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-.Go to statement 2

... Family Pristophoridae
S S - - Go to statement 3

3. A Six gill slits present .. Famll.y' Hexarnchidae

B Five gl SHES Dresent ...... ... o 00 diioe oo Mheon wiewe fokaaioinoh o s ) Go to statement ¥
2 — ily-Scyliorhinidae
B. Two dorsal fins present ........... et Go to statement ¢
5. A. Mouth at front of head rather than back along underslde of head.. ... Family Rhinocodontidae
B. Mouith back along underside of head ................... R e Y Go.to statement
8. A.'Head expanded on side with eyes at end of ex;i.ihsion‘ B R e R “Family Sphyrnidae
B. Head not expanded . el siummnencan o Go to statement /
7. A. Top half of caudal fin exactly same size and shape as’ bottom half . .. Family Isuridae
B. Top half of caudal fin different in siz¢ and shape from bottom half . . Go to statement §
8. A. First'dorsal fin very long, almost half total ]ength SEBOM i Family Pseudotriakidae
B. First dorsal fin length much less than- half the total length of BOEY o » Go to statement §
9. A Caudal fin very long, almost as long as entiré body ..................... . . Family Alopiidae
B. Caudal fin length much less than length of entire body Go to statement [¢
18. A. Nose with long needielike point on end Family Scapanorhynchidae
8. Nose without needlelRe DOIEE .. oo o 3T rmsmus s 7% 5554 5m s bigia s s ooobe Go to statement /
i1. A.-Afal fin absent Family Squalidae
B. Anal fin present .. ... Family Carcharhinidae
12. A. Small dorsal fin present near tip'of tail ... .............ouueiniiniin..,. Family Rajidae
B Simall Gpesar i absent nedP aR el . .. o.oivn Ui e anen v s Go to statement | 2
13. A. Hornlike appendages at front of shark . Family Mobulidae

B. Hornlike appendages not present at front of shark I Family Dasyatidae

ANALYSIS
1. What is a biological key and how is it used?

2. List four different characteristics that were used in the shark key.

8. a. Which main characteristic could be used to separate Shark 4 from Shatk 8?7

b. Which main characteristic could be used to separﬁte Shark 4 from Shark 7?7
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Class Arachnida

Arachnids are animals that belong to the Phylum Arthropoda, Class Arachnida (Arachnoidea). N_lemb&fs
of this class include spiders, scorpions, mites and ticks, and harvestmen (daddy longlegs). The animals in

this class are very different from each other in appearance-

Most members of this class live on land, but many species are found in wet, moist places and in the
water. Scientists believe arachnids were the first group of arthropods to become adapted to 2 land enviIQn-
ment millions-of -years-ago. The horseshoe crab is an arachnid that can be traced back to the Cambrian
Period and is often called a “living fossil”-

Animals in Class Arachnida do share some common features: They have four pairs of legs, tWO _rggions
of their bodies, and no antennac. n addition to their eight legs, they have twWo other pairs of apptmdag;s."{'he
first pair are tWo clawlike fangs called chelicera that have poison glands at each base. The chelioet.'a are used
to inject poison into prey- The second pair, called pedipalps, are used for feeding and sensory functions.

The Class Arachnida can be divided into two orders: the Order Araneac which contains
spiders and the OrderScorpionida which contains scorpions.

Class Crustacea

Crustaceans are the aquatic class of arthropods. Most crustaceans have gills and require a water environ-
ment. Shrimp, crabs, lobsters, water fleas, and sow bugs are common crustaceans. The crayfish is the crus-
tacean most widely used to illustrate the characteristics of Class Crustacea in Phylum Arthropoda. Over
20,000 species of crustaceans have been identified.

Crustaceans show tremendous diversity but also share some similar features. One distinguishing feature
is a chewing jaw called a mandible. Another feature is an antennac which is a segimented sense Organ. Some
crustaceans have large, pincer appendages called chelipeds. They are used to obtain food and protect them-
selves from enemies. Lastly, crustaceans’ exoskeletons contain calcium and other minerals in addition to the
chitin which ‘makes their shells very hard.

; Classes Diplopoda and Chilopoda
Diplopoda and Chilopoda are two similar classes of arthropods that share many features. Diplopods are

commonly known as ‘millipedes and chilopods are known as centipedes. Both have long segmented bodies

with many pairs of legs. These two classes are sometimes referred to 28 Myriapods which means “many
legs”.

