A Survey of the Living World
Living things share enough characteristics in common for it to seem likely that all have descended from some common unicellular ancestor and that diversification resulting in a multitude of types different in body plan and way of life (Figure 2.1) has taken place through the ages.  Such diversification, resulting from chance alterations in heredity, has been of great adaptive significance to the biosphere, for it allows many forms of life to coexist by making use of one another and by exploiting different habitats.  This biotic diversity can be reduced to orderliness by seeking common characteristics that unite various creatures into groups of allied forms.  The more similar two kinds of creatures are, the more recently we can assume that they have diverged from a common ancestral type, although sometimes a superficial similarity may mislead us.  Both similarities and differences among organisms can be understood in terms of common descent, hereditary variation, the influence of differing environmental factors, and adaptation toward a wide spectrum of modes of existence.  Exploring these similarities and differences and the causal factors underlying them has been one of the greatest intellectual adventures of biology since early times and continues to be so today.  

Recognizing the Major Groups of Organisms

It is readily apparent that broad categories of organisms exist which display certain basic body plans that distinguish each group from all others.  However, since evidences of past life are fragmentary and open to differences in interpretation, no single taxonomic scheme which seeks to delimit and interrelate these groups can be considered ultimately authoritative, for life is not static but continuously changing, and many intermediate forms exist which must be arbitrarily assigned to one group or another.  Furthermore, taxonomists by nature seem themselves to be classifiable into two types: “lumpers,” who maximize similarities and minimize differences and therefore settle for a relatively few major groupings of organisms at the higher levels of classification; and “splitters,” who stress differences and hence tend to subdivide the lumpers’ groupings into smaller, less comprehensive categories.  It should be kept in mind that no scheme of classification is sacrosanct but that several modern versions exist, each of which has its advantages and limitations and reflects the biosphere with its own combination of fidelity and distortion.  In this laboratory study we shall make use of the scheme described in Jessop, Biosphere: A study of life, which recognizes four Kingdoms of cellular life: Procaryota, with simple cell structure; Protista, basically unicellular forms with complex eukaryotic cell structure; Metaphyta, multicellular plants; and Metazoa, multicellular animals.  The primary subdivisions of each Kingdom will be known as Phyla, despite the common botanical practice of using the term “Division” in a sense nearly synonymous with the better-established term “Phylum” used by zoologists and most general biologists.  “Phylum,” from the Greek phylan (tribe), denotes a common line of descent and a grouping based on natural relationships.  

Classifying by means of a dichotomous key


The classification of unknown organisms is greatly aided by using a key which presents distinguishing characteristics of known groupings in a series of choice situations that lead toward progressively greater selectivity and specificity with each choice made.  The dichotomous key (Table 2.1) includes only the major phyla and a few subphyla and classes within the larger phyla.  
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Figure 2.1 Phyletic tree. 

It relies mainly on characteristics detectable in the intact or living organism and so minimizes the need to be familiar with its internal anatomy or total life cycle.  A key designed to allow one to discriminate between more closely related forms (such as members of the same family or genus) would have to make use of less conspicuous characteristics and would therefore probably require dissection and maybe even microscopic study of internal parts.  


In constructing a dichotomous key (one allowing a series of twofold choices) distinguishing features are selected that need not necessarily coincide with or include all of the important characteristics of the group in question; instead it is preferable for only just enough information to be provided for the choice to be made correctly.  The user progresses from choice to choice by referring to the number given at the far right of each item, which guides him to the next choice in the sequence.  


Before trying to use the key to identify the specimens provided you first need to complete it by referring to the available resources for the phylum, subphylum, and class names to be inserted in the appropriate blanks.  When you have completed the exercises involving classification of unknowns you should go back and insert the common or scientific (generic) names of these specimens in the blanks marked “Example(s) .”


When you reach the end of the key provided, which terminates at Subphylum Vertebrata, use the space allowed (or a separate piece of paper) to insert a dichotomous key of your own design that could be used to distinguish among the seven classes of living vertebrates.  Follow the style of the preceding portion of the key.  

Table 2.1 Key to major groups of organisms

	1a
	Organization cellular ……………………………………………………………........................................

	2

	1b
	Organization not cellular but molecular …………………………____________________________


	

	2a
	Cell structure very simple, no visible nucleus; cell diameter +/- 2 microns ……...


	3

	2b
	Cell structure elaborate, with many organelles including nucleus; cell diameter usually much greater than 2 microns ……………………………………………..........................................................................

	4

	3a
	Chlorophyll present; cells embedded in gelatinous matrix to form groups plaques, or filaments 

Phylum: ________________________         Example(s):________________________________


	

	3b
	Chlorophyll usually absent; cells often single and motile or in pairs, clusters, or short chains 

Phylum: ________________________     Example(s):_____________________________

	

	4a
	Typically unicellular, sometimes forming colonies………………………………………………………..

