
The Fossil Record Quotations

www.Creation.com Page 1

The Fossil Record Quotes
Compiled By Paul nethercott

April 25, 2011

Encyclopaedia Britannica,
2002 Hard Copy Edition.

Scorpions
The presence of these fossils along with differing interpretations of embryologic and morphological data have
produced a controversy over the origin of the arachnids and the relationship of scorpions to other arachnids.
Volume, 13, Page 861

Annelids
The annelids are considered to have evolved in the sea, perhaps from an ancestral flatworm that evolved through the
trochophore larva, the characteristic early stage of polychaetes. The oligochaetes are thought to have developed from
polychaete stock; the leeches, which have the clitellum in common with the oligochaetes, probably evolved from the
latter (see Figure 5). The question of which polychaete order preceded the others remains unresolved. Volume, 13,
Page 784

Angiosperms
Lacking woody tissues for the most part, Liliidae make poor fossils and their geologic record is consequently
incomplete. Volume, 13, Page 756

Angiosperms
It is clear from the divergence of opinion that the broad pattern of evolution among the monocots (Liliopsida) is far
from clear. No doubt the class is very ancient, perhaps having diverged not long after the origin of the flowering
plants. With its scant fossil record and convergence in many lineages for diverse character combinations, it is not
surprising that the phylogeny of Liliidae remains poorly known. Details of the evolutionary relationships among the
families of the subclass are equally meagre, making it impossible to allow an informed choice about which systems
of classification best reflect phylogeny. Volume, 13, Page 756

Angiosperms
Evolution. The evolutionary relationships among the families placed in the Sapindales, and between them and other
orders, are still somewhat obscure. No two authors of contemporary systems of classification seem to be able to
agree on the circumscription of the order and its close relatives. Volume, 13, Page 707

Salamanders
Fossils have contributed little as yet to the understanding of salamander evolution. The earliest definitive salamander
from the Middle to Late Jurassic Period (187 to 144 million years ago) may be the sister taxon (Karauridae) of all
other salamanders. Several other families (Prosirenidae, Scapherpetonidae, Batrachosauroididae) are known only
from fossils. The relationships of salamanders to other living and fossil amphibians are unclear, but recent workers
consider the three living groups to form the subclass Lissamphibia. Volume, 13, Page 427

Algae
The evolutionary relationships of algae (Figure 4) are not well understood. Volume, 13, Page 241

The class Dinophyceae is also of uncertain origin. Volume, 13, Page 241

As in the case of the other algae, the origin of the chromophyte algae is unknown. Volume, 13, Page 241

The Cryptophyceae are truly an enigma. They have no fossil record, and other data are conflicting. Volume, 13,
Page 241
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Bacteria
The nature of the original predecessor involved in the origin of life is subject to considerable speculation.
Volume, 14, Page 584

Nematodes
In the absence of useful fossils, the evolutionary history of the aschelminths can only tentatively and incompletely
be reconstructed from their structure and development. Volume, 14, Page 126

Rotifers
The evolution of the rotifers is not clear. Volume, 14, Page 126

Arthropods
Most zoologists recognize the trilobites, chelicerates, crustaceans, and uniramians as four major lines of arthropod
evolution, but there is little agreement as to how these lines are related to one another or, indeed, if they had
independent evolutionary origins from the annelids. The Uniramia takes its name from the proposition that the
appendages of these arthropods are primitively unbranched. This idea is not accepted by all zoologists, especially
some entomologists. Volume, 14, Page 112

Birds
Passerines, like other small land birds with fragile bones and arboreal habits, are rarely fossilized; hence the fossil
record gives few clues to their evolution. Their origins, both in time and ancestral type, can only be guessed.
Volume, 15, Page 100

With the lack of a significant fossil record, nothing is known of the type or types of birds from which passerines
arose. Studies of the anatomy of modern forms have led to a general agreement that the perching birds developed
from more than one ancestral type (polyphyletic origin). But until more evidence is unearthed, nothing further can
be said. Volume, 15, Page 100

