
EEB 4250.  GENERAL ENTOMOLOGY

LABORATORY

General Remarks: 

There are two main purposes of this laboratory work: (1) to bring you into direct contact with
material discussed in the lectures and (2) to give you an opportunity to record (and remember!)
your observations on this material.  Your largest single accomplishment here will be the creation
of a portfolio of drawings, rendered from living, preserved, and dissected specimens.  These are
not expected to be artistic masterworks: rather, each drawing should be large, clear, well-labeled,
and simple, and it will be judged on its scientific accuracy rather than its beauty.  Pencil
(medium or hard lead) should be used for the final line drawings, although those of you who
have experience with pen and ink can embellish if you want.  You should neatly print the names
of the insects and of all requested structures above imaginary or real horizontal lines, with line
pointers going to the relevant area of your drawing.  A scale of actual enlargement should be
placed beneath or beside each drawing; this can be achieved by including a piece of a plastic
metric ruler in the field of view next to your specimen under the dissecting scope.  Number your
drawings in a manner corresponding to the numbers listed in the laboratory hand-outs, and be
sure that your name appears somewhere on every sheet.  

LABORATORY EXERCISE 1: A Survey of the ARTHROPODA

This will acquaint you with the major orders within the various classes of the Phylum
Arthropoda.  The classification generally follows that of Brusca & Brusca (2002).

Subphylum TRILOBITA (=TRILOBITOMORPHA).  Extinct.  Antennae present, other
appendages uniramous (superficially appear to be biramous) and undifferentiated.  .4,000
“species.”

Subphylum CHELICERIFORMES (=CHELICERATA).  First pair of appendages are
chelicerae (pincer-like appendages), while the second pair are leg-like sensory or sometimes
prehensile structures called pedipalps.  Antennae absent.  Cephalothorax present, i.e., no
head-thorax division.  

Class CHELICERATA (=EUCHELICERATA).  Scorpions, spiders, “sea spiders,” etc.
Subclass MEROSTOMATA.  Continuous dorsal carapace present; a pair of compound
and a pair of simple eyes present; abdomen with gills and a posterior pointed telson at tip. 
Mostly extinct.  

Order Xiphosura.  King or “horseshoe” crabs (Limulus).  Cephalothorax wide,
arched.  4 living species; many fossil species.  “Living fossils.”

Order Eurypterida.  Extinct.  Cephalothorax narrow.  Giant water scorpions. 
Largest arthropods that ever lived (up to 2 meters long).  246 species.

Subclass ARACHNIDA.  Arachnids.  Abdomen without gills.  Four pairs of walking
legs.  

Order Palpigradi.  Palpigrades.  Minutes, primitive arachnids.  80 species.
Order Uropygi (=Thelyphonida)  Whip scorpions and vinegaroons. >100 species.
Order Amblypigi.  Rare.  Tailless whip scorpions and whip spiders.  140 species.
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Order Ricinulei.  Rare.  Riniculeids.  60 species.
Order Scorpiones.  True scorpions.  Cephalothorax and abdomen broadly joined,

abdomen segmented.  Chelicerae three-segmented.  1,750 species.
Order Pseudoscorpiones.  Pseudo- or false scorpions.  Chelicerae with silk glands

and pedipalps with poison glands.  3,300 species.
Order Solpugida (=Solifugae).  Sun spiders.  1000 species.
Order Araneae.  Spiders.  Cephalothorax and abdomen narrowly joined, not fused;

abdomen unsegmented; chelicerae 2-segmented.  ~40,000 species.
Order Opiliones (= Phalangida).  Daddy longlegs or harvestmen.  Cephalothorax

and abdomen broadly joined, fused; abdomen faintly segmented.  6,500 species.
Order Acari.  Ticks and mites.  Cephalothorax and abdomen broadly joined, fused;

abdomen unsegmented.  30,000 species.

‘Class’ PYCNOGONIDA.  Sea spiders.  Cephalothorax greatly dwarfs abdomen.  Gills. 
1,300 species.  Very ancient; may be the sister-group to the rest of the chelicerates.

Subphylum CRUSTACEA.  First postantennal somite (segment) bearing a pair of antennae
(hence two pairs of antennae total); other appendages biramous and differentiated. 
Predominantly aquatic.  ~67,000 species.  Includes Pentastomida.  Of uncertain phylogenetic
position.  When Hexapoda is imbedded = PANCRUSTACEA or TETRACONATA.

