and at Dugout Wells in summer 2002. They also have 

been observed in the River Floodplain and Shmb Desert Formations (Van Pelt 1995). 
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CHAPTER V 

CONCLUSIONS 

This study was conducted for one year from September 2001 to September 

2002. During this time the weather conditions were mostiy warm and dry as is typical 

for BBNP. I visited the park six times in all seasons from three to four days at a time 

and recorded a total of forty-eight insects. In the fall months during the end of the 

monsoon season, insects were more abundant throughout the park than at other times 

during the year. In January, corresponding with low temperatures, dry conditions and a 

lack of flowering plants, few insects were out with the exception of ants and some flies. 

April proved productive both because many insects were out and because they were 

newly hatched and in good physical condition, allowing for easy identification. Insects 

were encountered primarily in the Woodland Formation and much less so in lower 

elevation habitats this early in the year. During July, portions of the park received 

abundant rainfall while other parts of the park received none, creating a mosaic of 

humidity conditions. Areas receiving rain also had an abundance of insects following 

precipitation. 

The abundance and types of insects found were primarily affected by season and 

weather conditions. I saw a greater variety of insects in the fall and much less in the 

winter and early summer. Additionally, there were more ground insects in the fall and 

more large flying insects (especially butterflies) in the spring (Table 1.). 
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Table 1. List of All Described Insects 

Order 

Odonata 

Phasmida 

Phasmida 

Orthoptera 

Mantodea 

Hemiptera 

Coleoptera 

Diptera 

Lepidoptera 

Family 

Aschnidae 

Libellulidae 

Libellulidae 

Libellulidae 

Coenagrionidae 

Coenagrionidae 

Heteronemiidae 

Heteronemiidae 

Acrididae 

Acrididae 

Acrididae 

Acrididae 

Mantidae 

Reduviidae 

Phymatidae 

Coreidae 

Coreidae 

Coreidae 

Coreidae 

Cydnidae 

Cerambycidae 

Cerambycidae 

Chrysomelidae 

Coccinellidae 

Buprestidae 

Buprestidae 

Lycidae 

CurcuHonidae 

Tabanidae 

Tabanidae 

Asilidae 

Bombyliidae 

Hesperiidae 

Hesperiidae 

Hesperiidae 

Papilionidae 

Papilionidae 

Papilionidae 

Pieridae 

Pieridae 

Pieridae 

Genus 

Anax 

Libellula 

Sympetrum 

Tramea 

Argia 

Enallagma 

Diapheramera 

Diapheramera 

Bootettix 

Bootettix 

Trimerotropis 

Arphia 

Stagmomantis 

Apiomerus 

Phymata 

Leptoglossus 

Acanthocephela 

Acanthocephela 

Anasa 

Pangaeus 

Moneilema 

Moneilema 

Diabrotica 

Chilocus 

Crysobothris 

Crysobothris 

Lycus 

Ophryastes 

Chrysops 

Tabanus 

Erynnis 

Erynnis 

Pyrgus 

Battus 

Battus 

Pterousrus 

Pontia 

Pieris 

Colias 

Location 

RGV 

WT 

RGV 

RGV 

RGV 

RP 

WT 

WT 

RP 

RP 

RGV 

WT 

WT 

PJ 

RP 

RP 

LMT 

DW 

LMT 

RP 

LMT 

PJ 

RP 

PJ 

PJ 

WT 

RP 

RP 

DW 

DW 

RP 

DW 

WT 

RGV 

DW 

WT 

DW 

WT 

DW 

DW 

DW 

Habitat 

RF 

W 

RF 

RF 

RF 

SD 

W 

W 

SD 

SD 

RF 

W 

w 
SD 

SD 

W 

w 
s 
w 
SD 

w 
SD 

SD 

SD 

SD 

W 

SD 

SD 

SD 

SD 

SD 

SD 

W 

RF 

SD 

W 

SD 

W 

SD 

SD 

SD 

Season 

Spring 

Spring 

Spring 

Fall 

Fall 

Fall 

Fall 

Summer 

Fall 

Fall 

Fall 

Fall 

Fall 

Fall 

Fall 

Fall 

Fall 

Summer 

Fall 

Fall 

Fall 

Summer 

Fall 

Fall 

Fall 

Fall 

Fall 

Fall 

Spring 

Spring 

Fall 

Spring 

Fall 

Spring 

Spring 

Spring 

Spring 

Spring 

Spring 

Spring 

Spring 

Year 

2002 

2002 

2002 

2001 

2001 

2001 

2001 

2002 

2001 

2002 

2001 

2001 

2001 

2001 

2001 

2001 

2001 

2002 

2001 

2001 

2001 

2002 

2001 

2001 

2001 

2001 

2001 

2001 

2002 

2002 

2001 

2002 

2001 

2002 

2002 

2002 

2002 

2002 

2002 

2002 

2002 

Associated Plants 

Grape leaf 

Prickly pear 

Creosotebush 

Creosotebush 

Huisache 

Snake broomweed 

Evergreen sumac 

Agave 

Willow 

Cholla 

Snake broomweed 

Huisache 

Mesquite 

Snake broomweed 

Creosotebush 

Grass 

Mesquite 

Mesquite 
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Table 1. cont. 