Centipedes and ‘millipedes may appear to be the same at first glance, but are truly very different ir
<tructure and lifestyle. g
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“True” insects belong to the Phylum Arthropoda, Class Insecta. Insects live just about everywhere and
have adapted to almost every environment. They can be found in the air, soil, on the land’s surface, and ir
the water. There are more than 750,000 different species of insects. That’s more than all the other kinds of
animals on earth combined. Insects include butterflies, flies, termites, mosquitoes, ants, bees, beetles,
grasshoppers, and many more.

Insects, like other arthropods, have exoskeletons, segmented bodies, and jointed-ap -
other arthropods, they have three distinct body regions and three pairs of legs. The three body regions are;
the head, thorax, and abdomen. The head region usually has a set of compound eyes, several simple eyes, a
pair of antennae, and mouth parts. The mouth parts are highly specialized for different types of feeding. The
thorax serves as the region that moves the insect and bears all three pairs of legs and any wings. Insects are
the only arthropods with wings. The third body region, the abdomen, contains many of the internal organs
and may have as many as eleven segments.

The Class Insecta is divided into two subclasses; Apterygota, which are wingless primitive insects, and
Pterygota, which are more advanced winged insects. Winged insects are then classified into orders by their
wing types. Most insects have one or two pair of wings during some part of their life cycle. In some species,
only certain groups may have wings. For example, workers do not have wings in ant and termite species.
Insects that live on the bodies-of other animals, like lice and fleas, also do not have wings. These insects
stay on their host and often have jumping legs.

The wings of insects are unique. Beetles, for example, have two pairs of wings. The outer wings offer
protection and are hard and shell-like. The underwings are a lightweight membrane and suited for flight.
Many grasshoppers and locusts have protective outer wings with softer membrane wings (suited for flight)
under the protective ones. The wings of insects vary among the different insect groups. The difference in
wing size and shape determines how an insect flies and how fast it can travel.  ~ .
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Orders of Insects

There are twenty-six orders of insects, but the vast majority belong to the following ten orders. The
following descriptions will provide a brief guide to the identification of these ten major orders.

Hymenoptera (m_embrane-winged):

These insects have two pairs of

, clear membrane wings. They have chewing mouthparts and some
e-metamorphosis—and-are-socia sects—Commion examples -

include bees, wasps, and ants.

Coleoptera (shield-winged):

The key characteristic of this species are two sets of wings. One set is a hardened wing which, when
closed, covers the top of the body forming a straight line down the back. At rest, the membranous wings are
protected underneath the hard shielded wings. This order contains about 40% of all insect species.
Metamorphosis is complete. Common examples include beetles, fireflies, weevils, and ladybugs.

___Lepidoptera (scale-winged):— o

~These insects have two pairs of wings which are used together for flying. Their bodies and wings are
covered with scales that easily rub off. They undergo complete metamorphosis. Common examples include
moths and butterflies. s

Orthoptera (straight-winged):

~ This group of insects is easy to identify by its long back legs. They use these strong legs for jumping. They
have two pair of straight wings. Most Orthoptera are plant feeders and are very destructive to vegetation.
Metamorphosis is gradual. Common examples are grasshoppers, crickets, and locusts.

Isoptera (equal-winged):

Tsopteras have two pair of similar wings that are shed after mating. They are social insects and undergo
gradual metamorphosis. The most common example is the termite.
Hemiptera (half-winged):

These insects have two pairs wings that overlap to form a “V” over the abdomen. The forward wings
are hardened while the hind wings are membranous. Hemiptera look similar to Coleptera but can be distin-
guished by the triangle on their backs. #etamorphosis is gradual if terrestrial and incomplete if aquatic.
Common examples include squash bugs, backswimmers, and water spiders.

Homoptera (uniformly-winged):

This species has one or two pair of membranous wings that are held over the body like a roof or tent
when at rest. Some species are wingless. Their mouth parts are adapted for penetrating and sucking or
plants. Metamorphosis is incomplete. Common examples are aphids, cicadas, and leafhoppers.
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Diptera (two-winged):

The key characteristic of this order is only one pair of wings. Their mouth parts are adapted for lapping
or piercing/sucking. Many insects in this order require a unique habitat for metamorphosis. Mosquitoes
require the first three stages of metamorphosis to be in water. The young larva are called “wigglers”. Flies
often lay their eggs on decaying matter such as dead animals or garbage. The larva are called maggots.
Metamorphosis is complete. Common examples are flies, gnats, and mosquitoes.

