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COURSE DESCRIPTION

Thisisan introduction to basic principles of evolution and a survey of plant and animal diversity including
classification, morphology, physiology and reproduction and the fundamental principles of
ecology. Laboratory is required.

GENERAL COURSE COMPETENCIES AND OBJECTIVES

Upon successful completion of BIO 104, the student should have at least 70% mastery of the
following competencies.

The student should be able to:
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Be able to gate the conditions necessary for evolution to occur.

Be ableto discuss the evidences for evolution.

Be ableto define what aspeciesis, how speciation occurs and isolating mechanisms..

Be ableto trace the evolutionary lineage of Homo sapiens..

Recognize and classify common examples of each mgor anima phylum.

Discuss organic evol ution among the various animal groups and develop an understanding of the
phylogenetic relationships between the mgor anima phyla.

Describe anatomica parts used to carry out life functions within sdlected individuas from each mgor
phylum and devel op an understanding of how environmenta conditions can modify these structures.
Describe the ecologica habitat each major animal group prefers and the nichesthat they fill.

Discuss the economic impact the various anima groups have on mankind.

Befamiliar with the principles and practices of botanical taxonomy and classfication.



K.  Recognize both the diversity and the rdationships that exist among the organisms commonly
grouped together as*“ plants’: cyanobacteria, agae, fungi, bryophytes and vascular plants.

L. Recognizetypica plant structuresand their functionsin plants.

M. Understand the following generad functions that must be performed by plantsin order to maintain life:
metabolism, growth and reproduction.

N. Recognizetheimportance of plantsto man and the environment.

[11. COURSE OBJECTIVES

The student will be required to demonstrate that he has attained each general course competencies by
performing the objectives|listed under each competency. The student should be ableto:

A. State the conditions necessary for evolution to occur.
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Be ableto distinguish between acquired characterigtics vs. naturd selection.

Be able to discussthe need for genetic variation..

Be ableto rdate changing environmenta conditions and time to the process of evolution.

Be ableto discusstherole of competition to the evolutionary concept.

Be able to work Hardy-Weinberg problems.

Be able to rdlate how mutations, non-random mating and gene flow can effect evolution.
Know what is meant by the founder effect and the bottleneck effect in reation to genetic drift.
Be able to recognize examples of the following forms of selection: disruptive, directiond,
sabilizing

B. Discuss the evidences of evolution.
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Know the various eras and periods of the geological time table. Be able to give approximate times
and important eventsrelative to each.

Be ableto discussthe significance of thefoss| record and giveillugtrations of groupswhich
clearly show evolutionary trends.

Discuss Darwin’ sfinches and mammdian life formsfound in Austraia as example of adaptive
radiation.

Beableto discussatificia sdection and domestication as evidence of evolution.

Be ableto discuss anatomica features as evol utionary evidence; know what homology and
andogy mean asrelated to anatomical festures.

C. Definewhat aspeciesis, how speciation occurs and isolating mechanisms.
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Define speciation and sympatric vs. alopatric speciation.

Know the sgnificance and give examples of ecologicd and behaviord isolation.

Give examples of geographicd isolation.

Beableto list and define both prezygotic and postzygotic isolating mechanisms.

Be ableto discusstherole of polyploidy in plant evolution.

Know the difference between punctuated equilibriaand graduaism theories of evolutionary rates.

D. Tra:ethe evolutionary lineage of Homo sapiens.
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Know who the Pros mians are aswell as the difference between the following groups:
Anthropoids, Hominoids and Hominids

Know the features of primatesimportant to the development of modern man.

Be able to distinguish anew world monkey from an old world monkey anatomically.
Be able to trace the linage of Homo sapiens from the first Hominid to today’ sform.



E. Recognize and classify common examples of each mgor animal phylum.
1. Ligt themgor taxaused in the anima kingdom.
2. State the mgjor rules of nomenclature and gpply them to hypothetica Situations.
3. Be ableto recognize and correctly place examples of each of thefollowing animasinto the

correct phyla:
a Porifera 0. Mollusca
b. Cnidaria h. Anndida
c. Ctenophora i. Arthopoda
d. Patyhdminthes j-  Echinodermata
e. Nematoda k. Chordata
f. Rotifera
4. Beableto correctly place examples of the following phylainto the correct class (and/or correct
subphyla):
Cnidaria e.  Arthopoda
Patyheminithus f.  Echinodermata
Mollusca g. Chordata
Annelida

F.  Discussorganic evolution among the various animd groups and develop an understanding of the
hyI ogenetic relationships between the mgjor anima phyla

~w

5.

| dentify the metazoa.