Mosses
For mosses, the earliest material that appears unambiguous is in the Permian period (286 to 245 million years ago),
and the detailed relationships are not clear. The subclass Bryidae is most likely, but more precise attribution is
difficult. Volume, 15, Page 256

Vertebrates
The knowledge of vertebrates as revealed by fossils has grown rapidly during the past few decades, but there is
much still to be discovered. The ancestral vertebrate (proto vertebrate) has been sought for more than 100 years, and
the likelihood of finding it today is not much greater than in the past. It can be assumed that the proto vertebrate was
small and soft-bodied, two factors that suggest the improbability of finding a fossilized form in a recognizable
condition. There are Cambrian fossils that have been suggested to be fossil cephalochordates and there are scales of
agnath fishes, but the first type of fossil is too simple and the second already too complex to explain the transition.
Volume, 16, Page 249

Coral, Sea Anenomes
Speculations about the origin of the phylum are not easily resolved, for preservable skeletal structures developed
relatively late in cnidarian evolution. Volume, 16, Page 527

Crustaceans
The fossil record, although fairly rich, has not solved any of the questions about the early evolution of the Crustacea.
The earliest of the definite fossil crustaceans are ostracods, a relatively specialized group. There are also indications
from the Burgess shales of the Cambrian period (570 to 505 million years ago) that many features of crustacean
organization had already evolved by this time. Volume, 16, Page 845

Fungi
The origin of the fungi is obscure, the fossil record being scanty and virtually meaningless. Volume, 19, Page 607

As for the interrelationships among fungal groups, there is much controversy. Volume, 19, Page 607
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Fungi
Not all, however, are agreed as to which group of Ascomycetes gave rise to the Basidiomycetes, nor indeed as to
which Basidiomycetes are primitive and which are advanced. Whether the holobasidium (simple, club-shaped
basidium) or the heterobasidium (septate or deeply divided basidium) came first is a highly controversial question
that has a great bearing on the origin of the Basidiomycetes. Also, the fact that the dolipore (inflated) septum has not
been found in the rusts or smuts or in any clearly nonbasidiomycetous group poses an interesting question on the
origin of the Basidiomycetes. Volume, 19, Page 607

Brachiopods
Their evolution and distribution was wide and rapid. More than 35,000 species in more than 2,500 genera are
known, and the number of described species increases yearly. Articulate and inarticulate brachiopods appeared at the
same time in a relatively advanced state of development, indicating a long evolution from forms without shells, an
evolution apparently lost or unrecorded in Precambrian times. Volume, 22, Page 538

Bats
The fossil record of bats prior to the Pleistocene (about 2,500.000 years ago) is limited and reveals little about bat
evolution. Most fossils can be attributed to living families. Skulls and teeth compatible with early bats are known
from the Paleocene (about 60,000,000 years ago), but these fossils may equally well have been from insectivores.
from which bats are clearly separable only on the basis of adaptations for flight. By the middle Eocene (45,000,000
years ago) bats with full flight had evolved. Volume, 23 Page 425

Carnivores
Opinion is divided as to whether the order Carnivora arose from the ancient creodonts or had a separate and
independent origin from the order Insectivora. Volume, 23 Page 425

Mollusks
The fossil record gives little clue as to how the mollusks originated and how the eight classes differentiated in
Precambrian times. Volume, 24 Page 300

Turtles
The evolution of the turtle is one of the most remarkable in the history of vertebrates. Unfortunately, the origin of
this highly successful order is obscured by the lack of early fossils, although turtles leave more and better fossil
remains than do other vertebrates. By the middle of the Triassic Period (about 200,000,000 years ago) turtles were
numerous and in possession of basic turtle characteristics. Volume, 26 Page 704

Vertebrate Palaeontology And Evolution,
By Robert L. Carroll, W. H. Freeman Publishers, New York, 1988.