Mantodea (prophet):

The unique characteristic of this order are the front legs. They are held forward in a “praying™ position.
The legs are modified for catching and holding prey (preying mantis — praying mantid). The insects in this
order are predacious and feed on a variety of insects including other mantids. Mantids have biting and

chewing mouth parts. Most mantids are tropical. Several species have been introduced to the U.S. and are
well established. A common example is the praying mantis.

Odonata (tooth):

These insects have two pair of long, narrow membranous wings that are roughly equal in size. They

have extremely large eyes and a long, narrow abdomen. Metamorphosis is incomplete and the naiad are
aquatic. A common example is the dragonfly.

Sample Dichotomous Key ‘Worksheet .o
la Iflureisgreen....
1b  If lure is not green .

2a  If lure has flakes inside body
2b  If lure does not have flakes

3a If lure over 3% inches
3b  If lure under 3%z inches ...

4a If lure is ribbed. .. ...
4b Iflureisnot ribbed ....-..oooeviiieens

5a  If lure has a curly tail
Sb  If lure does not have a curly tail

6a If lure is pink
6b  If lure is not pink

7a  If lure is crayfish-shaped
b If lure is not crayfish-shaped . .

8a If lure is minnow-shaped . .
8b If lure is not minnow-shaped . . -

9a  If lure has flakes in side body - - - -
Ob  If lure does not have flakes . .
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1. Iforgmi;m has a segmented MOTEAGOMD - .« covvvvinnevnvusnonsesserns oy 2
If organism has an unsegmented MOTa, GO0 +. ... ovvuuverniuntinernaeennnn 9

2. Iforganism has asingle felt, 2010 . ......c.oooviiiiiiiiiiiiiiiiiiiiiase 3
Tf organism has more than one felf, g0t ... ... ... .. ... . b

3. If organism has spiked props ... Nortis unicornus
If organism has feather-like or bifurcated props, g0t0 ....................ues 4

4. If organism has feather-like props . Nortis aveous
If organism has bifurcated props . . . . Nortis jeticus

5. I organifm BagitWo FElts, 010 « . wvvwsonamusonsos sfBBBEL snnmasamanainns 6
If organism has more than two felts, 200 .. .......coveiiiiiiiiiiiiiin, 7

6. IF orzanisnT e TOMTE BT ¥ or - prETReT Nortis apis -

T organism B8 POIIted BPUS, GO0 +.ovvvmvmevmos oo s SR wivmwals o lae dniacnsas 8

. I orgRta IEE IS RHE: vcvviv v bivcanmsnsmiasiwrs s lifamn arviaioss Nortis triops
If organism has more than three felts .. ........................ Nortis multiops

8. If organism has all spiked felts ...............ccooiiiieniiiee Nortis biapis
If organism has any felts that are bifurcated . ................... Nortis multiapis

9, TF organisrhiss wdinigle felt, Potor/ o, . ..ol LEURER A e e oo 0 10
If organism has more than one felt, goto ........... ... 12

10. If organism has spiked props ................... . Rossi unicornus
If organism has feather-like or bifurcated props, goto ... B
11. If organism has feather-like props ............ocovvveeniennennns Rossi aveous
If organism has bifurcated props ..............oiiiiiiiiiii Rossi rockus

12. organism hag two felts, 8010 =.ovuiiiura sy dusvin b sinne vsn xunide 13
If organism has more than two felts, 010 .. ........oviiiiiiiiiiiiiiiien 14

13. If organism has rounded apus ..o Rossi apis
If organism has pointed apus:go W osrsromsonmrs st SRR R B o Rt s siarn fomars 15

14. If organismhasthreefelts ............c.cooiiiitiniieiiiians Rossi triops
If organism has more than three felts ...................ooiin Rossi multiops

15. If organism hasall felts spiked ...........ccoconiiieiiaiiiienns Rossi biapis
If organism has any felts bifurcated . ...l Rossi multiapis
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Norits Classification Worksheet

Key Pathway Organism Name
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Questions:

1. What characteristics do all Norits seem to have in common?

2. What characteristic do biologists seem to feel is most important when classifying Norits?

3. Why might the key used to classify Norits ever change?

4. How might observing living Norits affect how they might be classified?

5. Draw a picture of what a Rossi multiops might look like.

Posterior
g - Figure 1. Norits Anatomy (Dorsal View) 76¢
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