Discussthe syncytia and colonid flagellate theories of metazoan evolution including the pros
and cons of each theory.

Describe the various types of symmetry and be able to recognize examples of each.

Describe the differencesin embryonic devel opment between diploblagtic and
triphoblastic organisms. Also, be ableto label the various germ layers, ectoderm,
mesoderm and endoderm.

Be ableto congtruct acladogram for dl of the phylalistedin A. 3 above.

G. Describe anatomica parts used to carry out life functions within sdected individuds from
each mgor phylum and develop an understanding of how environmenta conditions can
modify these structures.
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| dentify the following morphologica parts on asponge: osculum, spicules,

mesenchyme, spongocod, gemmules, base, choanocytes, pores, epidermis, incurrent

cands, and gastrodermis.

Reate how sponges feed, respire, excrete nitrogenous wastes, react to environmenta stimuli,

and reproduce both sexudly and asexudly.

Identify the following anatomica features on the examples listed:

a Obdiamedusa tentacle, mouth, manubrium, ring cand, gastrovascular cavity: Obelia
polyp feeding polyp and reproducing polyp..

b. Aurdia epidermis, gastrodermis, mesogles, tentacles, cnidoblasts, nematocysts, candls,
gonads, ora end and abord end.

c. Hydra base, gastrovascular cavity, epidermis, hypostome, tentacles,
cnidoblagts, nematocysts, gonads, mesogleaand ord end.

d. Metridium: epidermis, gastrodermis, mesoglea, septa, base, ord end, abord end, cilia,
s phonoglyph, acontia, gonads and gastrovascular cavity.

Tdl how Cnidariansfeed, respire, excrete nitrogenous wastes and reproduce, both sexualy

and asexudly.

Identify Pleurobrachia



6. Describe the difference between acod omates, pseudocoel omates and codlomate animals.
Identify thefollowing areas on abilateraly symmetrical animal: dorsd, ventrdl,
anterior, posterior, laterd, medid, proximal, cross section and longitudina section.

7. ldentify the following morphological parts on each examplelisted below:

a  Planarian: eyespots, flame cells, auricles, pharynx, mouth, intestines.
b.  Clonorchissiness mouth, pharynx, intestine, ora sucker, ventral, sucker, ovaries,
oviduct, uterus, vaging, yolk gland, testis, vas deferens, and gonopore (genita pore).
c.  Taeniapisiformis scolex hooks, suckers, strohila, proglottides (immature,
m&ure, gravid).

8. Givethe meansof feeding, repiration, excretion, reaction to stimulization, and reproduction
both sexua and asexud for the platyhe minthes.

9.  Identify thefollowing morphologica parts on Ascaris lumbricoidesin both longitudinal
and cross sections: mouth, epidermis, pharynx, longitudina muscle, anus, pseudocod,
ovaries, intestine, oviducts, uterus and vagina

10.  Identify the following anatomical parts on rotifers. pseudocoe, corona, cilia,
pharynx, mastax, foot.
11. Distinguish between a complete and an incomplete digestive system.
12. Destriberotifers asto their feeding habitat preferences, respiration, excretion,
stimuli and reproduction both sexualy and asexually.
13. Identify the morphologica parts on theindividua listed below.
a  Chitin: vave, mantle, palid groove, foot, head, gillsand anus.
b. Bivave right vave, left vave, mantle, foot, gills, labia paps, anterior aductor muscle,
posterior
aductor muscle, excurrent siphon, incurrent Siphon, umbo, periostracum, prismatic, necre,
hinge tooth, hinge ligament, mouth, digestive gland, gonad, intestine, pericardia sinus
and heart.
c. Snal: valve, head, tentacles, anus, gonopore, mouth, radulla, lung ovotestis, oviduct,
vagina, semind receptacle, dart sack, penis, heart, coelom and mantle.
d. Squid: head, foot, mantle, pen, sphon, tentacles, ams, mouth, beak, gonad, ink sac,
digestivegland, and gills.
14. |dentify the morphologica partslisted for each example below:
a. Earthworm (Lumbricus): prostomium, mouth, somites, citellum, sperm groves,
anus, setae, pharynx, esophagus, crop, grizzard, intestine, heart (aortic arch),
dorsd blood vessd, nephidium and septa.
Cross-section: cuticle, epidermis, circular muscle, longitudina muscle, codom,
intestine, typholosole, chlorogogen tissue, dorsal blood vessd, ventral blood vessd,
ventral nerve cord, giant nervefibers.
b. Sandworm (Nerris): prastomium, peristomium, mouth, tentacles, jaws,
parapodia, somites and anus.
Cross-section: pargpodium, epidermis, intestine, mesentery, nephridium, and ventra
nerve cord.
C. Leech (Hirudio): pogterior sucker, mouth, pharynx, crop, ceca, intestine, anus, somites.
15. Describe how annelids feed, respire, excrete nitrogenous wastes, react to stimulization and
reproduce both sexudly and asexudly.
16. Give the characterigtics that are unique to the arthropods.
17. Ligt the information requested below for members of each arthropod class.
Body regions, number of antennage, number of legs, type of mouth parts, means of respiration, type of
development and principle habitat.




