1.

Scleractinian – “Hard-rayed”

Echinodermata – “spiny skin”

Paleozoic – “ancient life”

Mesozoic – “middle life”

Cretaceous – “chalk bearing”

Durophagus – “shell crushing”

Agnatha – “no jaws”

Ostracoderm – “shell skinned”

Placoderm – “plated skin”

Tetrapod – “four legged”

Amphibian – “both lives”

Psilophyte – “smooth plant”

Reptile – “creeping”

Cephalopod – “head foot”

Spermatophyte – “seed plant”

Gymnosperm – “naked seed”

2.  

Distinguish between:

-Articulate brachiopod and bivalve:
bivalves = suspension/deposit feeders, mollusks, bilateral symmetry divided w/ horizontal line

articulate brachiopods = braciopods, bilaterall symmetry divided w/ vertical line

-Gastropod and bivalve:
gastropods = snails, predators and grazers, mollusks, some graze on bivalves 

bivalves = clams, suspension/deposit feeders

-Nautiloid and ammonoid:
nautiloid = cephalopod mollusk, dominant in Ordovician and Silurian, simple straight septa divide shell into chambers

ammonoid = cephalopod mollusk, dominant after Devonian, septa divide shell into chambers are often series of waves (very distinct)

-Regular echinoid and irregular echinoid:
regular echonoids = mouth in sea floor, anus on top, radially symmetrical with 5 grooves leading between mouth and anus, long spine, sat on top of sea floor

irregular echinoids = mouth on top, anus on bottom, bilaterally symmetrical, more numerous shorter spines (hairlike aspect, burrowed into sea floor

-Cartilaginous fish and bony fish:
-c. fish = skeletons composed entirely of cartilage (not bone!), only bones are teeth/leading edges of some fins, tiny plates (dermal denticles = heavier externaml armor, sandpaperlike feel)

-b. fish = internal skeleton of bone, light-weight scales

-Rayfin and lobefin: 

ray fins: many thin parallel bones supporting bones

lobe fins: thick fleshy fins with a central axis of larger bones that are primary support of fins

-Pteridophyte and lycopsid:
-pteridophytes: reproduce only through spores 

-lycopsid: also reproduce through spores?!?.. so is a pteridophyte basically
-Lycopsid and sphenopsid:

-lycopsid: spirally arranged leaves growing directly from trunk

-sphenopsids: ribbed stems divided into segments by rings of leaves

-True fern and seed fern:
true fern = spore bearing vascular plats characterized by much-divided large leaves

seed fern = fern like plant produced seeds, pteriodsperm

-Gymnosperm and angiosperm:
 -gymnosperm = primitive seed plants in which seeds are exposed, important land plants in Paleozoic and Mesozoic, ovules are exposed on leaves (sporophylls) ex: conifers, cycads, ginkgos, etc.

-angiosperms = flowering plant, ovules are enclosed in a carpel

-Paleophytic flora and Mesophytic flora:
paleophytic = dominated by spore-producing and primitive seed plants

mesophyric = more evolutionarily advanced seed plants 

-Fauna and flora:
fauna = refers to the animals of a given period/region

flora = refers to the plants of a given period/region

-Ectothermy and endothermy:
-ectothermy = organism relies on external environment for internal body warmth (cold-blooded)

-endothermy = organism maintains nearly constant internal body temp through metabolic processes (warm-blooded)

3.

Eurypterid = lower and middle Paleozoic anthropods that were large and important predators in the ocean
Cephalopod = class of mollusccs including the living squids, octopi, and the pearly nautiul as well as many fossil nautiloids, ammonoids, and belemnites (typically shelled predators in the fossil record)
Ammonoid = major extinct group of cephalopod moluscs characterized by an external shell and wavy partitions (septa) dividing the shell into chambers, sutures on shell surface reveal that the organs became more complex over time (used to date them…)
Belemnoid = extinct group of cephalopod mollusks that had an internal, cigar shaped skeleton (squidlike animals)
Productid brachiopod = lacked functional pedicle, had a spine, and a concavo convex shell, larger and generally had spines on one or both valves which served to anchor the organism to the seafloor

