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Chapter One: Phylum Arthropoda
The phylum Arthropoda (Gr., arthron, joint + pous, podos, foot) makes up the most extensive phylum in the animal kingdom.  More than 75% of all known species are “arthropods”.  This phylum includes such taxa as crustaceans, spiders, scorpions, centipedes and insects.  The number of undescribed species in the largest group, the insects, probably numbers in the tens of millions.  Some experts estimate that between 6 and 9 million species of insects can be found in tropical forests alone.  There exists a rich fossil record of this phylum dating back to the Precambrian Period approximately 600 million years ago.

Why have Arthropods been so successful?
Arthropod success can be attributed to by their diversity, shear number of species, wide distribution, variety of habitats and feeding habits, and their power to adapt to changing conditions.  Some structural and physiological patterns have been helpful, too, such as:

A. A versatile exoskeleton; the skeleton is cuticle, an outer covering secreted by the underlying epidermis.  The cuticle is made up of an inner and usually thicker endocuticle that contains chitin bound with proteins and an outer, relatively thin epicuticle.  Chitin is a tough, resistant, nitrogenous polysaccharide that is insoluble in water, alkalis, and weak acids.  The endocuticle is therefore not only flexible and lightweight but it also affords protection, particularly against dehydration.  For all its merits, the exoskeleton does impose important limits on growth.  To grow, the exoskeleton must be shed at intervals to grow larger ones, a process called ecdysis, or molting.  Arthropods molt 4 to 7 times before reaching adulthood, and some continue to molt after that.  Exoskeletons are relatively heavy and become more so as they become larger.  This tends to limit just how large an arthropod can get and still be able to move about.
B. Segmentation and appendages for more efficient locomotion; typically, each arthropod is provided with paired jointed appendages, but the arrangements are often modified with both segments and appendages specialized for adaptive functions.  Limb segments are essentially hollow levers moved by internal muscles, most of which are striated for rapid action.  Jointed appendages are equipped with sensory hairs and have been modified and adapted for sensory functions, food handling, swift and efficient walking legs, and swimming appendages.
C. Air piped directly to cells; most land arthropods have a highly efficient tracheal system of air tubes that deliver oxygen directly to tissues and cells, making a high metabolic rate possible.  Aquatic arthropods breathe mainly by some form of gills, which is also quite efficient.

D. Highly developed sensory organs; sensory organs are found in great variety in the arthropods.  From compound eyes to simpler senses that have to do with touch, smell, hearing, balance, chemical reception, and so on, arthropods are keenly alert to what goes on around them.

E. Complex behavior patterns; innate behavior unquestionably controls much of what an arthropod does, but learning plays an important part in the lives of many of them.
F. Reduced competition through metamorphosis; many arthropods pass through metamorphic changes.  The larval form is often adapted to eating a different food than that of the adult form, resulting in less competition within the species.

Subphylum Chelicerata
The chelicerate arthropods are an ancient group that includes horseshoe crab, spiders, ticks and mites, scorpions, and sea spiders.  Characterized by having six pairs of appendages that include a pair of chelicerae, pair of pedipalps, four pairs of walking legs, no mandibles, and no antennae, most chelicerates suck liquid food from their prey.
Class Archnida
The Arachnids (Gr., arachne, spider) include scorpions, spiders, mites, ticks, and harvestmen.  In addition to the characteristics listed above, arachnids also have segmented or unsegmented abdominal regions that are distinct from the cephalothorax.  The fused region contains the head and thoracic segments.  Respiration occurs through gills, trachea and book lungs.  Most species are free living and far more common in warm, dry regions.  Most are predaceous and may have claws, fangs, poison glands, or stingers.  They usually have sucking mouthparts or a strong sucking pharynx to suck fluids and soft tissues from prey bodies.  They have a pair of tagmata called a prosoma and opisthosoma.  The prosoma is partially or completely covered with a carapace-like shield.  The opisthosoma may be segmented or unsegmented.  Appendages on the opisthosoma are absent or modified and used as spinnerets (spiders) or pectines (probably sensory in function in scorpions).
This large class includes 50,000+ species of spiders, 48,200+ species of mites and ticks, 1200+ species of scorpions, 100 species of whip scorpions, 60 species of palpigrades, 2,000+ species of pseudoscorpions, 900 species of solpugids, and 5,000 species of harvestmen, a total of 106,260+ species.
Most arachnids are harmless to humans and actually do much good in destroying injurious insects.  In Florida, however, several species can deliver painful or even serious bites and stings. 
Black Widow

· Smooth, shiny black (or sometimes brown) body with red hourglass on underbelly.