18. Identify the morphologica partslisted below:

a  Grasshopper: head, thorax, abdomen, |abrium, labium, mandible, maxilla, compound
eye, spiracle, tympanum, wings, legs, mouth, pharynx, esophagus, crop, gizzard, somach,
intestine, rectum, anus, gonad, heart, hemocod, ventra nerve cord, ganglion, brain and
mal pighian tubules.

b.  Crayfish: rostrum, antennag, compound eyes, cargpace, cepha othorax, abdomen, telson,
uropods, walking legs, chiliped, mandible, 2 pairs of maxilla, 3 pairs of maxillipeds, sex of
individual, mouth, pharynx, ssomach, intestine, anus, green glands, heart, gonads, digestive
gland, gills, ventrd nerve cord, ganglion and brain.

Cc.  Spider: cephdothorax, dbdomen, fangs, ocella, spinnerets, anus, legs and book lungs.

19. Describe the water vascular system of the echinoderms and tell how it is used in locomotion and
feeding.

20. Discuss how members of the various classes of echinoderms feed, respire, remove wastes and
reproduce.

21. |dentify the anatomica partslisted for each organisam:

a Safish: ams(rays), centrd disk, ord surface, abord surface madreporite, sone cand,
radid cand, ring cand, ampulla, tube feet, ambulacrd groove, gills, pedicdlariae, mouth,
stomach, gonad and digestive glands.

b.  Seaurchin: mouth, Aristotl€' s lantern, tube fee, spines, ossicles, gonads and digestive
gland.

22. Describe the 3 unique Chordate characteristics and list the various subphyla of Chordates.

23. Identify the following parts on Amphioxus.

Longitudina Section: dorsd fin, ord hood, cirri, mouth (Buccra cavity), pharynx, gill bars, bill

dits, endogtyle, intestine, liver (digestive gland), anus, arium, atriopore, gonad, brain, nerve cord,

notocord, myosepta and myotomes (myomeres).

Cross-Section: dorsd fin, myomeres, myosepta, coelom, pharynx, gill bars, gill dits,

endostyle, digestive gland, gonads and metgpleura folds.

24. Lig the unique characteristics of vertebrates.

25. Destribe the lampreys asto their: means of feeding, means of respiration, remova of
nitrogenous wastes, level of behavior.

26. Ligt the characterigtics of Cyclostomatathat make them primitive vertebrates.

27. |dentify the following structures of the chondrichtyes: spiracle, pectord fins, pelvic fins, claspers,
heterocercd tall, laterd line and placoid scales.

28. Describe the following parts found within an example of Ogteichthyes: premailla, maxilla, mandible,
operculum, nodril, laterd line, pectord fins pavicfins, and fin, dorsd fin, caudd fin, scales, mouth
pharynx, gill, gill bar, gill raker, gill filament, swimbladder and somach.

29. |dentify the following parts on the frog: musculature, ventra sde, myohyoid, deltoid, pectordis,
externd oblique, rectus abdominis, lineadba, triceps femoris, adductor longus, sartorius,
adductor magnus, gracilis mgjor, musculature, dorsd side, deltoid, longissmusdors, latissmus
dorg, triceps femoaris, gluteus, semimenbranous, gracilis minor, gastrocnemius, tibiais anticus,
tibiais pogticus, semitendinosus, peroneus and tendon of Achilles.



Internal anatomy: heart, right atrium, left atrium, ventrical, lungs, mouth, tongue, liver, somach,
amall intesting, large intesting, urinary bladder, mesentery, gall bladder, pancreas, spleen, ovary,
kidney, oviduct, fat body, and colon.