	5

	4b
	All or many types multicellular …………………………………………………........................................
	9



	5a
	Chlorophyll lacking in most species; usually feed by engulfing particles; often move by cilia, flagella or pseudopods … 
Phylum: ________________________Example(s):____________________________

	

	5b
	Chlorophyll present in most species ……………………………………………………………………….
	6


	6a
	Green: chlorophyll generally not masked by other pigments …………………………………………...
	7



	6b
	Chlorophyll masked by golden-brown pigment …………………………………………………………...
	8



	7a
	Unicellular with 1 or 2 flagella emerging from deep gullet; body often elastic, capable of wormlike movements …
Phylum: __________________________          Example(s):________________________________

	

	7b
	Unicellular, colonial or multicellular with or without flagella; body cells encased in cellulose and hence rigid and incapable of wormlike movement………………………………………………………………..
	9



	8a
	Two flagella present ……. |
Phylum: ____________________________        Example(s):__________________________


	

	8b
	Flagella characteristically lacking; body typically enclosed in finely-etched siliceous test; locomotion by creeping……
Phylum: _______________________    Example(s):________________________________________


	

	9a
	Chorophyll present; color usually green, reddish or brownish ……………………………………………
	10



	9b
	Chlorophyll lacking, nutrition heterotrophic……………………………………………………………….
	13



	10a
	Characteristically acquatic; body often filamentous, ribonlike and/or dichotomously branching; no vascular tissue or true roots, stems or leaves……………………………………………………………….
	11



	10b
	Characteristically terrestrial; body usually consisting of upright shoot bearing leaves or leaflike structures, and underground roots or rootlike processes; sporophyte embryos protected by parental tissue

	15



	11a
	Green: chlorophyll-masking pigment usually absent; multicellular types freshwater or marine 

Phylum: ___________________________ Example(s):__________________________


	

	11b 
	Chlorophyll-masking red or brown pigments present; nearly always marine……………………………...
	12



	12a
	Usually dusky-brown; gas bladders characteristically present; length to many meters

Phylum: ____________________________Example(s):____________________________________

	

	12b
	Usually deep purplish-red; often finely divided  
Phylum: __________________       Example(s):________________________________________


	

	13a
	Nutrition usually saprophytic (that is, feeding on decaying material); sexual and asexual spores produced but true sperm and ova lacking …………………………………………………………………
	14


	13b
	Nutrition usually by ingesting solid plant or animal materials; sexual reproduction by sperm and ova; motile at some time in life cycle; radially or bilaterally symmetrical……………………………………...
	19



	14a
	Most conspicuous stage in life cycle is a creeping plasmodium of changing form 

Phylum: ____________________________ Example(s):__________________________


	

	14b
	Body usually composed of loosely or densely arranged filaments (hyphae); nonlocomotory 

Phylum: ____________________________      Example(s):__________________________

	

	15a
	Aboveground portion a prostrate thallus or upright shoot usually less than 2 cm tall; lacking vascular tissue and producing a dependent sporophyte generation  

Phylum: ____________________________Example(s):____________________________________

	

	15b
	Aboveground portion a shoot bearing true leaves and usually being much more than 2 cm tall; vascular tissues present, also a water-impervious cuticle; conspicuous generation is the sporophyte…. ………….

Phylum:___________________________                    Example(s):____________________________

	16

	16a
	Spores born in terminal, club-shaped strobili (cones); leaves reduced; stems jointed and silicon-impregnated …
Subphylum: _________________________Example(s):____________________________________

	

	16b
	Spores born on margins or undersides of more or less specialized leaves (sporophylls); leaves well developed….. …………………………………………………..Subphylum: _____________________


	17

	17a
	Spores in sori grossly visible on undersides or margins of foliage leaves; no flowers or cones; no seeds or pollen produced.  
Class: __________________________Example(s):________________________________________


	

	17b
	Pollen and seeds produced in flowers or cones…………………………………………………………….
	18



	18a
	Pollen and ovules born in cones; seeds not enclosed in fruits  Class: ____________________________

Example(s):________________________________________


	

	18b
	Pollen and seeds produced in flowers; seeds enclosed in fruits .Class: ___________________________
Example(s):________________________________________


	

	19a
	Digestive cavity lacking; body wall perforated by microscopic pores; feeding currents maintained by flagellated collar cells; major opening not a mouth but an osculum for exit of water currents; adult nonmotile 
Phylum: ____________________________ Example(s):_____________________________________

	

	19b
	Mouth and digestive cavity characteristically present, adult with well-developed powers of contractions, usually mobile……………………………………………………………………………………………

	20



	20a
	Adult typically showing some type of radial symmetry: locomotion sluggish or absent………………….
	21



	20b
	Adult characteristically bilaterally symmetrical and having definite anterior and posterior ends; usually freely mobile………………………………………………………………………………………………..
	22



	21a
	Body bell-shaped or saccular, bearing tentacles ringing centrally located mouth 

Phylum: ____________________________   Example(s):__________________________

	

	21b
	Symmetry of adult 5-partite; usually with tube feet for suction, and with calcareous plates and/or spines embedded in skin 
Phylum: ____________________________Example(s):_____________________________________


	

	22a 
	Body characteristically unsegmented………………………………………………………………………
	23



	22b
	Body externally and/or internally segmented during all or part of life cycle; 2 or more pairs of locomotory appendages often present……………………………………………………………………...
	32