Subphylum UNIRAMIA.  A pair of preoral antennae present, thought to be homologous with
the antennae of trilobites.  Body divided into a distinct cephalon and  metameric trunk.  Three
pairs of postoral appendages on head; mandibles on second postantennal segment.  Recent data
suggest that Uniramia is not a valid clade, based on the problematical position of Crustacea. 
Also called ATELOCERATA or TRACHEATA.

Class MYRIAPODA.  One pair of antennae present (preoral); more than three pairs of
walking legs present.  Coxae of legs with single articulation with sternum.  May be
polyphyletic.  Recent data suggest that Myriapoda is more closely related to chelicerates than
to hexapods.

Subclass CHILOPODA.  Centipedes.  Each body somite bearing a single pair of legs. 
Genital pore on posterior end of body.  3,000 species.

Subclass DIPLOPODA.  Millipedes.  Each apparent dorsal segment with two pairs of
legs; genital pore between 2nd and 3rd pairs of legs.  12,000 species.

Subclass SYMPHYLA.  Each of the 12 dorsal body segments with one pair of legs;
genital pore between the 4th pair of legs.  200 species.

Subclass PAUROPODA.  Pauropodans.  Branched antennae, eyeless, mouthparts poorly
developed.  9-11 leg-bearing trunk segments.  Soils and leaf litter.  500 species.

‘Superclass’ HEXAPODA.  One pair of (preoral) antennae present; three pairs of legs, one on
each thoracic segment.  An ambiguous taxon, used differently by different authors.  Probably
monophyletic, but not for sure.

Class COLLEMBOLA (Oligentomata).  Springtails and snow fleas.  Abdomen of 6
segments, bearing a spring apparatus derived from paired appendages.  6,000 species, 12-20
families.
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Class PROTURA (Myrientomata).  Abdomen of adult with 11 segments; anamorphosis
present. ~730 species, 3-8 families.

Class DIPLURA (Diplurata).  4 pairs of thoracic spiracles; antennal flagellum with intrinsic
musculature. ~800 species, 5-9 families.

Class INSECTA.  11 abdominal segments; no anamorphosis; 2 pairs of thoracic spiracles;
antennal flagellum lacking intrinsic muscles.  >800,000 species.

Subclass Apterygota (Zygentomata).  Paraphyletic.  The primitively wingless insects. 
Orders Archaeognatha [or Microcoryphia] (bristletails) and Zygentoma [or
Thysanura] (silverfish and firebrats).  

Subclass Pterygota.  The winged insects.  
Infraclass Paleoptera.  Paraphyletic.  “Ancient-winged” insects.  Wings are so

hinged to the thorax that they cannot be placed (folded) along the abdomen. 
Orders Ephemeroptera [or Ephemerida] (mayflies) and Odonata (dragon- and
damselflies).  

Infraclass Neoptera.  “New-winged” insects.  Wings so hinged to thorax that they
can be folded back along the abdomen at rest.  
Division Exopterygota.  Paraphyletic.  Neoptera with incomplete metamorphosis

-- the Hemimetabola.  Includes orthopteroid and hemipteroid insects.  
Division Endopterygota.  Neoptera with complete metamorphosis -- the

Holometabola, possessing an intermediate pupal stage between larval and
adult stages.  Includes Neuroptera, Megaloptera, Mecoptera, Diptera,
Trichoptera, Lepidoptera, Coleoptera and Hymenoptera, among others.

Examine demonstrations of the various arthropod groups, arranged in a rough phylogenetic
sequence.  

For your first drawing of the semester, you have a choice: 

(a) Draw the head and first few segments of the body of the chilopod, Scolopendra sp. 
Label antennae, compound eye, maxillipeds, tergites, and legs; also make note of any
membranous (non-sclerotized) areas that are present.  Dorsal view.  

or: 

(b) Draw, ventral view, the anterior portion of a representative of the order Scorpiones. 
Label chelicerae, pedipalps (claws), legs, eyes, and cephalothorax.  Again, discriminate
between sclerotized and membranous regions of the exoskeleton if you can.  

Either (a) or (b) constitutes Drawing #1.
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