

WHEN DOES A HUMAN PERSON BEGIN TO EXIST? 

Facing the Question 

The present controversy over cloning and stem cell research cannot be separated from that of abortion. Roe v. Wade argued that it is uncertain when life begins and hence it is not evident that abortion is the murder of an innocent human person. Hence the certain rights of the woman to privacy and health trump the uncertain rights of the unborn fetus. If that argument is true, then it also seems that the need to do research in order to find new remedies for the diseases of those who are certainly human persons trumps any rights of a mere “embryo” 
 to life. Though cloning human persons involves additional questions it too presumes extensive prior research that also involves the killing of embryos.  Thus the fundamental issue involved in abortion, cloning, stem cell research, and artificial reproduction is when a human person having human rights comes into existence. 

The moral importance of this question becomes evident when we recognize that if the beginning of human life is determined to be at the moment of the completion of the successful fertilization of the human ovum by a human sperm, then in the Untied States there have been four times as many innocent human beings legally killed as a result of Roe vs. Wade as the number of Jews killed by Hitler and 10,000 times the number killed by the terrorists in the Twin Towers.  Already unknown thousands of embryos are being discarded in the process of artificial reproduction. Are now many thousands more to be killed in research because of still highly speculative hopes for medical discoveries that possibly we may achieve in less violent ways?  We must face this question in the light of objective evidence and reasoned truth, striving to lay aside all prejudice and ideology. We must not, like the Germans who shut their ears to the rumors of the Nazi death-camps, blind ourselves to the bitter truth. But how can we hope to settle this question without appeal to the authority of the Catholic Church that is not recognized by the majority of Americans?


In our culture the authority whose objectivity is the least questioned today is that of science. Modern science, however, refuses to deal with anything more than probabilities and will not at all deal with questions of value. Yet our culture does maintain that human persons have human rights, including a right to life if they do not commit grave crimes. If this were not the case Pro-Choice arguments would be groundless since Roe v. Wade is based on the “human right to privacy.”  If the innocent human embryo has human rights, it is murder to kill it. How do we determine that something has human rights? Peter Singer at Princeton wants to say that animals have rights, because they can feel pain; but is pain the best criterion of what it is to be human? Surely there is some more significant distinction mark of humanhood! 

Can we settle such crucial questions about human rights simply by public opinion? The majority of Germans had little regard for the rights of Jews. The majority of white Americans formerly had little regard for the rights of colored. The enfranchised majority of men had little respect for the rights of the disenfranchised women of the United States. Does that mean that Jews, the colored, and women only got human rights when the times changed and there a majority consensus developed that they were human? Or did they always have rights when these were denied them? We cannot, therefore, say that embryos do or do not have human rights because Rose vs. Wade or some government appointed scientific commission says they do not. Human rights must be grounded in objective facts by which human laws and cultural consensus are measured as just or unjust, not the other way round.


We must decide if our culture contradicts itself when it proudly claims to defend human rights and at the same time on the plea of the rights of privacy as interpreted by Roe vs. Wade it kills embryos. Such a contradiction, if it is such, threatens every human right, since it subordinates all rights to the whims of the Court or the mob. There is no way to defend human rights unless we honestly face the question of whether killing an-embryo is killing a human being and we must first of all subject that question to the procedures by which modern science attempts to come to a critical judgment about facts. You may object that science itself does not claim to come to certainty but only probability. But in moral and legal matters we do not need absolute certainty and seldom can get it. What is sufficient, and usually all that is possible, is a high preponderance of probability. To take a course of action  based on a lesser probability in the face of a greater one in matters of life and death is utterly irresponsible. 

What is a “Human Person”?

The first difficulty in getting a scientifically probable way of distinguishing a human person with human rights from non-persons is how to define a human person? Certainly it is not by race or gender or sexual orientation or education or social status. Any such definition goes directly against the notion of human equality on which our belief in human rights rests. One approach taken by those who seek to give an ethical justification to experimentation on human embryos (or “pre-embryos” as they prefer to term them) is to argue that the “potentiality” for human life begins even with the ovum and the sperm and develops continuously without any clear point at which human personhood with its human rights emerges. C. Grobstein argued this view in 1988 in his Science and the Unborn: Choosing Human Futures and has been cited favorably by certain Catholic theologians. 
 