30. List 2 characterigtics by which amphibians and reptiles may be separated.

31.  ldentify thefollowing partsfound in some reptiles: carapace, Jacobsen’s organ, plastron and

hemipenes.

Give aunique fegture of birds.

List 10 modificationsin birdsthat are important for flight.

Discussthe difference between dtricia and precocia young birds.

Give 2 fegtures cons dered necessary to have ahomoeothermic life style.

List the unique characteristics found in mammals.

37. Ligtthe4 mgor typesof teeth found in mammals and give their function.
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H. Describe the ecologica habitat each major anima group prefers and the niches that they fill.

1.  Know therole of the Poriferans, cnidarians and Ctenopharans within aguetic habitats and
describe the re ative abundance of each group.

Discuss the paragitic Platyheminthes and nematodes.

Know therole of earthwormsin terrestrid habitats and the Polychaetes within aguetic
habitats.

List the various classes of mollusks and describe their habitat requirements.

List the various classes of arthropods and describe their habitat preferences.

Describe the role of the major Echinoderm groups within their marine habitet.
Discussthe habitat preferences of the various vertebrate groups.
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I.  Discussthe economicimpact the various anima groups have on mankind.

Discussthe significance of the paradite Platyhel minthes and nematodes to man.
Describe theimpact earthworms have in soil development, maintenance and fertility.
Describe the mollusksthat are beneficid and harmful to man.

Discussthe financid losses caused by arthropods, particularly insects.

Discussthe beneficid arthropods and how man usesthem.
Define the significance of each vertebrate group to man.
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J  Statethe principlesand practices of botanica taxonomy and classfication.
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Define thefollowing terms: kingdom, phylum (division), class, order, family, genus, species.
Explain the assumptions that form the basisfor our present phylogenetic system.

3.  Rankthefollowing intermsof increasing or decreasing relationship: class, phylum, family,
kingdom, order and species.
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K. Recognize both the diversity and the relationshipsthat exist among the organisms commonly grouped
together as"'plants': cyanobacteria, dgae, fungi, bryophytes and vascular plants.

1. Discussthe phylogenetic rdationshipsthat exist among the groups listed above.



L. Recognizetypicd plant structures and their functionsin plants.

1.

Recognize the following structures and their functionsin plant cells: cytoplasm, nucleus,
mitochondria, endoplasmic reticulum, microtubules, flagella, vacuoles, cdl wall, plasmodesmata,
plagtids.

Describe the following tissues and their rolesin plants: gpical meristem, collenchyma,
parenchyma, sclerenchyma, xylem, phloem, epidermis, periderm.

Differentiate between smple and complex tissues.

Describe the following tissue syssems found in plants; identify them as smple or complex:
ground, dermd, vascular.

Identify the following and their rolesin the plantsin which they are found:

a  Bryophyta gametophyte, sporophyte, archegonia, egg, sperm, antheridia, capsule,
operculum, rhizoids, protonema, neck cells, thalus, gammae
Pterophyta gametophyte, sporophyte, rhizomes, sperm, archeogonia, egg, prothalia, sori,
fiddlehead, sporangia, annulus, pores, antheridia

Coniferiophyta: leaves, cones (pidtillate or staminate), pollen

Anthophyta: leaves- blade, petiole, Sipules, vains, ledflets, epidermis, cuticle, ssomata, guard
cdls, paisade and spongy cdls, mesophyll.

roots- root cap, gpica meristemn, epidermis, pericyle, vascular cylinder, cortex,

endodermis, xylem, phloem, vascular cambium, root hairs, regions of elongation,

meaturation and divison.

gems- epidermis, phloem, xylem, vascular cambium, cortex, pith, bark, termina bud, bud

scales, lenticds, internodes, nodes, latera buds, leaf scars.

flowers- septals, petas, stamen, anthers, filament, carpe ovary, stigma, style, ovule

receptable, pollen grain, pollen sac.

seeds- epicotyl, hypocotyl, cotyledon, seed coat, embryo, scutellum, endosperm.
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6. Differentiate among and recognize examples of the following: roots- taproot and fiberous root;

monocot and dicot; primary, secondary, and adventitious.

leaves- smple and compound; pinnate and pamate; net and pardld venation.

gems- monocot and dicot (herbaceous, woody).

flowers- zygomorphic and actinomorphic; perfect and imperfect; complete and incomplete.
seeds- monocot, dicot.