Most fossiliferous horizons record only an extremely short period of time and are separated by long gaps from other
productive zones. Because of this problem, few paleontologists have been concerned with change within species and
most simply assumed that it followed the pattern hypothesized by Darwin. Page 571

One of the major reasons for the continuing debate regarding the rates and patterns of evolution is certainly the
incompleteness of the fossil record. In Darwin's time, no evolving sequences had been discovered. At the present
time, the fossil record provides a good framework of evolutionary patterns, but significant gaps remain between
many of the major groups and between most well-known species and genera. Page 571

Even in well-documented sequences, species and gen era commonly appear suddenly in the fossil record. This
pattern may be attributed to sudden evolution within the area being sampled; but it can almost always be accounted
for by migration from some other part of the world. Page 571

The rarity of relatively complete stratigraphic sequences makes it difficult to document the nature of evolutionary
change within species. Page 572
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However, such scanty evidence is - not sufficient to demonstrate evolutionary rates. The remainder of the skeleton
from different horizons or localities may differ dramatically or not at all. Page 572

Not surprisingly, these conditions are almost never completely met. Only under exceptional circumstances is it
possible to measure evolutionary rates at the species level, so as to test empirically the hypothesis elaborated by
Eldredge, Gould, and Stanley. Page 572

It may be noted that the "sudden" appearance of the genera Loxodonta, Elephas, and Mammuthus occurs after a
500,000-year gap in the fossil record. Page 574

There are no cases among vertebrates that clearly document extremely rapid evolution from one species to another,
although most transitions are without an adequate fossil record. Page 575

The most dramatic evolutionary events are those that combine a major change in habitus with the appearance of a
new structural-functional complex. Examples include the origin of amphibians, birds, pterosaurs, and ichthyosaurs.
The appearance of these groups is made all the more striking by the rarity of intermediate forms in the fossil record.
Page 579

Major Structural and Physiological Changes in the History of Vertebrates

A. Features associated with the origin of vertebrates
The emergence of the chordate body plan
Development of the neural crest and its derivatives
Origin of brain and paired sense organs
Origin of bone (which occurred separately in several lineages)

B. Features associated with the origin of gnathostomes
Origin of jaws
Origin of teeth with regular replacement pattern Origin of paired-fins
Origin of swimbladder in osteichthyes

C. Features associated with the origin of tetrapod groups
Origin of limbs in amphibians
Origin of the amniote egg
Origin of an impedance-matching ear in squamates, archosaurs, turtles, and mammals
Loss of limbs in aistopods, caecilians, and snakes
Secondary aquatic adaptation of mesosaurs, ichthyosaurs,
Secondary aquatic adaptation of nothosaurs, placodonts, mosasaurs, whales, and sirenians

D. Features associated with the origin of flight
Origin of wings in pterosaurs, birds, and bats
Elaboration of the avian respiratory system
Echolocation in bats

E. Features associated with the origin of mammals
Endothermy
Hair
Mammary glands
Precise tooth occlusion and the tribosphenic molar
Trophoblast of placentals. Page 579

If intermediates between rhipidistians and amphibians had been common or widespread, their remains would almost
certainly have been discovered in the well-known deposits of middle and late Devonian age. Page 580

Other transitions, like that between advanced thecodonts and pterosaurs and those leading to the origin of
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ichthyosaurs and bats, seem much more dramatic because we lack knowledge of immediately ancestral forms. Page
580

The absence of numerous inter-mediate forms can be attributed to the limited possibilities for adaptation to
intermediate habitats. Page 580

Their fossil record in the Triassic is incomplete; i but it appears to have required about 40 million years to achieve
the pattern of advanced ichthyosaurs. Page 583

The radiation of marsupials in South America probably followed a similar pattern, although the fossil record is not
sufficiently complete to document its detailed characteristics. Even less is known of the early radiation of marsupials
in Australia. Page 587

Encyclopaedia Britannica,
2011, Online Library Edition.

Pelecaniforms, Birds
The origin of the pelecaniforms is a matter of some debate. Some authorities assert that pelecaniforms diverged from
other birds as late as the early Eocene Epoch (about 56 million years ago); however, available evidence suggests that
the stocks leading to the Procellariiformes, typical pelecaniform birds ( Fregatae plus Pelecani), Phaethontes, and
Laridae (gulls and terns), diverged during the Cretaceous Period, probably at least 70 million years ago.
Nevertheless, there is widespread agreement that pelecaniforms diversified into the six extant families by the early
Miocene Epoch (which began some 23 million years ago).