More recently this view has been defended even more forcefully by two biologists is Harold J. Horowitz and James S. Trefil, in The Facts of Life: Science and the Abortion Controversy.  For them “humanness” seems to be only a legal concept relating to human rights and the question of “ensoulment” is a question that is purely religious and subjective not scientific and objective. Moreover, since the human species is the product of evolution there is continuity between it and other animal species that makes any definition of “humanness” problematic. They grant, however, that “humanness” can at least be given objective biological distinction by the marked development of the cerebral cortex of the human brain that makes possible “new and unexpected functions.” 
 For them this means, however, that the production of the one-celled zygote by the fertilization of the human ovum does not have the great significance given it by those who believe that this is when human life begins.

There is no time in the sequence [from gametes to zygote] we’ve just described where life is created. In fact, from the point of view of the biologist, at conception, two previously existing living things come together to form another living thing.” 
 

Moreover, they say, other systems than the zygote have “potential life.”
 They further minimize the uniqueness of the zygote by saying that the fact its nucleus contains a unique kind of DNA is not so remarkable, since this is true of the surgical tissues, such as cancers that are gladly discarded. .
 The fact that perhaps only one third of fertilized eggs survive, also seems to them to indicate that the zygote is nothing special. 
“ They argue, however, that what is certain is that it is unreasonable to attribute “humanness” to the fetus until its brain is sufficiently developed that it can at least feel pain 
 that is at about at 24 weeks of gestation. And they support this by emphasizing that any effort to help premature infants to survive “hits the wall” at this time because both the brain and the respiratory system are too immature before then. Hence they draw the ethical conclusion that 

1). Until the burst of synapse formation in the cortex during the seventh month of pregnancy, the right of the woman to choose must take precedence. During this period, abortion should be a matter of choice.

2). In the third trimester, mechanisms for decisions should take account of the concerns of the mother, the values of the community, and the realization that the fetus is acquiring a more and more and more fully functional cortex as times passes.” 

Interestingly they also say that until this development of the synapses of the cerebral cortex develop, “We can’t say that humanness has been acquired, but we can’t say that it hasn’t either. This is a classical example of a gray area.” 
 These authors, however, note that while previously in the book they had unqualifiedly supported the “pro-choice.” 

The effect of sifting through the scientific literature, then, has been to move me both toward a less absolute position and to make realize that after the onset of humanness, the interests of the fetus must be taken into account along with those of the woman reflections on the matter.


The objective scientific certainty these authors claim for denying “humanness” to the pre-embryo, embryo, and fetus up to 24 weeks is hardly convincing. Does it really make sense to speak, as they do, of the gametes or zygote having “potential life”? The human gametes do not have the capability of becoming a mature human being, but the zygote does and it has this capability not “potentially” but actually since it immediately starts to self-construct itself into a mature human body through a series of phases determined by its genome. Although Morowitz and Trefil correctly say that the genetic information in the zygote is only “the blue-print not the building,”
 they strangely neglect to note that the zygote itself as a living organism is both the builder and the building, since it is “self-organizing.” Is it not also far-fetched to compare the zygote to a cancer or surgical excised tissue in order to show that zygote is disposable? Cancers and excise tissues cannot construct themselves into human persons. 

What Morowitz and Trefil regard as the “strongest evidence” against human life beginning at conception, however, is the phenomenon of parthenogenesis,
 demonstrated for amphibians, in which an unfertilized diploid ovum can be artificially stimulated to develop into a mature animal. This has not been observed in placental mammals probably because their ova have a gene necessary for the development of a placenta but this gene is deactivated in the mature female gamete. Hence they need to receive this essential gene in activated state from the male sperm that possesses it. Yet once a technique for activating this gene in the ovum, mammals also can be produced by parthenogenesis. Therefore, they argue that if the zygote is a person, so must be every human ovum even before fertilization! 

It is notable that Morowitz and Trefil only cite and refute the arguments of “pro-life” authors who rely chiefly on denouncing the pain caused to the fetus by abortion or who are favorable to their position and hence do not really confront the stronger criticisms of that position. Because they regard the question of “ensoulment” as purely a religious issue, they entirely disregard pro-life arguments of a “philosophical” type that involve a non-religious critique of whether the definitions and principles they claim to be “scientific” are really such. Some court decisions seem based on the assumption of gradualism defended by these authors. 

