The genetic basis of microevolution is reasonably well understood in light of natural selection operating on polygenic variation in conjunction with one or more isolating mechanisms. For example the various species of Gallapagos Island finches may have evolved via specific allelic combinations adapting each type to a specific niche.

Multiple Alleles
Assume each of the following alleles in dominant form contributes one unit of beak length:

	Genotype
	

	AABBCCDDEE
	10 units of length above baseline

	aabbccddee
	0 units of length above baseline

	AaBbCcDdEe
	intermediate length (5 units)


The same kind of variation in multiple allele inheritance could of course apply to the thickness of the beak or any other structural feature of the finches allowing for the evolution of 12 different species, each adapted for a different dietary niche. The greater the genetic variability in a given gene pool, the greater the potential for speciation provided there is sufficient environmental diversity to provide for a diversity of niches. Microevolution then may be regarded as a mechanism for:

1. adaptation to a changing environment 

2. radiation of species and a greater exploitation of the environment by means of filling more niches 

3. increasing the stability of the ecosystem 

While microevolution results in an increase in the number of subspecies or species none of the newly evolved species represent a higher level of complexity. Strictly speaking, microevolution does not constitute evolution because it does not give rise to organisms of higher complexity. Clearly there is an enormous difference between a change in beak length and the evolution of an organ like the human brain. The differences among the fruit flies of Hawaii, for example, are really trivial compared to the differences between a mouse and an elephant.

The movement of high and low pressure systems accounting for day-to-day changes in the weather are clearly not an adequate explanation for the cycle of the seasons. The latter can only be explained by invoking astronomical factors, such as the tilt of the Earth's axis in relation to the sun. Similarly, macroevolution cannot be explained in terms of microevolutionary mechanisms. 

Macroevolution envisages an evolutionary continuum from protozoa to a number of successive intermediates to mammals. However, on examining the phylogenetic tree we find all lineages arising from nodes on a trunk. Yet both nodes and trunk are imaginary and to date we have little evidence to support the various imaginary linkages between the different lineages. Accordingly, we fail to find intermediates (living or fossilized) between successive phyla or classes.

According to the typological model we observe variation in a given class but also limitations to the degree of variation. For example, in the class mammalia, animals like the mouse, bear, elephant, bat and whale appear very different superficially but are all characterized by 

	- fur
	- 4-chambered heart

	- endothermy
	- feeding young on milk

	- diaphragm
	- 3 middle ear bones


There is thus a constancy of design. All the members of a class are equally representative of the class and all its members are equidistant morphologically and physiologically from any other class. In other words, it is impossible to arrange the members of a given class in a sequence such that members of the two ends of the sequence resemble the preceding and succeeding class. Thus variation in a class is not directional. It follows that the concept of typology is basically incompatible with the concept of intermediates. All biologists until Darwin, and a good number beyond Darwin, adhered to such a discontinuous typological model (Linnaeus, Cuvier, Agassiz, Owen and Lyell). This view of nature was not based on theological views (though consistent with the Genesis account of creation) but on observations of our biological world, both with respect to relationships between organisms and the fossil record.

Nature and Frequency of Intermediates 

Of all the millions of species only a handful of intermediates have come to light. But even these do not exhibit an intermediate morphology.

	e.g. lungfish
	- gills
	fish-like

	
	- spiral valve
	fish-like

	
	- heart
	similar to amphibians

	e.g. monotremes
	- lay eggs
	reptilian character

	
	- fur
	mammalian character

	
	- secrete milk
	mammalian character

	
	- middle ear bone
	mammalian character

	e.g. Peripatus (regarded as intermediate between annelids and arthropods)
	- circulatory system
	like arthropods

	
	- respiratory system
	like arthropods

	
	- nervous system
	like annelids

	
	- excretory system
	like annelids


From these examples it can be seen that the individual characteristics are not intermediate at all. Rather we see a mosaic of two distinct groups.

Homology
In mammals the bones of the upper arm, forearm, wrist, hand and fingers all match bone for bone in rat, dog, horse, bat, mole, porpoise and man. In each case we see some modification/adaptation in relation to mode of life, but in each case the same fundamental plan of structure is thought to be inherited from a common ancestor. But, homologous structures are not specified by homologous genes and not followed by homologous patterns of embryological development.