· Prefers dark, quiet places like garages, meter boxes, and furniture.

· Bite may or may not be painful initially. Pain begins in one to three hours and may last up to 48 hours.

· Symptoms include abdominal pain, dizziness, headache, sweating, sweating, leg cramps, weakness, difficulty in breathing and unconsciousness. SEEK MEDICAL ATTENTION!

Brown Recluse

· Yellow–orange to brown in color and can grow up to the size of a quarter. Has violin-shaped markings on its head.

· Hides in bathroom closets, over door frames and in corners.

· Bite feels like a sting followed by intense pain. Wound looks like a blister and may take on a “bulls eye” appearance.

· Symptoms develop within 36 hours - restlessness, fever, chills, nausea and vomiting, weakness and joint pain, or a wound that grows in size (gets larger). SEEK MEDICAL ATTENTION!

Ticks
In North America, the following diseases are caused by tick bites:
· Lyme Disease

· Human Granulocytic 
· Monocytic Ehrlichiosis

· Babesiosis

· Relapsing Fever
· Rocky Mountain Spotted Fever
· Colorado Tick Fever
· Tularemia
· Q Fever
· Tick Paralysis
In Europe, the list is similar, but other diseases should be considered, as well; these include Boutonneuse Fever (caused by a less virulent spotted fever rickettsial organism), and Tick-borne Encephalitis.

Florida Scorpion

· Non-poisonous

· Two to three inches long with a tail that curves over its head when in the attack position.

· Prefers dark corners in places like garages, closets, decayed wood and under rocks.

· Welt can be painful but usually requires no medical attention other than first aid

Vinegaroon

· Often mistaken for a scorpion due to its similar coloration and size, the Vinegaroon does not have a stinger on its tail

· When provoked, it will spray a vinegar-like substance that can sting the eyes.

· If prayed, flush eyes with water for fifteen minutes (under faucet using light stream, or with a pitcher) to relive pain. Further medical treatment usually not necessary.

The Order Araneae, the spiders, is distributed worldwide.  External characteristics of these species include:
A. Two main body parts – cephalothorax and abdomen, each of which is unsegmented and joined.

B. A head equipped with a pair of fangs with ducts for venom glands and a pair of pedipalps.  All spiders are predaceous and feed largely on insects.  The fangs are used to inject venom, which acts to liquefy tissues. The resulting “broth” is then sucked up into the spider’s stomach.

C. Four pairs of walking legs terminating with claws.

D. Respiration occurs through book lungs or trachea or a combination of the two systems.  Book lungs consist of many parallel air pockets extending into a blood-filled chamber.  Air enters the chamber by a slit in the body wall.  Trachea, a system of air tubes, carries the air directly to the tissues from openings in the body wall called spiracles.
E. Vision is achieved through eight simple eyes; each one contains a lens, optic rods, and a retina.  Chiefly used for perceiving moving objects, eyesight is generally poor.  However, the eyes of some spiders like the hunting and jumping spiders may actually be able to form images.

F. Setae, the needle-like chitinous structures found in the outer covering, compensate for poor vision.  Setae are useful in communicating information such as wind currents, changing tensions in the web, and tapped out messages from a potential mate.