	23a
	Body usually more or less elongate and wormlike, flattened to cylindrical in cross section ......................
	24



	23b
	Body usually compact, seldom obviously wormlike……………………………………………………….
	26



	24a
	Body soft, often much flattened; digestive tract (when present) with only one opening; many types are parasitic 
Phylum: ____________________________Example(s):___________________________

	

	24b
	Body usually slender and elongate, more or less cylindrical in section; digestive tract complete from mouth to anus………………………………………………………………………………………………
	25



	25a
	Body encased in semi-elastic cuticle restricting lengthening and shortening; either slender and wormlike or else bearing anteriorly a double whorl of cilia and having telescoping hindparts 

Phylum: ____________________________         Example(s):__________________________


	

	25b
	Body soft, capable of extreme shortening and lengthening, readily fragmenting; prey captured by means of very long reversible proboscis; exclusively marine 

Phylum: ____________________________ Example(s):_____________________________________

	

	26a
	Processing lophophore (coiled, tentaculate feeding organ)………………………………………………...
	31



	26b
	Lophophore lacking; body with ventral muscular food, covered by mantle; 0, 1, 2 or 8 externally or internally located calcareous valves (“shells”) …………….Phylum: ____________________________
	27


	27a
	Typically having 1 pair of large, well-developed eyes and 8 or more prehensile arms; foot forms siphon used in jet propulsions 
Class: ____________________________Example(s):___________________________________

	

	27b
	Eyes inconspicuous; prehensile arms lacking; foot usually used for digging or creeping…………………
	28



	28a
	Shell single or lacking……………………………………………………………………………………...
	29



	28b
	More than one valve characteristically present…………………………………………………………….
	30



	29a
	Shell tubular; not coiled, open at both ends; foot modified for digging 

Class: ____________________________________Example(s):___________________________
	

	29b
	Shell usually with only one aperture, often coiled; large foot typically flattened for creeping

Class: ____________________________________Example(s):___________________________

	

	30a
	Two valves present; foot bladelike, used in digging 

Class: ____________________________________Example(s):___________________________

	

	30b
	Eight overlapping valves typically present         
Class: ____________________________________Example(s):___________________________

	

	31a
	Body enclosed by upper and lower calcareous valves; often attached to substratum by stalk passing through hole in lover valve ………………………….Phylum: ____________________________


	

	31b
	Usually colonial, each individual about 1 – 2 mm long, housed in chitinous or calcareous chamber of communal exoskeleton; valves lacking..........…………

Phylum: ____________________________Example(s):____________________________________

	

	32a
	Body elongate, soft, wormlike; skeleton lacking; paired appendages absent, or if present, unjointed 

Phylum: ____________________________Example(s):_______________________________

	

	32b
	External or internal articulated skeleton and 2 or more pairs of jointed appendages often present………..
	33



	33a
	Body covered by joined exoskeleton; pharyngeal clefts lacking ...Phylum:________________________


	34

	33b
	Jointed internal skeleton (endoskeleton) present in most types; pharyngeal clefts present at some time in life cycle ……………………………………………………Phylum: ____________________________


	38

	34a
	Antennae lacking; piercing fangs present instead of biting jaws 

Subphylum: ____________________________Example(s):______________________________

	

	34b
	Possessing 1 or 2 pairs of antennae; jaws characteristically present though variously modifies; typically having at least 2 additional pairs of food-handling appendages …………………………………………
Subphylum: ____________________________


	35

	35a
	Mainly aquatic; exoskeleton usually hardened with calcium deposits; 2 pairs of antennae

Class: ____________________________Example(s):____________________________

	

	35b
	Mainly terrestrial; 1 pair of antennae………………………………………………………………………
	36



	36a
	Body elongate, composed of similar segments; walking appendages nearly all alike; wingless…………..
	37



	36b
	Body of three major divisions (head, thorax , abdomen); thorax bearing 3 pairs of legs and characteristically 2 pairs of wings 

Class: ____________________________       Example(s):__________________________

	

	37a
	Body flattened from top to bottom; first pair of legs form poison claws; 1 pair of appendages per visible body segment 
Class: ____________________________ Example(s):____________________________________

	

	37b
	Body cylindrical in cross section; poison claws lacking; 2 pairs of small, weak legs per externally visible body segment 

Class: ____________________________ Example(s):________________________________

	

	38a
	Metamerism inconspicuous in adult which is often nonmotile and attached to substratum; pharynx expanded into huge filtration basked; body covered externally by tunic ……………

Subphylum: ____________________________   Example(s):______________________________

	

	38b
	Adult mobile, with fairly conspicuous metamerism (at least of many internal structures)………………
	39



	39a
	Body fishlike but lacking articulated endoskeleton and paired appendages; no paired eyes; metamerism evidenced by linear series of pharyngeal bars and segmental muscles 

Subphylum: ____________________________


	

	39b
	Possessing internal bony or cartilaginous skeleton including cranium and vertebral column; usually 2 pairs of appendages borne on trunk; paired eyes present ………………………………………………..

Subphylum: ____________________________


	40

	40a
	Begin your own dichotomous key to distinguish between the 7 classes of vertebrates…………..
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