Such distinctions between “human beings” and “human persons,” etc., must also be laid aside in our search for answers about the human rights of embryos because the right to life is more fundamental than any other human right since it is presupposed to them all. The embryo either has a right to life and consequently others rights, or it has no rights at all. How could one “gradually” have a right to life? One might, of course, argue that one human has a greater right to life than another; but then the notion of human rights as equal to all human beings has to be abandoned and this is contrary to the whole notion of human rights. In any case the talk of the pre-embryo, embryo, fetus, infant as “potentially” human is of no assistance in deciding when something is actually human. 


 The problem before us is, “When does an organism having human rights by nature and not simply by majority opinion come into existence?” To achieve an adequate answer we must systematically consider on the basis of current biological data al the major in the reproductive process that it make it scientifically possible that an entity essentially identical with an adult member of the human species first exists. 

1). As Grobstein claims and as Horowitz and Trefil argue by citing the evidence for parthenogenesis, this beginning of the human organism might even be prior to the completion of the fertilization of a human ovum by a human sperm. It could instead be some alteration in either the ovum or the sperm that occurs before “conception” in the sense usually given to that term. 

2).Or it might be at “conception” in the sense of the completion of fertilization of the human ovum by a human sperm as pro-lifers generally maintain.

(3) Or it might be when the zygote has begun to divide and form a small group of cells (the morula) and then the hollow blastula with the beginning of a differentiation of an inner cell mass from the rest of the cells that form the trophoblast or protective membranes and finally implants in the wall of the mother’s uterus? Before the question of the ethics of such research was raised embryologists used the term “embryo” for the phase of development extending from the first division of the zygote to implantation and the appearances of the rudimentary organs when it is called a “fetus.” Recently, however, some biologists have begun to call this developing entity a “pre-embryo” and hence speak of “conception” as taking place not at fertilization but at implantation. It is also important to note that up to implantation, identical twinning becomes possible. 

(4) Or, as Horowitz and Trefil suggest, hominization may take place only when the primitive streak that initiates the differentiation of the central nervous system and brain of the fetus appears? The fact that in the adult the great size and complexity of the brain specifies the organism as human seems to support this view. 

(5) Or does the fetus become human only when its brain is sufficiently developed for some degree of consciousness, even without any ability for abstract, human thought, as in animals, as Peter Singer supposes? 

(6) Or, finally, might hominization be achieved only when the child “quickens” that is, moves in the womb and acquires human rights, as was formerly recognized by the common law. Or could it be, as the Jewish rabbinical tradition holds, or as “partial birth” abortionists claim is allowed by Roe vs. Wade, that this is only when the head of the child emerges from the mother?  Or is it, as at least one bioethicist has argued, 
 a year or so after birth when it is evident the child has no serious genetic defect? Or finally, could it only be when the child at about seven first gives clear indications of human moral responsibility? 

I will next consider in order each of these possible stages in the reproductive process as a hypothesis to be biologically evaluated.

Which Hypothesis is Biologically the Most Probable?

There are arguments for each of these hypotheses and I grant some probability to most of them, but what has to be decided is which is the most probable since we can hardly ask more of biology. The fundamental concept of biology is that of a “living organism.” Let us grant that from ovum to corpse we are talking about something that is living, what do we mean by an “organism”?  An organism is a material body and every material body has parts. To be a “living” organism, however, requires that  (a) this body have parts; (b) that these parts be differentiated so as to be able to perform different functions for the survival of the whole body; (c) that in order to do this the parts be inter-related and ordered so as to form a unified whole. It is called an “organism” from the fact it has “organs”, a term derived from the Greek for an “instrument.” The many different parts under the control of some principle part perform different but related and coordinated functions to maintain and develop the whole living body. 

It should be admitted that in the range of organisms from the most simple to the most complex there is also a range of clear differentiation of parts and their unification by a principal part. These degrees of organic structuring can be known only by actual observation and experimentation. In the human adult, however, this differentiation of parts is very evident, legs, arms, torso, head and all their various tissues and special organs. The interrelating and ordering of these parts by a principal part is also very evident, since it is clear that the brain ultimately unifies the actions of the whole body and all its parts. Deprive the brain of oxygen for a very few minutes and the whole body ceases to function and dies. Yet this unification even in the human body is not such that the parts or systems of parts lack some real autonomy of function. After the brain dies, and with it the organism as a whole, some of the parts can for a time and under special circumstances continue to have life functions, although only ones that are no longer specifically human functions. In some cases a brain-dead human body can continue to have metabolic functions if maintained on a life support apparatus. What remains is not a human organism even if it seems for a while to be a human asleep. Gross appearances therefore are not very much help in answering our question.  What we are look for is exactly when a human organism as such, as a unified whole, first appears and also when it ceases to be. 