Rudist bivalve = highly specialized bivalves, which built reefs in the Mesozoic period, had a coral like shape with a conical lower valve and a cap shaped upper valve, enormous size up to 2 meters high, frame building organisms on reefs during Cretaceous
Pangea = supercontinent in which all the present continents were grouped into a single landmass
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Agnatha = most primitive group (class) of fish, those without jaws, earliest known vertebrates
Ostracoderm = slow bottom dwelling jawless fish covered in an armor of bony plates, predators 
Labyrinthodont = short legged/large headed amphibians with large sharp conical teeth
Pelycosaur = synapsid reptile with differentiated teeth and a developing hard palate, appear to be direct ancestors to mammals
Therapsid = mammal like reptiles, with limbs that are slightly more built and longer than those of other reptiles, the limbs also become tucked beneath the body instead of spread to the side, braincase became larger, number of bones in toes of the feet was reduced in number to a 2-3-3-3-3 formula, 
Tracheophyte = vascular plants, fully terresterial with vascular tissue, stomata, trilete spores, and cuticle
Psilophyte = small vascular plants with very complex branching pattern may be a precursor to leaf development, some species have hairy or spiny stems

4.  

Convergent evolution = evolutionary pattern in which two or more unrelated groups develop orms that become similar in appearance
Ecologic tiering = vertical subdivision of space by organism for either feeding or avoiding other organisms; allows for the filling of niches and maximum use of available resources in an ecosystem

Chalk = type of limestone composed largely of the skeletons of microscopic coccoliths

Vascular system = system in plants made of vascular tissue which was used both for the transport of materials and the support of the actual plant structure includes both xylem and phloem

Seed = reproductive product of advanced land plants that contains an embryo sporophyte and a food supply within a resistant seed coat 
Sporangia = small, organic sac within which spores are produced and held until released by a plant, a spore case

Stomata = specialized cells concentrated on the underside of leaves that allow plants to breathe

Gill arch = tissues and bones that separate and support adjacent gills in fish

Amniote egg = shelled egg of reptiles and birds that can be laid on land.  The shell protects the embryo from drying out and allows respiration to occur.  Tissues inside the shell nourish the embryo and take care of its waste.

5.  Indicate the period in which each first appears in the fossil record:
Ammonoids = Devonian

Scleractininian coral = Triassic

Vertebrates = Cambrian 

Ostracoderms = Ordovician

Rayfins = Latest Silurian

Lobefins = Latest Silurian

Amphibians = Carboniferous

Reptiles = Carboniferous

Tracheophytes = Late Silurian

Lycopsids = Devonian

Sphenopsids = Devonian

Seed ferns = Devonian

Angiosperms = Early Cretaceous

6.  Periods of Paleozoic and Mesozoic Eras:

Paleozoic (from oldest to youngest): Cambrian, Ordovician, Devonian, Silurian, Mississippian, Pennsylvanian (together the Carboniferous), and Permian

Mesozoic: Triassic, Jurassic, and Cretaceous

7.  Most conspicuous brachiopods of Paleozoic Era, “sea shells” of Paleozoic

Probably the articulated brachiopods…

8.  When were coral reefs particularly common during the Paleozoic Era?  Which group of corals was the dominant reef builder at this time?  What happened to the reef community late in the Devonian Period?  

Coral reefs were particularly common during the Silurian and Devonian periods in the shallow waters present then formed by tabulate corals.  When sea levels rose in the Devonian tabulate coral became more rare. They were finally completely eliminated at the end of the Perminian in the mass extinction.

9.  What might have caused global cooling near the end of the Devonian Period?  What evidence suggests that global cooling contributed to the mass extinction at that time?

As land dwelling plants started to populate the Earth they eliminated a lot of the carbon dioxide in the atmosphere through the process of photosynthesis.  Carbon dioxide is a greenhouse gas which traps heat within the atmosphere.  Therefore the temperature may have dropped.  Evidence such as glaciation in Brazil suggest the cooling of the Earth in the late Devonian.  

10.  When was Pangaea assembled?  Describe Permian paleogeography and climate?

Pangaea was assembled by early Permian.  Sea level was low.  Pangaea stood far above the water with relatively few epi-continental seas.  The climate was arid in the middle of the continent.  

11.  What group of articulate brachiopods built reefs in the Permian period?  In what way does this group of brachiopods represent a case of convergent evolution?  Cite a convergence with rugose corals from the Cretaceous Period.

12.  What was the greatest mass extinction of the Phanerozoic Eon?  Rugose corals, tabulate corals, and trilobites became extinct at the end of which period?  What other groups were hard hit in this mass extinction event?