Accordingly, the way the gastrula forms and the positions in the blastula of cells which give rise to the different germ layers and their migration patterns are all very different in the different vertebrate classes1. 

Examples:

1. Gut derived from: roof of embryonic gut (sharks) 

. floor of embryonic gut (lamprey) 

a. roof and floor of embryonic gut (frog) 

b. lower layer of embryonic gut 

c. disc (blastoderm) in birds and reptiles 

a. Forelimbs derived from: trunk segments 

. 2-5 (newt) 

a. 6-9 (lizard) 

b. 3-18 (man) 

a. Development of kidney 

. fish and amphibians kidney derived from mesonephros 

a. reptiles and mammals. 

a. The mesonephros degenerates and adult kidney formed from a different mesodermal mass - the mesonephros 

a. Development of Eye
The optic cup acts as an inducer - inducing the epidermis to differentiate into a lens in the frog (Rana fusca). Obviously, lenses of eyes are homologous structures. But in another species of frog, Rana esculents, the optic cup can be removed from the embryo and the lens still develops (not so in R.fusca)2 . So the mechanics of determination/differentiation is very different. 

Specification of Homologous Structures by Different Genes in Different Species 

Most genes are pleiotropic (affecting more than one organ). For example, a mutation in the gene controlling wing and feather development in the domestic chicken causes the following3:

1. lack of wing and downy feather development 

2. deformed hind limb 

3. absence of lungs/air sacs 

4. absence of ureter and kidneys 

It may be concluded that nonhomologous genes are involved in specification of homogolous structures, i.e. the gene governing the development of wings (non-homologous relative to other vertebrates) controls specification/differentiation of homologous structures such as kidneys, lungs and hind limbs in different classes of vertebrates. Therefore, homologous structures are not controlled by identical genes. Homology of phenotype does not imply similarity of genotype. Numerous instances of structures initially regarded as homologous were on closer examination found to be merely analagous. 

Fossil Record
Since Darwin, many new fossils have been discovered but in practically every case the new fossil is either

1. something completely unrelated to anything known (new phylum) or 

2. similar to existing fossils or fauna but not truly intermediate 

Invertebrate Fossil Record
Prior to the Cambrian there were very few fossils and certainly none that would qualify as intermediates leading to the wide range of phyla exploding on the scene in the Cambrian. In the Cambrian we see the sudden appearance of all major phyla. Surprisingly they appear fully differentiated without a trace of intermediate forms linking the different phyla or classes. Similarly, with respect to the appearance of the angiosperms in the Cretaceous (100 MYA) there are no links between this class and more primitive forms in the pre-Cretaceous rock.

Vertebrate Fossil Record 

Fish groups appear suddenly (400 MYA) fully differentiated and highly specialized. These are not related in a sequential manner but related as sister groups. The same thing applies to amphibians (350 MYA). The first amphibians had well-developed fore and hind limbs fully capable of terrestrial locomotion. 

Evolution of Flight and Lungs in Birds 

A thecodont reptile is thought to be ancestral to both Archeopteryx (bird) and Dimorphodon (flying reptile)4 But Archeopteryx was characterized by

· fully developed feathers capable of powered flight 

· birdlike brain 

If Archeopteryx was capable of powered flight it is highly likely that it also had a 4-chambered heart and well developed avian lungs to support its elevated oxygen demand. In the evolution of flight the wing would have to have had sufficient feathers and structural adaptations to render the wing impervious to air. Any intermediate wing would have been of no value, rather it would have constituted a hindrance and natural selection would not have favored the survival of animals bearing intermediate wings. How did feathers evolve in the first place since the physical adaptations for powered flight are in opposition to gliding flight. Again the fossil record does not provide any evidence of intermediate wing stages. In Archeopteryx the wings are already well developed.

As to the evolution of the avian lung, this would have necessitated the development of unidirectional flow during inspiration and expiration via parabronchi and air sacs. This plan is found in all bird species but is not found in any other class of vertebrates. How could such a system have evolved when intermediate forms would not supply enough oxygen to sustain life? Such a lung would not be functional until both air sacs and parabronchi were well developed, each doing its job in a well coordinated fashion.