With this understanding of a living organism, Hypothesis 1 that places hominization before completion of the fertilization of the ovum by the sperm can be evaluated. According to this view either the ovum is already a human organism requiring only some external stimulus in order to begin developing to human maturity; or alternatively that the sperm is already a human organism requiring only some nutrition from the ovum to develop to human maturity. The real difficulty with this hypothesis is that although, of course, a single cell can be a complete organism, neither the human ovum or the sperm cell is a complete organism. They first exist as parts of the two parents and only become detached from their bodies in the sexual process. They have a kind of life as instruments of the parent bodies but it is purely transitory life; since they cannot live or reproduce on their own. Yet when they fuse to form the single-celled zygote (the term means “yoked,” because the zygote is formed from the sperm and ovum) in a suitable environment can live on its own. The fact that it is so tiny by no means indicates that it is not a complete organism. What enables a one-celled entity to live on its own, as so many bacteria do is, that it has complete set of genes, while the human ovum and sperm each have only have half the genes necessary for human organic life; they are haploid. Yet the moment they fuse in a single fertilized cell, normally in one Fallopian tube of the mother who has supplied the ovum, a complete organism exists. 

Moreover, the genetic composition of this single cell is specifically human and already has that uniqueness that characterizes a human person as remarkably individualized. Thus it is certainly an organism that is a member of the human species. 
But what of the argument from parthenogenesis, proposed by Horowitz and Trefil?  If successful parthenogenesis could be artificially produced with a human diploid ovum, such an activated ovum would simply be the equivalent of a naturally fertilized ovum, that is, a zygote. Hence it does not follow that unfertilized ova that have not been thus artificially made into zygotes would already be persons.

Therefore Hypothesis 2 according to which hominization takes place at conception in the sense of the completion of fertilization and the initiation of the life of the one cell zygote with a complete human genome in its nucleus is far more probable than Hypothesis 1 that places hominization before fertilization. Indeed Hypothesis 1 is certainly false, because even though the ovum and sperm could be called organisms they are not one organism, nor is either a complete organism.

Yet is Hypothesis 2 more probable than Hypotheses 3 to 5 or any of the variations on Hypothesis 6? Proponents of Hypothesis 3, namely, which holds that the human being begins at implantation of the pre-embryo in the uterus, support their position by two main arguments. The first argument is that only a small minority of the cells that result from the progressive division of the zygote to constitute the blastula are ancestral to the body of the infant.  The great majority go to form the trophoblast that becomes the protective membranes for the fetus during the rest of the pregnancy as well as the placenta and umbilical chord that connects the fetus to the mother. These organs are discarded in the afterbirth. This answer to our problem, however, has little if any probability, since the history of trophoblast is that of a temporary organ of the fetus that it needs only during its residence in the womb. Even in later life it is possible for an organ to atrophy when it no longer serves its natural function; for example the thymus gland that is part of the human immune system begins to shrink at the age of fifteen and the ovaries in women cease to function at menopause.

The second argument for saying that implantation initiates hominization is much more plausible, because before implantation identical twins are sometimes produced. If it were true as that as long as twinning remains possible the embryo must be simply a mass of independent totipotential cells (blastomeres), then why are only two (or a very few) persons produced instead of as many as there are embryonic cells? Since each is totipotential and are said to be independent of the others each has as much potentiality to become human as any other. Why do they not all develop into a blastula with a neural streak? How, on the basis of the delayed hominization theory, can we explain why normally the human zygote does not produce twins or multiples but a single person? This theory would seem to demand that normally the cleavage of the zygote into what this theory claims is only a loose collection of totipotential cells would result in as many persons as there are such cells. 

Norman Ford sees no difficulty in admitting that the zygote was a complete organism of the human species; 
 but then goes on to say rather oddly, 

Whatever the cause of monozygotic twinning in the zygote at the two-cell stage, the fact that it cleaves into two individual blastomeres that may develop separately as identical twins does not mean the zygote itself is not a true ontological individual. We know it is a living ontological individual. But once it divides mitotically into two separate twin daughter blastomeres, it apparently ceases to exist and loses it ontological individuality to give rise to two new genetically identical, but distinct living ontological individuals within the zona pellucida.