Web Spinning
The ability to spin silk is an important adaptation in the lives of spiders.  These silken threads are stronger than steel threads of the same diameter and are said to be second in strength only to fused quartz fibers.  Spider threads will stretch one fifth of their length before breaking.  Each thread is formed by two or three pairs of spinnerets containing hundreds of microscopic tubes running to specialized abdominal silk glands.  A schleroprotein secretion emitted as a liquid hardens on contact with air to form the silken threads.
Webs are used to trap insects and are made in a variety of styles.  The kind of net depends on the species.  Silk threads may also be used to line nests, to form sperm webs or egg sacs, to build draglines, to make bridge lines, or made be used as warning threads, attachment discs, molting threads, nursery webs or to wrap prey securely.  It should be noted that not all spiders spin webs for traps.
Spider Reproduction
Prior to mating, the male spins a small web upon which he deposits a small drop of sperm.  This he stores in the special cavities of his pedipalps.  After the usual courtship ritual, the male, during mating, inserts his pedipalps into the female’s genital opening where the sperm is stored in seminal receptacles. The female then lays her eggs in a silken net that she carries with her or attaches to her web or a plant.  The egg sac may contain hundreds of eggs that hatch in about two weeks.  The young, or spiderlings, remain in the egg sac until their first molt, after which they leave the egg sac.  Each one will undergo several molts before reaching adulthood.
Class Insecta
With over 1,000,000 named species and perhaps several times that number of unnamed species, this class accounts for a great majority of all animal species on Earth.  Tremendously successful, insects can be found in almost all terrestrial and freshwater habitats, from the driest deserts to freshwater ponds, from the canopy of tropical rain forests to the arctic.  A few species are even marine.  Their feeding habits are just as varied; almost any substance that has nutritive value is consumed.

Insects are characterized by the following features:
A. Main body is composed of three tagmata – head, thorax, and abdomen.

B. A pair of compound eyes and usually three ocelli located on the head.

C. A pair of antennae, also on the head; some insects are quite sensitive to sounds.
D. Chemoreceptive abilities are extremely sensitive.

E. Mouthparts consisting of a labrum, a pair of mandibles, a pair of maxillae, a labium, and a tongue-like hypopharynx.

F. Digestive system is complete and complex.  Nitrogenous wastes are excreted through Malpighian tubules.

G. Respiration is through a tracheal system with external openings called spiracles and finely branched tubules that carry gases directly to metabolizing tissues.  Aquatic forms may exchange gases through the body wall or may have various kinds of gills.

H. Nervous system is complex and includes a number of ganglia and a ventral, double nerve cord. The ganglia are largely independent in function - e.g., an isolated thorax is capable of walking; ganglia also use sensory output – e.g., a grasshopper with one wing removed can correct for this loss and maintain flight, using the sensory input from its brain.

I. Two pairs of wings derived from outgrowths of the body wall (unlike vertebrate wing).

J. And, three pairs of walking legs.

Insect Reproduction
Insects are dioecious, and utilize internal fertilization. The ways in which matting is accomplished are extremely variable.  Reproduction often involves males locating receptive females through chemicals (pheromones) released by females.  In most insect species, females store sperm in special receptacles in their abdomens.  Even species that lay huge numbers of eggs – e.g., honeybees may lay over 1,000,000 – females mate only once and rely on sperm stored to fertilize eggs for the rest of their lives.
Insect Growth
In some species, hatchlings are miniature adults in appearance, and growth is achieved through ecdysis.

Other species may undergo a more gradual change from hatchling to adulthood in which the young resemble the adult form but may be small in size, lack wings, and are sexually immature.  There may be other minor differences as well.  The young of these species are called nymphs, and their lifestyle is referred to as hemimetabolous.
In almost 90% of insect species, however, hatchlings are completely different from their parents.  These larval forms usually live in different habitats, eat different foods, and assume a body form completely different from that of their parents.  As it grows, the larva sheds its exoskeleton periodically until larval growth is complete.  At this point, it stops feeding and encases itself inside a cocoon or chrysalis that it creates.  In this non-feeding state, the larva is called a pupa.  The pupa then undergoes a complete transformation or metamorphosis of its body form.  The pupa’s muscles and remaining tissues are reorganized around various centers like flight muscles and wings.  Color pigments appear in wing scales.  When it emerges, it resembles the adult form.  Insect species that experience this complete change in form are called holometabolous.  
Insect Benefits for Humans
Insects are part of the ecosystem.  Without their assistance in plant pollination, many of the foods we eat would never get produced.  Some species hasten the decomposition of organic materials, which facilitate the recycling of carbon, nitrogen and other essential nutrients.  Some species help control populations of harmful invertebrate species, including other insects.  Some, like honeybees, provide us with food.  Still others manufacture useful products like silk and shellac.
Most insects are not dangerous to humans, but in Florida the following insects are cause for concern.