The avian lung does not expand/contract like the mammalian lung. Also the avian lung does not inflate after birth as in mammals. Rather, aeration of lungs occurs gradually over several days beginning before the time of hatching. Only after the main air ducts have filled with air does the final development of the lung (including air capillary network) take place. Air capillaries never collapse as alveoli do in mammals but fill with air or fluid as they grow into lung tissue5. 

The fossil record lacks a host of intermediates between thecodont - a typical reptile and the bird-like archeopteryx. Similarly huge gaps exist between the earliest known amphibian and the most closely related Rhipidistian fish (Fig. 8.2a)6, Ichthyosaurs and Hylonomus (Fig 8.2d)7, whales and their terrestrial ancestors (Fig. 8.2f)8, sea cows (Sirenians) and their earliest terrestrial ancestors (Fig 8.2h)9. In the case of the evolution of whales from land mammals, a great number of modifications would have had to evolve. Consequently, there should have been thousands of transitional species, but none have been found to date.

One can hardly blame the incompleteness of the fossil record for the absence of intermediate life forms. Of the 329 living families of terrestrial vertebrates 79% have been found as fossils; excluding birds, the percentage is 88%10. Of living orders of terrestrial vertebrates, 98% are fossilized. So the fossil record is reasonably complete. 

Because of this failure of the fossil record to support macro evolution some evolutionists have proposed saltational theories such as the punctuated equilibrium theory (Eldridge and Gould)11. According to this theory new species arise rapidly in small peripherally isolated populations. During the explosive phase as new species emerge the population undergoes rapid morphological change after which it spreads over a wide geographic area and undergoes little further change.

This is a valid model explaining gaps between species but doubtful that it can be extended to explain gaps between phyla. Major discontinuities could not have been crossed in geologically short periods of time.

Convergence versus Transitional Forms
The Rhipidistran fishes (ancient lobe-finned fishes) were regarded as amphibian ancestors and classified as intermediate between fish and terrestrial vertebrates. This was based on skeletal characteristics. It was assumed that the soft organs were transitional between fish and amphibians. Then in 1938 a Coelocanth was discovered off the coast of South Africa. To the surprise of Zoologists examining this specimen they found the following12:

1. outpocketing of gut only vestigial 

2. vein draining its wall returns blood not to left side of heart as in tetrapods but to sinus venosus at back of heart as in other osteichthyans 

3. heart characteristically fish-like i.e. no division into right and left sides 

4. gut typical of fish containing spiral-valved intestine 

Therefore, skeletal similarities between Rhipidistian fish (Coelocanths) and amphibians are now regarded as mere convergence and not transitional. Similarly, the Australian Tasmanian Wolf is almost identical to the placental dog skeletally but drastically different in terms of its soft anatomy.

Amphibian

--

Rhipidistan Fish - appeared transitional in terms of skeleton. But based on soft body

-- anatomy not transitional at all.

Similarly, the intermediate status of mamillian-like reptiles is not at all conclusive apart from a study of their soft anatomy. Certainly their nervous system is clearly reptilian based on their endocasts (brain size).

It is not enough to have 2 groups approach one another in terms of skeletal morphology. What is needed is an unambiguous continuum of transitional species exhibiting a perfect gradation of skeletal forms. In light of this, Stanley comments13: "The known fossil record fails to document a single example of phyletic (gradual) evolution accomplishing a major morphological transition and thus offers no evidence in support of the gradualistic model."

Due to the difficulty of explaining macroevolution in Neo Darwinian terms, evolutionists have come up with a number of alternate or what in some cases might be viewed as complimentary theories.

Saltational Evolution
The saltational approach to macroevolution envisages a morphogenesis characterized by mutations in developmental genes causing large phenotypic changes followed by polygenic modification culminating in new adaptive radiation. Arthur (1984)14 a strong advocate of saltational evolution makes the following points concerning his developmental theory.

1. Genes with major effects on development begin to act early in development. 

2. As development proceeds the number of developmental-genes (D-genes) affecting the phenotype of each successive stage increases. 

3. As the number of D-genes increases the magnitude of the phenotypic effect decreases. 

4. The process culminates with the adult phenotype characterized by a large number of D-genes many of which have a negligible effect; these are the polygenes of quantitative genetics. 