This argument neglects a number of biological facts. Twinning in the human species is a reproductive abnormality since it is disadvantageous both to the mother and the offspring. Like the high rate of failure of pregnancies already mentioned, it is not surprising that, considering the extreme complexity of the reproductive process and the frailty of the embryo such aberrations occur. About 65 % of identical twinning takes place at the end of the first week when the blastocyst of some 50 or 60 cells (blastomeres) forms. The other 35 % occurs during the first three days when cell cleavage, beginning about 30 hours after fertilization, is preceding rapidly until the time at about the 12 cells state when the cells undergo “compaction” into a globular cluster called the morula. Twinning at the first cleavage mentioned above by Ford is quite rare and its details have not as yet been much studied. 


The argument in question is based on the notion that the cells into which the zygote divides are undifferentiated because their nuclei are genetically identical, but this is only one mode in which the parts of an of embryo are differentiated. In fact cells that are genetically identical can be differentiated both by their cytoplasmic content and by their position within the embryo. Thus a cell or group of cells that can, when separated from the embryo, exercise their totipotentiality and produce a clone or twin; may not be able to do so when occupying a definite position in the embryo as one or several of its constituent cells. It has also been shown that early human embryos have remarkable “regulative” powers, that is, abilities to continue normal development even after its cells have been rearranged or some have been removed. This supports rather than negates the importance for future development of the actual position of a cell or cell group within the embryo, since it is that position that ultimately determines the outcome of genetic regulation on any cell. 

Until implantation the embryo receives no additional material from the mother, except some fluids that enter at the blastocyst stage. Hence as the nucleus of the zygote is replicated to supply identical genetic material for each new cell produced by cleavage the original cytoplasm of the zygote is portioned out among these cells. The new cells are for some time genetically totipotential and hence in this respect undifferentiated but from the beginning they are cytoplasmically differentiated. It is well known that generally in mammals even in the unfertilized ovum there is already an “animal” pole of the cell from which, if it becomes fertilized as a zygote, the central nervous system and senses will eventually originate in contrast to a “vegetal” pole from which the digestive system will originate. 
 This axial polarity has not yet been demonstrated for human development but only a ventral-dorsal polarity in the embryo at the blastocyst stage. 
 Nevertheless, considering the basic similarity of embryo development among mammals, it would be strange if such a head-tail polarity of the embryo even at the first cell division were absent in the human species. 
 

This differentiation by position, however, does not overcome the lack of genetic differentiation. Throughout the pre-embryo, pre-implantation phase all or some of the newly divided cells do not have any of their genes turned off and hence are “totipotential’ just as was the original zygote from which they have been formed. As long as such totipotential cells remain, as such cells normally do, in close contact with the other cells of the original organism their differentiation by position prevents them from becoming new and distinct organisms in their own right. 

Actually for sometime as the organism divides its cells to form a morula and then  a hollow blastula, all its cells are held together by a surrounding structure called the zona pelucida until they “compact” in such a way as to stick still more closely to each other. Thus it is false to claim, as at least some Catholic writers on this subject have asserted, that the pre-embryo is “a loose collection of cells”; it is always a unified organism in which cell division takes place in a specific order determined by the human genome present in the zygote and with interactions going on at all times between the cells. Of course this unity is less perfect at the beginning of cell division than it gradually becomes and this is why identical twinning, although abnormal and quite rare, can occur. By implantation the pre-embryo has developed so complex and unified a structure that its cells are sufficiently differentiated by the turning off of genes that if some cells become detached they lack the potentiality that would permit them to live as distinct organisms.  Thus what happens in identical twinning is as follows:  the zygote is a complete though totipotential organism, but if during its first cell divisions some still genetically totipotential cells, since they are no longer positionally differentiated, become separated they can become new zygotes genetically identical to the first one. Thus the second twin organism is a few hours or a few days younger than the first one, but----and this is the essential point---the first one has always existed as an organism and continues its development along side its new twin. Thus while this explains the moment of origin of the second twin, it does not in any way contradict the reasons supporting Hypothesis 2, which remains much more probable than either Hypotheses 1 or 3.