The End Permian was the largest mass extinction event of the Phanerozoic eon.  Rugose corals, tabulate corals, and trilobites all became extinct at the end of the Permian.  The suspension feeders were hard hit as well as blastoids, bryozoans, brachiopods, crinoids, and ammonoids.

13.  What events occurred at the end of the Permian Period and how may they have contributed to the mass extinction at that time?

1.  The assembly of Pangaea radically reduced the amount of shallow marine environments, cut down the amount of tropical environments, and drastically changed the climate.

2.  A meteor may have struck the Earth possibly in Antarctica.

3.  An exploding supernova may have emitted gamma rays which destroyed the ozone layer allowing the Earth’s rays to destroy life not deep in the ocean.

4.  Volcanism may have disrupted the environment by introducting large amounts of gasses especially greenhouse gases which would alter the climate.

5.  combination is most likely.

14.  When did Pangaea begin to fragment?  In what ways did the fragmentation affect sea level?  Indicate the general nature of the global climate during the Mesozoic Era.

It began to fragment in the Jurassic period.  The fragmentation caused sea level to rise as well as bringing more parts of land into contact with the ocean.  The general nature of the Triassic climate was dry with fluctuating extremes in temperature.  By the Jurassic humidity and precipitation were more common.  Temperatures also rose but were more stable.  
15.  Explain the abundance of stromatolites in rocks of earliest Triassic age.  Indicate the general nature of the early Triassic marine invertebrate fauna.  

The biota of the earliest Triassic age was so destroyed that conditions were returned to a time when cyanobacteria could without being disturbed by grazers, etc. create the mat-like structures known as stromatolites.  The most common marine invertebrates of the early Triassic were bivalves, gastropods, ammonoids, echinoids, and a few articulate brachiopods.

16.  Why were coral reefs absent in the Early Triassic Period?  Explain the appearance of scleractinian corals in the Middle Triassic.  

Coral reefs are absent in the Early Triassic Period because both tabulate and rugose coral became extinct in the Permian-Triassic mass extinction event.  The Scleractinians evolved from a separate ancestor from both the tabulate and rugose corals but underwent convergent evolution during the Triassic.  

17.  What three groups of marine invertebrates are particularly characteristic of the Modern Evolutionary Fauna?  Compare the Paleozoic Evolutionary Fauna and the Modern Evotolutionary Fauna.  What were the dominant taxonomic elements and feeding types in each fauna?  When did the Modern Fauna replace the Paloezoic Fauna?  Why?  When was each fauna dominant?  

-Bivalves (with newly adapted siphons), gastropods, and echinoids

-The Paleozoic Evolutionary fauna was dominated by multi-tiered, epifauna suspension feeders.  The Modern was dominated by multi-tiered, infauna deposit and suspension feeders.  

-The Modern Fauna replaced the Paleozoic Fauna subsequent to the Permian-Triassic mass extinction, because they were not as severely affected by the extinction event.  

-The Paleozoic fauna was dominant from the Ordovician to the Permian following the Cambrian fauna and preceeding the dominance of the Modern fauna which began in the Triassic and continues to this day.  

18.  Which era is the “Age of Ammonoids”?  What was the probable function of the fluted septa in ammonoids?  How can late Mesozoic ammonoid shells be distinguished from late Paleozoic ammonoid shells?  

The Mesozoic is known as the age of the ammonoids.  The probable function of the fluted septa was it helps reinforce the structure of the shell and prevents it from being crushed or implosion of the buoyant chambers from pressure changes.  Late Mesozoic ammonoid shells (with ammonite septum) can be distinguished from late Paleozoic ammonoid (with goniatite septum) shells by the complexity of their septa patterns on the outside of their shells.

19.  What groups of predatory cephalopods were present in Mesozoic seas?
Ammonoids

20.  Compare the way of life of most Paleozoic bivalves with the way of life of most Mesozoic and Cenozoic bivalves.  What caused this change?  
The Paleozoic vivalves were epifaunal, attaching themselves to the bottom by tough horny threads.  They were poor burroweres, thy could only nestle into the soft sediment until nearly covered, otherwise they would have suffocated.  In the Mesozoic that changed with the evolution of siphons.  Siphons, extensions of the mantle acting as a snorkel supplying bivalves with oxygen and/or food from the water just at the ocean floor, allowed bivalves to be better and more efficient burrowers.  They could now escape predation better than brachiopods, etc.