True Bugs (Order Hemiptera)

Assassin or Kissing Bug

· Can be black and white or bright orange.

· The “sucking” mouthpiece is a slender stylet (tube) through which venom is injected into the skin.

· Extreme pain followed by swelling and redness are associated with this bite. SEEK MEDICAL ATTENTION IF THIS OCCURS.

Giant Water Bug

· Large, flat brown-black bug up to four inches long, it both swims and flies after prey.

· Grasps victim with front legs and like the assassin bug, it injects tissue-dissolving venom that causes extreme pain and inflammation below the bite. SEEK MEDICAL ATTENTION IF YOU EXPERIENCE REDNESS, SWELLING, OR AN INCREASE IN PAIN.

Beetles (Order Coleoptera)

Blister Beetle

· Ranges from black to gray, striped to brightly colored

· When disturbed excretes juices that cause the skin to blister like a burn.

Caterpillars (Order Lepidoptera)

Handling some of these insects (butterfly and moth larvae) may cause intense burning pain due to the insect’s spines becoming lodged in the skin. Severity of symptoms depends on the maturity of the insect, the victim’s sensitivity to the spines and the number of spines embedded in the skin. Symptoms can include swelling of the lymph nodes, nausea, sever headache, weakness, and shock-like symptoms.

Symptoms usually appear within two hours after contact. SEEK MEDICAL ATTENTION IF THESE SYMPTOMS DEVELOP! The most common symptoms are redness, swelling and localized pain. NEVER RUB SITE. Spines can be removed from the skin by applying transparent tape to the affected area and quickly removing it.

Saddleback Caterpillar

· Mostly brown with a light green back with a brown spot (“saddle”), the saddleback has spines arranged in groups on its body.

Io Caterpillar

· Two inches long, pale green with yellow spines and red-yellow stripe.

· The Io is a stinging caterpillar with tufts of hollow spine-like hairs connected to venom cells.

Puss Caterpillar

· The most common poisonous Florida caterpillar, the puss caterpillar is about one inch long. It is a white-tan color with spine-like hairs covering its body.

Social Insects (Order Hymnoptera)

These insects are aggressive only when provoked. Do not disturb their nests or flail arms when they approach. Stingers need to be removed with care so the poison sac attached to the stinger is not crushed. Use a piece of cardboard or other blunt-edged device to gently scrape stinger away. Stings generally require no treatment.

People who are extremely sensitive (allergic) to bee stings should wear a medical alert type bracelet, seek medical care immediately after being stung and possibly ask their physician for a bee sting kit. If skin becomes flushed, the face swells, or shortness of breath occurs, seek medical attention immediately.

Honey/Bumble Bees

· The black and yellow honey or bumble bee is important for its role in pollination of fruit trees, vegetables and flowers.

· Its stinger is barbed (like a fishing hook). The muscles around the venom sac of the stinger continue to work for up to 20 minutes after the stinger has become detached from the insect’s body. It is important to remove the stinger as soon as possible.

Wasps

· Brown with long legs, the wasp builds its nest under eaves of a building. 

· Is capable of stinging multiple times when disturbed.

Hornets/Yellow Jackets

· Black with yellow-white markings on face, chest, and end of abdomen.

· Hornets and yellow jackets live in colonies in nests usually attached to the underside of a tree limb or eaves of a house.

· Can be aggressive and sting multiple times.

Fire Ants

· Reddish brown in color, one-eighth to one-quarter of an inch long.

· Mounds range from eight to thirty six inches high with a diameter up to four feet.

· Aggressive when disturbed. Extreme pain follows multiple bites.