Thus even from the first cleavage one of the two cells, namely, the one from the animal pole, is related to the neural streak, or primordial central nervous system that Ford’s argument considers the point at which ensoulment occurs. Moreover, through the early of formation of the blastocyst the zona pellucida holds the cleaving cells together and “compaction” occurs. This zona must be considered a part of the embryo, though a temporary one, not something extrinsic to the organism. There is never, therefore, a time in which after the zygote begins to divide within this zona that a loose collection of independent human cells exist. Even before compaction these blastomeres must be interacting physiologically or compaction and development of the blastocyst would not occur.

Most twinning takes place at the blastocyst stage in which there is already a differentiation of the inner cell mass or embryonic plate that is to become the permanent body of the fetus from the trophoblast that surrounds it. This trophoblast develops more rapidly than the inner cell mass because by it the embryo becomes able to implant in the mother’s uterus so as to obtain nutrition and begin to grow quantitatively. Monozygotic twins are produced when the embryonic plate through some accident splits within the amnion and chorion that protect it and the detached portion of still totipotential cells begins independent development. But obviously this split occurs when the embryo is already considerably structured as a unified living entity that becomes cloned by the separation of part of its embryonic disc.

Thus there is no reason to think that the zygote, the morula, and the blastocyst are different organisms nor that the embryo as it transformed by successive cleavages that it has “lost its ontological individuality” at any point. If by a developmental accident twinning occurs at any point during these phases of growth of the human individual the only reasonable explanation is that a clone of that individual has been formed by its loss of part that by reason of its totipotentiality can begin an independent development. Thus organism A that was developing normally up to the point of accidental twinning continues its development along side its somewhat younger clone, its monozygotic twin. 

Furthermore, although the cells in the morula and blastocyst may not be as tightly bound together as they will later be in the fetus, they are already intimately connected and interacting with each other. Living cells are “sticky” and quickly form chemical bonds as is evident in the process of “compaction” that unites the blastomeres in the morula I a process that begins no later than the eight-cell stage. Protein synthesis has already begun in this early cleavage phase or development would cease. There is also clear evidence that cell cleavage is not a random process since it takes place according to a definite pattern and orientation that is regulated by the genome. Thus the notion that the once the zygote divides the jelly of the zona pellucida holds only a loose collection of independent organisms is simply contrary to the evidence that a lively interchange of biochemicals is occurring between them as they continue to subdivide in an orderly manner and compact. Therefore the embryonic cells, even though when isolated from the embryo they are found to be genetically totipotential, as long as they remain in the embryo are already the differentiated parts of a single self-developing organism pre-determined by its guiding genome to form specific parts of its life structure. 

Hypothesis 4 is that hominization begins with the appearance of the primitive streak in the embryo. Hypothesis 5 is that it begins much later when this streak has developed into a central system with a distinct brain. Hypothesis 6 is that it is only when this brain is so developed, at birth or even after birth, that some form of specifically genuine consciousness becomes possible. All three hypotheses rest on a single assumption, namely that it is the emergence of the human brain either at a primitive or developed stage that constitutes hominization. 

This assumption goes back all the way to Aristotle, whose views will be examined at some length later, who argued that a unified organism requires a principle part that directed not only the functioning of the other organs but also their embryological differentiation and development. Since he thought mistakenly that in animals the heart is this primary organ, he concluded that animal life began only with the appearance, at least in rudimentary form, of the heart. Later biologists corrected his notion that the brain, not the heart, is the primary organ in adult animals, and hence concluded on the same principle that animal embryos, including the human embryo, were alive only at a vegetative level, until their brains at least in rudimentary form, had begun to differentiate. This was adopted in the common law that recognized the rights of a human person only when the fetus “quickened,” that is, exhibited activities indicating a functioning brain.

Thus it is precisely this principle of organic order that is also presupposed by Hypotheses 4, 5, and 6. It is because we know that the brain is the primary organ of the specifically human body in its maturity that there is a probable argument for supposing that the human organism with human rights begins at the primitive streak, or some stage of brain development. 