21. Describe the “Mesozoic marine revolution” and the attendant evolutionary “arms race.”  What are durophagous predators?  What antipredatory responses evolved among each of the following groups: bivalves, regular echinoids, irregular echinoids, and gastropods?

The Mesozoic Marine Revolution refers to major changes in the life habits and relative abundance of particular marine animals that were triggered by a great increase in predation during the Jurassic and Cretaceous Periods.  This increase involved both the intensity of predation (more predators) and the destructiveness to shells (predators could get into shells more easily).  As a result species of prey began to adapt defenses in order to greaten the chances of survival against predators, who in turn adapted better weapons to counter the new defenses of their prey.  This is called the evolutionary arms race or escalation.

Bivalves: began living infaunally

Regular echinoids: developed spines

Irregular echinoids: lived infaunally

Gastropods: developed tougher, thickier, and slipperier shells, with spines and bigger apertures

23.  Indicate three diagnostic characteristics of the chordates.  Indicate three diagnostic characteristics of the vertebrates.

Chordates = notochord, pharyngeal slits, endostyle, long, muscular tail, hollow dorsal, nerve chord

Vertebrates = spinal cord, muscular system, central nervous system, largely centralized head (eyes other sensory organs there)

24.  Why is the Devonian Period referred to as the “Age of Fishes”?  What groups of fishes first appeared in the Devonian?

The Devonian Period was a time of rapid evolution of fish.  Placoderms, most primitive jawed fish, were armored predators, evolved in the Lower Devonian.  Chondrichthyes, the cartilaginous fish/sharks/rays, and Osteichthyes (advanced bony fish) both evolved at this time as well.  

25.  Describe one adaptation in sharks to help solve the problem of buoyancy.  

They have large oily livers, which are lighter than water and help therefore help them float.

26.  Why is the modern coelacanth an example of a “living fossil”?  Why might a group of organisms not show any significant evolutionary change over a long period of time?

Coelacanth was a fish that helped give rise to the land vertebrates (tetrapods) during the Devonian Period.  During the Paleozoic and Mesozoic Eras they lived in shallow-water habitats and were thought to have become extinct during the Cretaceous.  They have however been discovered still alive.  Typically when these organisms are found they are found at very great depths.  The ocean bottom is a relatively stable environment compared to the shore line or land, where weather and other conditions change constantly.  The ocean bottom has not changed and thus there is nothing for these organisms to adapt to.

27.  What are the rhipidistians?  In what type of habitat did they live?  In what ways were they adapted to this habitat?  What is the evolutionary significance of the rhipidistians?  In what ways were they preadapted for life on earth?    

-The rhipidistians were a freshwater Devonian lobe-finned fish, which may have been an ancestor of the amphibians.  They were stream-lined, fast-swimming predators with long jaws, sharp teeth, well-developed eyes, joint that allowed mouth to open by raising skull, primarily lived in shallow water.  They also had external nostrils and lungs.

-They lived in river channels and lakes on large deltas with climates that alternated between wet and dry periods.

-They seem to be the missing link between water-dwellers and land-dwellers.

-They had both lungs and gills, which meant they had solved one of the problems for living on land the ability to gather oxygen from the air not the water.  The structure of the lobe fin was such that it was thick, fleshy, and quite sturdy with a median axis of bone down the center which could have served as a feeble locomotion device on land, later becoming stronger.

28.  What evidence indicates that amphibians evolved from rhipidistians?  What evolutionary changes occurred during the transition from rhipidistian to tetrapod?  In what type of a habitat did this transition occur?  

-The evidence supporting the idea that the rhipidistians gave rise to the amphibians is that the basic bone structure of the limbs of such rhipidistians as crossophterygian fish have the same basic bone strcture as early amphibians.  

-The changes between rhipidistians and tetrapod amphibians was mainly in the skeletal system.  The bones of the fins, vertebral column, pelvic girdle, and pectoral girdle all have to change.  They also developed ears for detecting sound waves in the air.

-The habitat was probably half water half land.  

29.  Describe the posture of a typical amphibian.  What is the origin of this sprawling posture?  
Amphibians typically have their limbs sprawled to the side.  The origin is that the limbs developed from fish fins, which would have sprawled from the side in order to aid in swimming.  