Heteroptera
Paleontologists do not agree on the exact or relative ages of either the Homoptera or Heteroptera. While some
entomologists consider each group a separate insect order, others feel they have a common origin and classify them
as suborders of the order Hemiptera. Although characteristics of the earliest Homoptera are not known, it is probable
that the Protohomoptera had three tarsal segments, three ocelli, two pairs of wings about equal in size and shape
with complete venation, an alimentary tract lacking a filter chamber, and male genitalia fitted with harpogones and
subgenital plates.

Annelids
The annelids are considered to have evolved in the sea, perhaps from an ancestral flatworm that evolved through the
trochophore larva, the characteristic early stage of polychaetes. The oligochaetes are thought to have developed from
polychaete stock; the leeches, which have the clitellum in common with the oligochaetes, probably evolved from the
latter.

The question of which polychaete order preceded the others remains unresolved. The Archiannelida were long
considered to have been the earliest polychaete group because of their primitive condition; however, some members
(e.g., Polygordius) that lack setae and external segmentation and have simple nervous, muscular, and circulatory
systems are now considered to be a specialized group. Polygordius species typically are small in size; they have cilia
on their surfaces for locomotion, respire through the skin, and have internal fertilization. Finally, the larvae undergo
non-pelagic development. The polychaetes appear therefore to have undergone radiative evolution, in which every
character has been modified independently of the others. There is thus little basis for regarding any one order as
ancestral to the others.

Protozoans
The poor fossil record of protozoans has hampered attempts at unravelling the complexities of their evolution.
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Sponges
Sponges have evolved in a way foreign to that of other animals. They probably arose from flagellated protozoans,
although it is not certain which group.

Crustacean
Various attempts have been made to construct a hypothetical ancestral crustacean from which it would be possible to
derive all the others. The prerequisites for such an ancestor seem to be an elongated body, two pairs of appendages
in front of the mouth, a pair of mandibles behind the mouth, and numerous trunk segments with appendages that
form a continuous series of similar structure.

The fossil record, although fairly rich, has not solved any of the questions about the early evolution of the Crustacea.
The earliest of the definite fossil crustaceans are ostracods, a relatively specialized group. There are also indications
from the Burgess shales of the Cambrian Period (542 million to 488.3 million years ago) that many features of
crustacean organization had already evolved by this time.

Gastropods
Opisthobranchs probably arose from an unknown group of primitive prosobranchs and have evolved extensively
into different lines showing a reduction of the visceral hump and shell.

Mollusks
The fossil record gives little clue as to how the mollusks originated and how the eight classes differentiated in
Precambrian times. The evolutionary pathway must thus be largely inferred from comparative anatomy and
development and, more recently, from molecular data.

Lice
Apart from a louse egg found in Baltic amber, there are no fossils that might provide information on the evolution of
the lice.

Heteropteran
The fossil record is too poor to offer significant help in reconstructing the phylogeny of the Heteroptera. Their small
size, the fragile nature of dead individuals, and a preference for habitats that seldom are conducive to fossilization
have resulted in few fossils.

Coleopteran
Although many beetle fossils are known, they consist mostly of isolated elytra, which reveal little about the history
of the order. Complete fossil specimens are closely related to living forms.

Insect
The Arthropoda, whose origin is thus far unknown, probably arose in Precambrian times, perhaps as much as 1
billion years ago.

The insect fossil record has many gaps.

No fossils have yet been found from the Late Devonian (about 385 million to 359 million years ago) or Early
Carboniferous (about 359 million to 318 million years ago) periods, when the key characters of present-day insects
are believed to have evolved; thus, early evolution must be inferred from the morphology of extant insects.
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Arthropods
Most zoologists recognize the trilobites, chelicerates, crustaceans, and myriapods as four major lines of arthropod
evolution, but there is little agreement as to how these lines are related to one another or, indeed, if they had
independent evolutionary origins from the annelids.