In Arthur's words, "Although the lack of a satisfactory mechanism for saltational evolution has led to its dismissal by many evolutionists, it is questionable whether in fact there is a satisfactory non-saltational or Neo Darwinian mechanism for the origin of new body plans."15
According to Arthur most speciation events include the production of new genera and phyla regarded as a consequence of the action of natural selection on quantitative polygenic variation within a single species, coupled with the action of one or more isolating mechanisms. Moreover, most classes and phyla originate through one or more speciation events involving mutation and fixation of new alleles of major D-genes with large phenotypic effects. Thus the Saltational Theory is viewed as an expansion of rather than a replacement of neo-Darwinism. 

Establishment of New Variants in Population According to Saltational Theory.
Arthur distinguishes between two kinds of selection:

1. w-selection refers to selection for those variants best suited to the environment. 

2. n-selection: Ro.>1 

In this scheme dominant germ cell mutants would not be expected to survive because they could only mate with like mutants. Recessive germ cell mutants would carry the mutant gene in recessive form allowing offspring to survive. This would result in increased frequency of the mutant gene in the population. Eventually homozygotes would appear resulting in a new taxon. If 

Ro >1 a new population (propagule) would emerge which in turn could conceivably radiate into many new species via w-selection. The greater the diversity of animals living in a given habitat the smaller the likelihood of a new propagule surviving or finding an empty niche. This is consistent with the fact that all animal phyla arose before 500 MYBP. At that time there must have been ample empty niches allowing for both n and w-selection. One would expect n-selection to have been more common 1.4 BYBP, before the evolution of sexual reproduction. Obviously new variants arising by this saltational m echanism are more likely to survive if they reproduce asexually. On the other hand how would an asexually reproducing population undergo w-selection i.e. adapt to its environment? Clearly the greater variability arising from sexual reproduction in conjunction with natural selection would allow for the adaptation of the original variant to its environment as well as the radiation of numerous new, albeit closely related species to fill available niches. Thus, there are at least two reasons why evolutionists have been reluctant to take the saltational theory seriously. 

1. How conceivable is it that numerous mutations would all arise about the same time to produce a new variant at a higher level of complexity and capable of surviving by virtue of all its component parts functioning in perfect harmony with one another. 

2. If the new variant were an asexually reproducing organism how could it adapt to a changing environment? If it were a sexually reproducing organism how likely is it that it would encounter another similar variant and actually reproduce itself successfully to the point of generating a viable population? According to Grant (1985)16 the chances that any particular gene combination can be assembled in a single lineage by mutation alone and without sex are practically nil. 

Allometric Growth
Rensch (1959)17 attempts to explain both the development of new organs and the evolution of higher taxa on the basis of positive or negative allometry (differential growth rates). This may well constitute a major factor in the evolution of say extremities of different dimensions or the evolution of the hoof in horses. But this falls in the category of speciation. It is difficult to see how this kind of process could generate new taxa of higher complexity. 

He also points to the addition of new phases to final stages of morphogenesis as accounting for the evolution of new structures. However, his examples generally involve excessive growth leading to the development of such structures as tusks, canines, antlers, long bills, snouts etc. 18 or deficient growth resulting in the loss of legs, teeth, etc. But the evolution of say a long beak from a short one can hardly be construed as macroevolution.

With respect to evolution of the vertebrate brain he claims that many functions previously located in the midbrain were shifted to the forebrain as soon as its relative size was enlarged by positive allometry at the Amphibian-Reptilian level of phyogeny. But he gives no evidence in support of such a continuity from primitive to more advanced brain structure.

Macromutation
Obviously chromosomal rearrangement and macromutation have potential for rapid morphogenic change. But the prospects for determining what role these processes play in speciation are extremely limited. The few mutations not causing any deterioration of biological structure or function and those producing positive effects may affect any morphological or physiological character. However, it seems highly unlikely that a succession of random mutations and selective processes should bring about the formation of a purposeful organ of a completely new type such as liver, kidney, eye or brain. The improbability is further heightened in view of such organs requiring the differentiation of highly specialized histological structures such as, for example, the lens, cornea, retina, and pigment layers of the eye, or the harmonious coordination of various systems such as blood vessels, glands, connective tissue, and neurons allowing for central nervous system connections, reflexes, instincts a nd voluntary actions. But new organs need not arise as something absolutely new. They may in fact result from differentiations and organ systems that evolved long ago (such as neurons, blood vessels, and inducing agents). 