M. Understand the genera functions which must be performed by plantsin order to maintain life:
metabolism, growth and reproduction.

1. Metabolism

a. Lig the mgor functions of stems, roots and leaves, and the contribution of each to the
maintenance of life,

b. Discussthe sgnificance of photosynthesisto organisms.

c. Explainthe photosynthetic pathways, using labeled diagrams and including the following:
cyclic and noncyclic photophosphorylation, light reactions, dark reactions, Cavin-Benson
(C-3) pathway,(C-4) CAM, PEP pathways, redox rx, pigments, photosystems.

d. Trace the movements of the following through the photosynthetic pathways. eectrons,
energy, H, CO2, O2.

e.  Compare and contrast the following pathways: cyclic and noncyclic photophosphorylation; C-3
and C-4 pathways, light and dark reactions.

f.  Lig the macronutrients required by plants and the generd roles of inorganic nutrients in
plants.



g.  Definetranspiration and discussits significance.

h.  Explain the movement of water through a plant, using the following terms: transpiration
stream, guttation, root pressure, adhes on-cohes on-tension theory.

I. Explain the movement of organic materidsthrough plants using the following terms:
assmilate stream, source, Sink, pressure-flow hypothesis, phloem, active transport, passive
transport, bulk flow.

a Definethefollowing: annua, biennid, perennia, wood, bark, growth rings, germination,
dormancy, apica dominance, hormone. Differentiate between primary and secondary growth
and indicate how each affectsthe Sze of aplant.

b.  Discussdormancy: causes, advantages, waysto breek it.

c.  Explainhow thefollowing factors are involved in germination: weter, oxygen,
temperature.

d.  Discuss the rdationship of following survival phases of a plant life cycle : multiplication,
disperd, assmilation, genetic variation.

e Destribe or discuss life cydes from the following groups and relate them to the four
aurviva phases moss, liverworts, ferns and angiosperms.

f. Begin with the gpica meristem and ending with the secondary tissues produced during the
first year's growth, trace the devel opment of the stem, indicate the origin of each regionin
the discussion.

g.  Beginwith the apica meristem and end with the secondary tissues produced during the first
year's growth, trace the development of the root; indicate the origin of each region in the
discusson.

h.  Explain how annud rings are formed.

I. Discussthe actions of hormonesin generd.

J- Describe the sources and effects of the following hormones: auxins, cytokinins, ethylene and
gibberdlins.

k.  Definethefollowing terms: tropisms, circadian rhythms, long-day plants, short-day
plants, day-neutra plants, photoperiodism.

l. Discussthe chemica basisfor photoperiodism.

m.  Given aspecific environmenta condition, predict how the plant will respond and explain why
it will respond thisway.

N. Recognize the importance of plantsto man and the environment.

1. Discusstheroles played by green plantsin the environment.
2.  Discussthe economic importance of the following groups: bryophytes, ferns, gymnosperms and

angiosperms.



IV.CLASSACTIVITIES

A. Lecture

B. A-V «findruction.

C. A-V dassoomingruction.
D.  Weekly laboratory exercises.

V.CRITERIA FOR EVALUATION

The student will have demongtrated attainment of the generd course competenciesif
he accumulates atota of 70 percent of the points possible from the following criteria:

A. Scheduled lecture examinations.
B. Laboraory examinations.
C. Thestudent will pass course with 70% accuracy.

VI.ATTENDANCE

Students are expected to attend dl classes for which they are regigtered. Studentswho are
unable to attend class regularly, regardless of the reason or circumstance, should
withdraw from that class before poor atendance interferes with the sudent’ s ability to
achieve the objectives required in the course. Withdrawa from class can affect digibility
for federd financid aid.

VII. STATEMENT ON DISCRIMINATION/HARASSMENT

The College and the Alabama State Board of Education are committed to providing both
employment and educationd environmentsfree of harassment or discrimination related to
anindividud’srace, color, gender, reigion, naiona origin, age, or disability. Such
harassment isaviolation of State Board of Educetion policy. Any practice or behavior
that condtitutes harassment or discrimination will not be tolerated.

VIII.AMERICANSWITH DISABILITIES

The Rehabilitation Act of 1973 (Section 504) and the Americanswith Disgbilities Act of
1990 gate that qudified students with disabilities who meet the essentid functions and
academic requirements are entitled to reasonable accommodetions. It isthe Sudent’s
respongbility to provide gppropriate disability documentation to the College. The ADA
Accommodations officeislocated in FSC 300 (205-856-7731).