30.  In what ways are amphibians still tied to the water?  What adaptations do they show for life on land?

-Amphibians are still tied to land for reproductive purposes, because their gelatinous eggs must be laid in water.  Then the hatchlings are usually immature and go through a tadpole like stage with only gills, in which they are unable to leave the water.  Also the respiratory process of amphibians is largely through the skin.  If the skin dries out it could be fatal so the amphibians are required to frequently wet themselves.  Many amphibians move rather awkwardly on land.

-The amphibians have lungs with which to breathe, limbs with which to move about on land, and they later developed ears.

31.  What problems had to be solved before plants could become terrestrial?  In what ways did tracheophytes solve these problems?

-Problems:

1.  Structural support – they did not have to hold themselves up before because the water held them upright.  Plants need not support themselves fully to be erect because water is relatively dense compared to air.

2.   Circulation – once water was obtained in order to bring it to the parts of the above ground parts of the tree where photosynthesis occurred some type of circulatory system was necessary.

3.  Obtaining water – The most reliable source of water for land plants is ground water, the earliest plants however had no means of obtaining it from there.

4.  Desicccation -  air is relatively dry, and a land dwelling organism needs some way to keep water in the tissues from being lost to air.  An outer coating impervious to water was necessary.

5.  Reproduction – spores in  water plant reproduction are carried by the water.  Land plants needed to find some way to transport spores by wind as well as water.  

-Solutions:

1.  Structural support – vascular tissue, consisting of many very narrow, elongated, tubular cells through which water and food circulate within the plant and made from lignin and cellulose, provided the support system necessary.  The hollow tube supported the weight because for a given volume of material a hollow tube is more rigid than a solid rod.

2.  Circulation – the vascular tissue was also the solution here because of its tubular design water and other materials could be transported throughout the plant.

3.  Obtaining water – vascular tissue in the roots, which likely came from the rootlike structures present in aquatic algae as anchorage systems, helped obtain water from underground.  

4.  Desiccation – An outer layer of waxy cuticle was developed to seal the inner plant from the dry air.  Also stomata, typically on the underside of the leaves, were used to allow the plant to breathe.

5.  Reproduction - The first plants to solve the problem of reproduction completely were the seed plants which 

32.  Why was the origin of the vascular system a major adaptive breakthrough in plant evolution?  What are the oldest known vascular plants?  How old are they?  

Vascular tissue enabled plants to live on land.  The first vascular plants belong to the phylum Rhyniophyta.  They were present at least by the Late Silurian.or early Devonian.  

33.  In what ways are lycopsids advanced over psilophytes (rhyniophytes) for life on land?  Describe the origins of leaves in tracheophytes.  

In contrast to rhyniophytes lycopods have true leaves and true roots, which means that vascular tissue penetrates both and they have more complex reproductive structures in which bunches sporangia, known as cones, formed at the angle under the leaf, whereas psilophytes had simple sporangia not well situated.  The origin of leaves in trachoephytes takes two different paths.  The first leaf type which is small and simple issuing directly from the sstem with a simple midvein is thought to have evolved from the small abundant hairlike spines on stems.  However the other type a large and much divided leaf of plants like leaves are not thought to have evolved in this manner.  Instead they came from the falttened and increasingly subdivided tips of branches where chlorophyll became concentrated in the tips.  

34.  Why are the pteridophytes restricted to moist habitats?  When did the first forests appear in lowland areas?  What are the advantages of the seed habitat?  What was the first group of seed plants and when did they appear?  

They were tied to moist habitats for reproduction.  The first forests appeared in lowland areas in the late Devonian.  

Cordaites was the first group of seed plants which appeared in the Pennsylvanian period.

35.  Describe the Pennsylvanian coal swamp forests.  What were the dominant groups of plants in these forests?

The upper story of the coal swamp forests were composed of three different types of tall trees each from differeng roups the Lepidodendron, of the lycopods, the Calamites, of the sphenopsids, and the Cordaites, of the conifers.  This story was over 30 meters tall.  The middle story was the formed by the true and seed ferns that produced and bundance of fern-type foliage.  This story was between 10-15 meters.  The understory of these forests consisted predominantly of smaller fersn and seed ferns of a wide variety.  Cordaites dominate around the landward edges of the swamp.  Lepidodendron occupied the seaward edges.  