· Blisters appear within 24 hours and become infected easily.

· Symptoms may be mild to severe. Seek medical attention if symptoms worsen.

Summary
The phylum Arthropoda (Gr., arthron, joint + pous, podos, foot) makes up the most extensive phylum in the animal kingdom.  More than 75% of all known species are “arthropods”.  This phylum includes such taxa as crustaceans, spiders, scorpions, centipedes and insects.
Arthropod success can be attributed to by their diversity, shear number of species, wide distribution, variety of habitats and feeding habits, and their power to adapt to changing conditions.  Some structural and physiological patterns have been helpful, too, such as: a versatile exoskeleton, segmentation and appendages for more efficient locomotion, air piped directly to cells, highly developed sensory organs, complex behavior patterns, and reduced competition through metamorphosis.
The Arachnids (Gr., arachne, spider) include scorpions, spiders, mites, ticks, and harvestmen. This large class includes 50,000+ species of spiders, 48,200+ species of mites and ticks, 1200+ species of scorpions, 100 species of whip scorpions, 60 species of palpigrades, 2,000+ species of pseudoscorpions, 900 species of solpugids, and 5,000 species of harvestmen, a total of 106,260+ species.

Most arachnids are harmless to humans and actually do much good in destroying injurious insects.  In Florida, however, several species can deliver painful or even serious bites and stings: black widow, brown recluse, ticks, Florida scorpion, and vinegaroon.
The Order Araneae, the spiders, is distributed worldwide.  External characteristics of these species include: two main body parts, a head equipped with a pair of fangs with ducts for venom glands and a pair of pedipalps, four pairs of walking legs terminating with claws, a respiration system consisting of book lungs or trachea or a combination of the two systems, eight simple eyes, and needle-like chitinous structures found in the outer covering called setae.

The ability to spin silk is an important adaptation in the lives of spiders.  Webs are used to trap insects and to line nests, form sperm webs or egg sacs, build draglines, make bridge lines, or may be used as warning threads, attachment discs, molting threads, nursery webs or to wrap prey securely.  
With over 1,000,000 named species and perhaps several times that number of unnamed species, Class Insecta accounts for a great majority of all animal species on Earth.  Insects can be found in almost all terrestrial and freshwater habitats, from the driest deserts to freshwater ponds, from the canopy of tropical rain forests to the arctic.
Insects are characterized by the following features: a main body composed of three tagmata, a pair of compound eyes, a pair of antennae, extremely sensitive chemoreceptive abilities, mouthparts consisting of a labrum, a pair of mandibles, a pair of maxillae, a labium, and a tongue-like hypopharynx, a complete and complex digestive system, a respiration system consisting of a tracheal system with external openings called spiracles and finely branched tubules, a complex nervous system that includes a number of ganglia and a ventral, double nerve cord, two pairs of wings, and three pairs of walking legs.
Insects are dioecious, and utilize internal fertilization.  Reproduction often involves males locating receptive females through chemicals (pheromones) released by females. In almost 90% of insect species, hatchlings are completely different from their parents.  Larval forms usually live in different habitats, eat different foods, and assume a body form completely different from that of their parents.  When a larva matures, it stops feeding and encases itself inside a cocoon or chrysalis that it creates.  In this non-feeding state, the larva is called a pupa.  The pupa then undergoes a complete transformation or metamorphosis of its body form.  When it emerges, it resembles the adult form.  Insect species that experience this complete change in form are called holometabolous.

Other species may undergo a more gradual change from hatchling to adulthood in which the young resemble the adult form but may be small in size, lack wings, and are sexually immature.  The young of these species are called nymphs, and their lifestyle is referred to as hemimetabolous.
Insects are part of the ecosystem.  Without their assistance in plant pollination, many of the foods we eat would never get produced.  Most insects are not dangerous to humans, but in Florida the following insects are cause for concern: assassin or kissing bug, giant water bug, blister beetle, saddleback caterpillar, Io caterpillar, puss caterpillar, honey/bumble bees, wasps, hornets/yellow jackets, and fire ants. 