Order 

Hymenoptera 

Family 

Lycaenidae 

Lycaenidae 

Lycaenidae 

Riodinidae 

Libytheidae 

Libytheidae 

Nymphalidae 

Nymphalidae 

Nymphalidae 

Nymphalidae 

MutiUidae 

Vespidae 

Vespidae 

Vespidae 

Genus 

Strymon 

Strymon 

Hemiargus 

Calephelis 

Libyrheana 

Libyrheana 

Vanessa 

Vanessa 

Vanessa 

Adelpha 

Polistes 

Polistes 

Polistes 

Location 

RP 

DW 

PJ 

PJ 

DW 

RP 

WT 

WT 

WT 

WT 

LMT 

WT 

WT 

DW 

Habitat 

W 

SD 

SD 

SD 

SD 

SG 

W 

W 

W 

W 

W 

W 

W 

SD 

Season 

Fall 

Spring 

Fall 

Fall 

Fall 

Spring 

Fall 

Fall 

Fall 

Fall 

Fall 

Fall 

Spring 

Summer 

Year 

2001 

2002 

2001 

2001 

2001 

2002 

2001 

2001 

2001 

2001 

2001 

2001 

2002 

2002 

Associated Plants 

Key: RGV—Rio Grande Village; RP -Roadside Pullout; DW—Dugout Wells; PJ—Panther Junction; LMT—Lost Mine Trail; 
WT—Window Trail; RF—River Floodplain; SD—Shrub Desert; SG—Sotol Grassland; W—Woodland 

This research project consisted of an inventory of insects on popular trails in 

BBNP. Although the number of insects was few relative to the total number that occur 

in the park and though the areas examined represent only a small portion of the park, 

this study will provide a foundation for future field guides and basic data for ftiture 

studies of insects in BBNP. 

119 



LITERATURE CITED 

Alden, P., Cassie, B., P. Friederici, J. Kahl, P. Leary, A. Leventer, W. Zomlefer. 1999. 
National Audubon Society Field Guide to the Southwestem States. Alfred A. 
Knopf, Inc, New York. 447pp. 

Alex, T. 1996. Big Bend Archaeology. Big Bend Natural History Association. Big 
Bend National Park, Texas. 2pp. 

Amett, R. H. and R. L. Jacques. 1981. Simon and Schuster's Guide to Insects. Simon 
and Schuster, Inc., New York. 511pp. 

Borror, D. J., C. A. Triplehom, N. F. Johnson. 1992. An Introduction to the sttidy of 
Insects. 6* ed. Saunders College Publishing, Fort Worth, 875pp. 

Borror, D., R. E. White. 1970. A Field Guide to Insects. Houghton Mifflin Company, 
Boston, 404pp. 

Brown, D. E. 1994. Chihuahuan Desertscmb. Pages 169-179 in D. E. Brown, ed. 
Biotic Communities: Southwestem United States and Northwestem Mexico. 
University of Utah Press, Salt Lake City, UT. 

Drees, B. and J. Jackman. 1998. A Field Guide to Common Texas Insects. Gulf 
Publishing Company, Houston, 360pp. 

Dunkle, S. W. 2000. Dragonflies Through Binoculars: A Field Guide to Dragonflies of 
North America. Oxford University Press, New York, 352pp. 

Essig, E. O. 1934. Insect of Westem North America. Macmillan Company, New 
York. 1035pp. 

Glassberg, J. 2001. Butterflies Through Binoculars The West. Oxford University 
Press, New York, 374pp. 

Jameson, J. R. 1996. The Story of Big Bend National Park. Universityof Texas Press, 
Austin, Tx. 196pp. 

Maxwell, R. A. 1968. The Big Bend of the Rio Grande: A Guide to the Rocks, 
Landscape, Geologic History, and Settiers of the Area of Big Bend National 
Park. Guidebook #7. Bureau of Economic Geology, University of Texas, 
Austin, Tx. 138pp. 

120 



Milne, L. and M. Milne. 1992. The Audubon Field Guide to North American Insects 
and Spiders. Alfred A. Knopf, New York. 989pp. 

Mitchell, F. 1996. Digital Dragonflies. The Texas Agricultural Experiment Station 
[Online]. Available: http://www.dragonflies.org. 

Moore, W. 1989. Big Bend Geology. Big Bend Natiiral History Association. Big 
Bend National Park, Texas. 2pp. 

National Park Service. 1990. Biological Diversity. Big Bend Natural History 
Association. Big Bend National Park, Texas. 2pp. 