Scorpions
The presence of these fossils along with differing interpretations of embryological and morphological data have
produced a controversy over the origin of the arachnids and the relationship of scorpions to other arachnids.

Arachnid, Spiders
While arachnid fossils are abundant, it is extremely difficult to trace the evolution of individual groups.

Casuariiform, Birds
The absence of fossil material notwithstanding, the order must have had a long evolution during the Cenozoic Era
(from 65.5 million years ago to the present).

Ciconiiform, Birds
Most but not all ornithologists accept that the order evolved through a single phyletic line—apart from the equivocal
position of the flamingos (Phoenicopterus) and with possible reservations about shoebills (Balaeniceps).

Falconiforms, Birds
Falconiforms have no obvious evolutionary links with other birds. Currently they are placed between ducks, on the
one hand, and game birds on the other; but they bear no clear resemblance to either, while fossil evidence does not
indicate intermediate links.

Columbiformes, Birds
By the time they appear in the fossil record, the Columbiformes are already so well differentiated that their
phylogenetic relations cannot be determined with certainty.

Piciformes, Birds
The dearth of fossils leaves the evolution of existing groups open to speculation. If it is true that existing families of
the order are only specialized remnants of a formerly more diverse assemblage, then the generalized groups that
might have included common ancestors of some of the modern families are now extinct. Therefore, the evolution of
the order must be interpreted from inferences based on the morphology of its existing families.

Little can be said about the puff birds and jacamars. Both families are relatively uniform, and no existing species
shows intermediacy or close resemblance between them. They must have evolved very early in the history of the
order from a generalized fly-catching ancestor. If suborders Galbulae and Pici are indeed closely related, their
divergence from a common ancestor must have occurred long ago.

Birds
The origin of birds, feathers, and avian flight have long been hotly debated. That birds evolved from reptilian
ancestors is universally accepted, but did they evolve from thecodont reptiles or theropod dinosaurs? How and when
did feathers evolve from the scaly reptilian integument? Did avian flight evolve from a terrestrial ancestor or an
arboreal one? Such debates continue to be fuelled by regular discoveries in China and Mongolia of remarkably
preserved fossils from a critical period in avian evolution—the Early Cretaceous (145.5 million to 99.6 million years
ago).
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Cephalochordates
Soft-bodied animals such as lancelets rarely have a good fossil record. A few fossils have been interpreted as
cephalochordates, but few of these determinations are well founded.

Vertebrates
The knowledge of vertebrates as revealed by fossils has grown rapidly during the past few decades, but there is
much still to be discovered. The ancestral vertebrate (protovertebrate) has been sought for more than 100 years, and
the likelihood of finding it today is not much greater than in the past.

Chordate
Whether the ancestral chordate was more like a tunicate or a cephalochordate has been extensively debated.

Bats
The fossil record of bats prior to the Pleistocene Epoch (about 2,600,000 to 11,700 years ago) is limited and reveals
little about bat evolution.

Mosses
For mosses, the earliest material that appears unambiguous is from the Permian Period (299 million to 251 million
years ago), and the detailed relationships are not clear. The subclass Bryidae is most likely, but more precise
attribution is difficult.

Paracanthopterygian
The relationships between Sphenocephalus and other genera are obscure.

Fish
Although a great many fossil fishes have been found and described, they represent a tiny portion of the long and
complex evolution of fishes, and knowledge of fish evolution remains relatively fragmentary.

Echidnas
Echidnas probably evolved from some unknown monotreme ancestor during the Paleogene Period (65.5 to 23
million years ago). Echidnas' lack of teeth has hampered study of their evolutionary history, because teeth fossilize
well and often help to determine relationships between mammals. The oldest known fossil echidna was recovered
from an eastern Australian cave deposit from about 17 million years ago (during the early Miocene Epoch).
Although the material is fragmentary, it suggests that basic echidna characteristics, such as the birdlike, toothless
skull and robust skeleton specialized for digging, had evolved by this time.

Algae
The green algal classes are evolutionarily related, but their origins are unclear.
The class Dinophyceae is of uncertain origin.
The origin of the chromophyte algae also remains unknown.