Nevertheless, modern embryology has shown that there is a flaw in the way in which these hypotheses apply the principle of order. While it is true that the brain emerges as the primary organ controlling human functions, the emergence of brain itself is the work of the genome already present in the zygote. This is true not only in the sense that the gene contains the program for building the brain but also in the sense that since the genome first exists in the nucleus of the zygote as its primary organ that zygote has the intrinsic capacity to develop itself. What follows is the continuous growth of an already existing organism, not some new organism. The nucleus of the zygote is not only the program for building a human organism but it provides the zygote with the power to build itself into the mature differentiated structure that is the mature human being. Thus the nucleus, or primary organ of the zygote, contains not only the blueprint for a human being with rights but is also its builder, its efficient cause. The so-called pre-embryo receives little or no nourishment from without itself and even after implantation receives only nourishment and protection from its mother. Since this is the case Hypotheses 4, 5, 6 are less probable than Hypothesis 2, namely, that the human organism begins with conception in the sense of the completion of the fertilization of the ovum and the formation of the zygote as a true organism capable of developing itself in a mature human being. As a human organism it has equal rights with every other human organism no matter what their stage of development. To deny this is to contradict the principle of human equality.

We can conclude, therefore, that on purely scientific, biological grounds the most probable conclusion---and its probability is high, approaching the type of certitude possible in such matters--- is that the human organism originates at conception defined as complete fertilization of the ovum by the sperm. Moral decisions must be responsibly made on the basis of such objective fact and do not require absolute theoretical certitude.

Philosophical and Theological Considerations

Yet this scientific conclusion is at odds with a long tradition that deserves respectful and detailed attention. Nothing has yet been said about what philosophers and theologians, but few biologists, call the “soul” of the human being or its immateriality. Some philosophers, of course, deny that we can know whether the human soul as distinguished from the organization of other subhuman organisms is spiritual. Some of the greatest philosophers, however, have maintained this can be proved to be the case, and I am convinced by their best arguments. This, however, is not the place to take up that question. I will simply assume that most of you do believe that we are spiritual beings by reason of our intelligence and freedom. Indeed it is difficult to explain how we humans can be free and hence have human rights and moral obligations if we are merely material organisms whose behavior is wholly determined by natural laws and chance. The major religions of course maintain that we have a spiritual and immortal soul and the Christian religion maintains both that this can be proved by reason and that it must be believed as infallibly revealed. 

Moreover, as Pope Pius XII and the Catholic Catechism have declared, it is an infallibly revealed truth that the human soul is the vital form of the body generated by the parents but is itself not produced by them or by any biological process but created for the body by a direct divine act of creation ex nihilo. 
 The spiritual human soul, therefore, does not exist before the human body but God in the act of creating it brings to completion the biological process of human reproduction so that the beginning of human life is simultaneously the origin of both body and soul, that is, of the whole human person. This point is sometimes misunderstood because this marvelous event is often referred to as the “infusion of the human soul into the body,” thus giving the false impression that the soul pre-exists the body. This much is theologically certain and is supported by good philosophical arguments. 

Contrary to popular belief, even among some “pro-lifers,” the opposition of the Catholic Church to abortion and direct killing of the pre-embryo, therefore, does not depend on the time of ensoulment. Even if the embryo is not yet ensouled it has dignity from its role in the reproductive process as has been clearly stated by the Congregation for the Doctrine of the Faith, Instruction on Respect for Human Life in it s Origin and on the Dignity of Procreation: Replies to Certain Questions of the Day, 1987, 

The Magisterium has not expressly committed itself to an affirmation of a philosophical nature [as to the time of ensoulment], but it constantly affirms the moral condemnation of any kind of procured abortion. This teaching has not been changed and is unchangeable. The human being is to be respected and treated as a person from the moment of conception, and therefore from that same moment his or rights as a person must be recognized, among which in the first place is the inviolable right of every innocent human being to life.” (I, n. 1).

Actually, as stated earlier, from the time of Aristotle and later adopted by St. Thomas Aquinas and hence always respected by the Catholic Church it was supposed that it was the appearance of the human heart, rather than of the brain, that marked hominization. 
 When medical advance showed that the brain not the heart is the primary human organ that unifies the whole human organism this position was modified but its essential reasoning was retained.  The Church, however, although it accepted the cessation of cardiac function as certain evidence of human death, did not also conclude officially that the beginning of cardiac function was the sure sign of the presence of the human soul. 
 This is why some recent Catholic philosophers and theologians have asked whether St. Thomas Aquinas and Bl. Duns Scotus in different ways supported a theory of “delayed hominization” some weeks after conception. It was this doubt on St. Thomas’ part that made him hesitate about the doctrine of the Immaculate Conception of the Blessed Virgin Mary, though Duns Scotus defended it. It is perhaps out of respect for these great Doctors of the Church that the Church has never infallibly declared when the creation of the human soul takes place.