For example, in the evolution of the auditory ossicles of the mammalian ear, the malleus is thought to have developed from the particular bone of the lower jaw which in lower vertebrates join the lower and upper jaws. The incus is thought to have originated from the quadrate which in lower reptiles is part of the jaw articulation. Finally, the stapes is viewed as a product of the transformation of the mandibular of fishes, but in amphibians it has already become reduced to a tiny rod-shaped columella - a true auditory ossicle. With further evolution this ossicle is thought to have moved still deeper into the ear to finally become the innermost part of the three auditory ossicles typical of the mammalian ear. Although this is a commonly held view of middle ear evolution much of the above is little more than conjecture. Simply observing similar bones in another organism performing a different function does not tell us how the old function was relinquished and the new one assum ed. Neither is there an explanation for how the bones supporting the gill arches were allowed to stop supporting gill arches and begin acting as jaw bones. And simply moving the bones from the reptilian jaw into the mammalian ear does not automatically mean that these bones are capable of aiding the coordinated function of hearing.

Most geneticists and population biologists are agreed that the feasibility of macromutations being significant in evolution is practically nil. The reason for this position stems from a principle developed by Fisher 19 that the likelihood that a particular mutation will become fixed in a population is inversely proportional to its effect on the phenotype. This is reasonable enough when one considers that a mutation of small effect is not very likely to disrupt an organism's balance with the environment, whereas a mutation producing a drastic phenotypic change is apt to greatly alter the organism's chance of survival. What matters is whether macromutations can survive and whether such macromutation can be assimilated by the whole population or even a founder population for that matter. To date there is little evidence to indicate that either of these situations is possible.

Even saltational theory leaves much to be desired with respect to explaining the gaps in the fossil record, the sudden appearance of phyla and macroevolution. Perhaps a closer look at the evidence and inherent genetic limits to biological change will help to see the origin, relationships,.and evolution of organisms from another perspective.

Genetic Limits of Biological Change
The genetic code is composed of four letters (nucleotides) which are arranged into 64 words of 3 letters each (triplets or codons). These words are arranged in sequence to produce sentences (genes). Related sentences are strung together to form paragraphs (operons). Tens or hundreds of paragraphs comprise chapters (chromosomes) and a full set of chapters constitutes a book (organism).

Obviously one does not add chapters to a book by selective addition of random copying errors. Similarly it is questionable that macroevolution can be explained in terms of mutation. There are certainly well respected biologists who share this view. For example, Sir Ernst Chain, Nobel Prize winner in biology has written20: 

To postulate that the development and survival of the fittest is entirely a consequence of chance mutations seems to me a hypothesis based on no evidence and irreconcilable with the facts. These classical evolutionary theories are a gross oversimplification of an immensely complex and intricate mass of facts, and it is amazing that they are swallowed so uncritically and readily, and for such a long time, by so many scientists without a murmur of protest.

Mutating Genes
One needs to ask the following questions. What function is a given protein performing while the gene is undergoing mutations? Is its function slowly changing? Is its former function no longer needed? If not, how is the former function handled? How is the gene escaping its previous control mechanism and establishing new ones?

To date, we have no evidence to support the transformation of genes into new ones. Granted, one could argue that the gene for sickle cell anemia is a new gene. But this is not something new in terms of contributing to a more complex, advanced structure. The gene is still coding for hemoglobin. Truly new genetic information is not constituted by new alleles but by genes with uniquely different structure and function. Given the short life span and large populations of bacteria and the possibility for rapid evolution under controlled laboratory conditions, we have no record of a bacterium evolving anything approaching a primitive nucleus. Similarly, Drosphila has been subjected to numerous mutations in a variety of environments over periods of time covering a great number of generations. Again we find great variability but in the words of Francis Hitching, "Fruitflies refuse to become anything but fruitflies under any circumstances yet devised."21
Evolution of Hemoglobin
The ancestral myoglobin gene is thought to have duplicated itself 650 MYA. The duplicated gene became a Hemoglobin (Hb). Further duplications gave rise to bHb, gHb and dHB. All of this evolution spanned 600 million years. But all these genes have in over 600 million years not escaped their basic function of oxygen transport. Once a gene performs a particular function it seems to be unable to depart from the structural and regulatory constraints placed on it. Thus dehydrogenase enzymes, cytochrome c enzymes, etc. remain what they are or lose their usefulness.