36.  What changes to the terrestrial flora began to occur in the Permian Period?  Why?

The climate changes of the Permian caused the dominant lycopods and sphenopsids to be less abundant, while the conifers were able to survive the drier habitats of the Permian.  True ferns became more conspicuous, while seed ferns became less.  Overall, plants grew in flood plains and drier upland areas with various groups of gymnosperms dominanting.  

37.  What are the characteristic plants of the Mesophytic (Mesozoic!?) Flora?  

Four groups of plants clearly dominated.  The dominant understory plants were still ferns.  A diverse middle story of plants existed including tree ferns, seed ferns, and a group of gymnosperms including cycads.  Cycads and especially cycadeoids dominated Mesozoic landscapes.  The upper stories was formed by a variety of confiers that were similar to araucarians.  The ginkgos also appeared.  

38.  What advantages do angiosperms have over gymnosperms?  Explain the relationships between insects and flowering plants.

Gymnosperms are generally wind pollinated, which is a totally random process which in order to be successful requires the male gymnosperm to produce a tremendous quantity of pollen and requires that the female quantity be large in order to receive the pollen.  Angiosperms use insects for pollination.  Angiosperms unlike gymnosperms have both unisexual and bisexual forms which helps with insect pollination and increases cross-fertilization.  Insects that fed on the cones of early gymnosperms may have pollinated early gymnosperms.  In this way natural selection brought forth a trait that meant that a plant that was more attractive to insects would naturally reproduce more often.  Petals, smells, and nectar to attract insects can be viewed as part of the selective process that led to the evolution of more complex flowers.  The angiosperms shifted flower position to make them more conspicuous and accessible to insects.  Pollen could be larger, heavier, and more ornamented because it was not clinging to insects and other animals not the wind.  The insects themselves adapted to this as well as some species became depenent on flowers as a source of food.  

39.  When did reptiles become predominant over amphibians?  Why?

Through the Middle and Late Pennsylvanian synapsid reptiles came to dominate over amphibians.  The reptiles achieved this because they were not closely linked to water.  Scales on their bodies prevented desiccation but more important, they no longer needed water for reproduction because they had developed the amniote egg, which is covered by a hard but porous shell, which can be laid on land.  

40.  In what ways are reptiles advanced over amphibians for life on land?  What are the advantages of the aminote egg?

The reptiles adapted scales to help with desiccation.  They also evolved the aminote egg.  The aminote egg can be laid on land.  The young reptile also foregoes the young larval or tadpole stage of the amphibians.  They develop directly from embryo to juvenile.  

41.  What is the functional significance of the temporal openings in the skulls of synapsid and diapsid reptiles?

These openings allowed for attachments of strong jaw muscles, which allowed the reptile to snap its jaw shut rapidly.

42.  What were the two dominant groups of synapsid reptiles in the Permian Period?

The first group was the pelycosaurs which included the Dimetrodon, the sail-back reptile.  

43.  What was the probable function of the sail on the back of the pelycosaur Dimetrodon?

It was probably a thermoregulatory device.  When the animal was cold it was turn its sail broadside to the sun’s rays.  The sail rich with blood vessels would rapidly heat the animal.  When it was then too wam it would simply turn itself 90 degrees so the sail was parallel with the rays of the sun.  

44.  What are the advantages of endothermy?  What are the costs?
Being endothermic, warm-blooded, allows an animal to remain more active and regulate its  own body heat.  However endothermic animals require large amounts of food to regulate their metabolic proceses.

45.  What evidence suggests that some Late Permian thersapsids were becoming endothermic?  

The posture of dinosaurs is similar to that of warm blooded animals like modern birds and reptiles, so they could easily have been as active as them.  The predator-prey ratios found in fossils are comparable to predator-prey ratios of modern warm blooded predators.  The bones of dinosaurs are porous with numerous blood vessels like those of mammals indicating a high rate of metabolism.  Body size also suggests that an enormous dinosaur would face problems of venting excess body heat rather than a lack of body heat.  

46.  Why is the fossil record of marine life more continuous than that of terrestrial life?  
The majority of all life is present in the water not on land, thus there are fewer organisms to be preserved.  The conditions for fossil preservation on land are not highly favourable.  Whereas in water they can be covered quickly from suspended sediments that settle over the top of them and thus be protected from scavengers and mechanical breakdown, land surfaces typically do not offer such protection.  