National Park Service. 1998a. Big Bend: Official Map and Guide. Government 
Printing Office, Washington, D.C. 

National Park Service. 1998b. Rio Grande: Wild and Scenic River. Big Bend Nattiral 
History Association. Big Bend National Park, Texas. 2pp. 

National Park Service. 2000. Big Bend National Park 2000 Fact Sheet. Official 
National Park Service Website, http://www.nps.gov/bibe/facts.htm 

National Park Service. 2001. Big Bend: General Information. Big Bend Natural 
History Association. Big Bend National Park, Texas. 2pp. 

Neck, R. 1996. A Field Guide to Butterflies of Texas. Gulf Publishing Company, 
Houston, 323pp. 

Plumb, G. A. 1992. "Vegetation Classifications of Big Bend National Park, Texas." 
Texas Joumal of Science 44 (4): 375-387. 

Powell, A.M. 1998. Trees and Shmbs of the Trans-Pecos and Adjacent Areas. 
Reprint. University of Texas Press, Austin, Tx. 498pp. 

Ross,H. R. 1948. A Textbook of Entomology. 2"'̂  ed. John Wiley and Sons, New 

York. 532pp. 

Swan, L. A., and C. S. Papp. 1972. The Common hisects of North America, Harper 
and Row, New York. 750pp. 

Tyler, R.C. 1975. The Big Bend: A History of the Last Texas Frontier. National Park 
Service. Government Printing Office, Washington, D.C. 287pp. 

U. S. Geological Survey. 1985. Chisos Mountains 1:100,000 Scale Topographic Map, 
Government Printing Office, Washington, D.C. 

121 

http://www.dragonflies.org
http://www.nps.gov/bibe/facts.htm


Van Pelt. 1995. An Annotated Inventory of the Insects of Big Bend National Park, 
Texas. Big Bend Natural History Association, Big Bend National Park, Texas. 

Waldbauer, G. 1999. The Handy Bug Answer Book. 2nd ed. Visible Ink Press, 
Farmington. 308pp. 

Wauer, R. H. 1973. NaturaHst's Big Bend. Peregrine Productions, Santa Fe, NM. 
159pp. 

Wauer, R. H. 2002. Butterflies of West Texas Parks and Preserves. Texas Tech 
University Press, Lubbock, Tx. 78pp. 

White, R.E. 1983. Field Guide to Beetles. Houghton Mifflin Company, Boston. 
368pp. 

122 



APPENDIX A 

SAMPLE OF FIELD NOTES 
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APPENDIX B 

CLASSIFICATION OF INSECTS 
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The classification system used for this study is given in the following table and 
follows Borror et al. 1992. Classification of insects is usually based on wing stmcture, 
mouthparts and metamorphosis. Classification is as follows: 

Order 
Family 

Genus 

Odonata 
Ashnidae 

Anax 
Libellulidae 

Libellula 
Phasmida 

Heteronimiidae 
Diapheramera 

Orthoptera 
Acrididae 

Bootettix 
Trimerotropis 
Arphia 

Mantodea 
Mantidae 

Stagmomantis 
Hemiptera 

Reduviidae 
Apiomerus 

Phymatidae 
Phymata 

Coreidae 
Leptoglossus 
Acanthocephela 
Anasa 

Cydnidae 
Pangaeus 

Coleoptera 
Cerambycidae 

Moneilema 
Chrysomelidae 

Diabrotica 
Coccinellidae 

Chilocus 
Buprestidae 

Crysobothris 
Lycidae 

Lycus 
Curculionidae 

Ophryastes 
Diptera 

Tabanidae 
Chrysops 
Tabanus 

Asilidae 
Bombyliidae 

Lepidoptera 
Hesperiidae 

Erynnis 
Pyrgus 

Papilionidae 
Battus 

Papilionidae 
Pterousrus 

Pieridae 
Pontia 
Pieris 
Colias 

Lycaenidae 
Strymon 
Strymon 
Hemiargus 

Riodinidae 
Calephelis 

Libytheidae 
Libyrheana 

Nymphalidae 
Vanessa 
Adelpha 

Hymenoptera 
MutiUidae 
Vespidae 

Polistes 
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APPENDIX C 

LIFE CYCLES AND THE ANATOMY OF AN INSECT 
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Holometabalous is a complete metamorphosis, in which the insects go through 

four stages of a life cycle: egg, pupa, larva, adult (beetles and butterflies). 

Paurametabalous is a simple metamorphosis. These insects have a three-stage life 

cycle: egg, nymph and adult (bugs and cockroaches). 

Hemimetabalous is a specific form of simple metamorphosis requiring water. The 

nymph stage of these insects is carried out in aquatic habitats while the adults live 

terrestrial lives (dragonflies and damselflies). 

thorax antennae 

Figure 46. Anatomy of an Insect. 
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