The Problem of Survival of Incompletely Formed New Structures
In connection with this problem Gould states22: "How can a series of reasonable intermediate forms be constructed? Of what value could the first tiny step toward an eye be to its possessor?

Granted, different organisms have a variety of light sensitive organs. But no where in the fossil record do we have a historical series leading to the human eye. One might ask with respect to intermediate organs - how are old functions relinquished and new ones assumed (in the development of ear, eye, wings, etc.)? Did incipient organs have other functions in a preadapted state? How were those functions taken care of after the evolution of the new structure?

That fish, whales, penguins, and sea snakes are adapted to travel in water is never questioned. But how did mutation guided by natural selection arrive at these similar solutions? That it did is merely assumed - but never satisfactorily explained.

Punctuated Equilibrium
Eldridge and Gould proposed the concept of punctuated equilibrium to explain:

1. the gaps in the fossil record particularly between taxons of increasing complexity 

2. constancy of species 

Whenever organisms have left a fossil record over a long period of time we see little morphological change.23,24
	Examples:
	Notostacan Crustaceans 
	305 MY

	
	Sea Urchin
	230 MY

	
	Horseshoe Crab
	230 MY

	
	Bowfin
	105 MY

	
	Sturgeon
	100 MY


Generally the phyla appearing in the Cambrian have either continued unchanged or have become extinct. Therefore Eldridge and Gould reasoned that new species must have arisen suddenly then stabilized, adjusting only to minor environmental fluctuations until extinction. However, no genetic mechanism was proposed to explain the sudden appearance and radiation of species as in the origin of virtually all phyla in the Cambrian, the origin of the angiosperms and more recently the mammals. 

Species selection via differential origin and extinction is thought to direct evolutionary trends within Clades just as natural selection acting by differential birth and death directs evolutionary change within populations. (see Fig. p. 118/Lester)

The above mode of speciation along with allopatric speciation may well account for the evolution of the Galapagos finches, 48 different species of North American Wood Warblers or the 170 species of Cichlid fishes in Lake Victoria. But this does not account for the evolution of more complex life forms. In the case of the cichlid fishes, they have been found to have a complex jaw structure, the rear portion being decoupled from the front thus separating the activities of gathering and processing of food. This allows for a great diversity of feeding habits. Accordingly, the level of divergence in mouth parts and feeding habits is to be expected. This kind of microevolution need not depend on mutations but on novel combinations of genes already present. 

In order to arrive at a new and hopefully more complex expression of structural genes one needs to envisage chromosomal rearrangements resulting in certain regulatory gene complexes being broken down and new ones forming thus revising the regulatory program. In other words, the arrangement of genes on chromosomes may be altered, bringing together new gene combinations that may revise patterns of gene expression. Alternately, mutations in regulatory genes may affect the quantity and timing of specific protein production resulting in morphological change. Stebbins suggests 5 ways in which regulatory mutations may affect evolution25
1. changes in activation and inhibition of gene expression 

2. relative activity of different hormones or growth substances 

3. alteration in membrane permeability 

4. alteration in cell shape 

5. alteration in frequency of mitosis 

A sudden morphological divergence then is seen as the result of regulatory mutations: 

	e.g.
	evagination of dermal matrix produces scales

	
	invagination dermal matrix produces hair


In this case relatively small genetic mutations accumulate to the point where a new developmental pathway emerges.

Criticisms of Punctuated Equilibrium
1. While punctuated equilibrium envisages evolution in an instant of geological time, that instant may still span many hundreds of thousands of years, ample time for microevolutionary changes to occur. Therefore the fossil record should reflect these corresponding morphological changes. 

2. Stasis may be largely illusory since a given organism may change in ways (physiologically, soft parts morphology) that are not reflected in the fossil record. 

3. Punctuated equilibrium is not testable. 

Genetic revolutions accompanying speciation from small peripheral isolates are rare. In speciation via founder effect one would expect the cohesive coadapted unit of a gene pool to be broken down and the genome to become rearranged over time resulting in a new coadapted complex. But this has not been observed in Drosophila in which such revolutions would be expected.

Even if a peripheral isolate were to undergo speciation the evolving species would be particularly vulnerable during the genetic revolution. Mayr estimates that 95-99% of all peripheral isolates will go extinct before completing the speciation process.26
Recall Fisher's principle that the likelihood that a particular mutation will become fixed in the population is inversely proportional to its effect on the phenotype. There is little evidence to support 1) the survival of a drastically altered phenotype and/or 2) the assimilation of the new genome by the whole population.

Regulatory Mutations
The claim that large phenotypic changes can be achieved through small mutations affecting the timing of developmental events is not questioned. The question is whether these mutatuons can effect rapid evolution. Unfortunately, virtually all developmental gene mutations have negative, often lethal consequences. One reason for this is pleitropy, i.e. a gene exhibiting multiple phenotypic effects (see Fig. 3).

Lester and Bohlin27 feel that the tight coordination of developmental pathways may serve both to minimize the effect of mutational change and to define the limits of biological change.

The thesis that mutations are capable of producing limitless biological change is at present still more an article of faith than fact. The question is whether we should try to make the evidence fit our evolutionary concept or should we let the evidence shape our concept of origins and evolution?

The Evidence to be Considered
1. Sudden appearance of all phyla and in many cases when first appearing they are already fully specialized or adapted to their particular environment. 

2. Maintenance of basic body plan of a given organism through time (stasis concept of punctuated equilibrium). And regardless of how much artificial selection may be brought to bear on an organism there are limits to such manipulations such that dogs will always be dogs and fruitflies always fruitflies. 

3. Adaptational change is generally the result of new combinations of alleles that were already present in the original genome. Mutations on the other hand generally produce defective organisms that may on occasion thrive in an unusual environment but in any event will be more vulnerable to extinction. 

4. There is little if any evidence to support the claim that mutations actually contribute to the origin of new structures. 

5. The harmonious integration of hundreds of thousands of organisms with each other and their environment to form what is known as a balanced ecosystem strikes one as being as complex and ordered as the integrated organ systems of a vertebrate for example. Did all this arise by chance or design? 

Information Theory
When information theory is applied to the origin of the genetic code the overwhelming conclusion is that information does not and cannot arise spontaneously by mechanistic processes. Intelligence is a necessary prerequisite to the origin of any informational code, including the genetic code. In grammar we have words comparable to structural genes in organisms. Richness of expression using a finite set of words may be compared to regulatory mechanisms/genes.

What separates higher organisms may in fact be regulatory mechanisms as opposed to structural genes. The regulatory mechanisms would both constrain the kinds within their organizational pattern and provide for variety. What about the possibility of mutations and natural selection changing the rules of regulatory mechanisms to produce biological novelty? Random changes in letter or word sequences will produce only gibberish. 

As far as structural genes are concerned, gene duplication produces only genes of similar function. If one argues that the duplicated gene now free from selection pressure would mutate into a new meaningful gene and then slip back into the selective process, one would have to explain how a gene can opt in and out of the coding process at the appropriate time. Then again, the likelihood of a duplicated gene mutating into a gene contributing to greater complexity or improved design is no greater than the probability of a duplicated paragraph removed from say a Shakespearian play rearranging itself into a better version of higher literary quality i.e. after separating the letters and allowing hundreds of millions of years for rearrangement.

With regard to physical evidence from genetics, it needs to be emphasized that minor changes can and do occur in living organisms, but the changes are always within the bounds of a certain type, form, or kind. And in the words J. Moore,28 "On the basis of the most rigorous scholarship, the conclusion is inescapable that no transitional forms of true genetic relationship or connection can be established from breeding records, which constitute the only truly repeatable, demonstrable physical evidence (hence really scientific)." One can certainly build a strong case for "fixity of kind". Yet all things considered, we can cite evidence for Neo Darwinism, punctuated equilibrium and creation of kinds and their subsequent radiation. How we weigh and interpret this evidence will depend largely on our presuppositions and worldview.
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