The reason, however, that these theologians were hesitant was their lack of the biological information that I have given above. They reasoned that since the human soul and its body are made for each other and are correlative causes of each other as form and matter, the matter of the human body has to be in a condition of proximate preparation proportionate to the soul that God creates for it. Otherwise we would be “multiplying miracles,” which good Catholic theologians are always reluctant to do. Human conception is a natural event belonging to the cosmic order set up by a wise Creator; it is not a miraculous intervention, although it is a creative act that exceeds all but divine power. 

St. Thomas Aquinas, following Aristotle, argued that the human embryo is at first alive only with vegetative rife, then with animal or sensitive life, and only after at least 40 days of development is it prepared to become a human person by receiving a human, intellective soul from the Creator. Consequently, induced abortion before 40 days is a serious “sin against nature,” because it destroys an organism whose natural purpose is to be transformed into a human being, but such abortion is not, strictly speaking, homicide. 

Strangely, this medieval theory is again the subject of discussion among Catholic theologians in spite of the fact that since Vatican II they are eager to free their thinking from a rigid, “official” Thomism and that they vigorously reject Aquinas’ views, also derived from Aristotelian biology, about male superiority. Although ultimately the authoritative position of the Catholic Church does not rest on the acceptance or rejection of Aquinas’ theory of “delayed hominization” (the term is not his but of recent origin), it requires careful examination, even at the cost of some scholastic subtleties, for two reasons.

First, because in the casuistic technique of traditional Catholic moral theology, weight is always given to traditional positions of notable authorities, even when these opinions appear to only an extrinsic value, somewhat as in arguing from legal precedents. According to the principle of casuistic probabilism, it is safe in practice to follow such solidly probable opinions even when the opposite view is more probable.

Consequently, a number of responsible moral theologians in recent publications have adduced the authority of Aquinas, of Alphonsus Ligouri, and numerous other “standard authors” to argue that there is solid probability that induced abortion in the earliest period of pregnancy is not homicide, and consequently in a conflict of right that involves grave risk to the life of the mother (or an equivalent risk) the rights of the mother, who is certainly human, may be preferred against those of the fetus who is probably not human in the earliest period of pregnancy. 

Fr. Joseph Donceel, S.J., in several influential articles, 
 has not only strengthened this argument from authority by showing that the opposite view arose in the church in the seventeenth century, largely through the influence of Cartesian dualism, but has gone on to argue the validity of Aquinas’ theory of “mediate animation” (or “delayed hominization,” as Donceel more accurately names it) on its own intrinsic merits. He believes that when Aquinas’ theory has been freed from medieval biology it remains valid as a philosophical theory, and when this theory is used to interpret the data of modern embryology, we can conclude with high probability, even certainty, that the embryo in its first three months of existence cannot be a human person. The only solid reason, therefore, for opposing abortion during this period is that this is a “sin against nature.” Donceel is not alone in his views that were also supported by the Dominican theologian Fr. A. Plé O. P. and by two Catholic physicians, James J. Diamond, M. D. and Bernard J. Bans, M.D. 
 

Not only did Aquinas holds for delayed hominization, but the great Franciscan theologian, Bl. Duns Scotus, also accepted it and explained it by his famous “ real but only formal” distinction between the “corporeity” of the body and the spiritual soul, a position that reflects the influences of Platonic dualism in which the soul inhabits a body alien to it. Recently this Scotistic view has been revived in the service of a theory of delayed hominization, but since it presupposed the same faulty embryological data as Aquinas’ views, I will not discuss it here. 

On the contrary, I will argue that if the philosophical principles of Aquinas are correctly applied to the data of modern embryology, the theory of delayed hominization turns out to be quite implausible. Consequently, we must judge the traditional authority for this view in Catholic moral theology to be obsolete, since it would appear from the history of the question as outlined by Donceel himself that St. Thomas’ defense of the theory was not only the most influential but also the strongest on its merits.

Fr. Donceel’s argument is stated by him succinctly as follows: 

Philosophically speaking, we can be certain that an organism is a human person only from its activities. The most typically human activity is reflection, self-awareness, the power of saying, “I.” Of course, if we had to wait until a child starts to say “I” or to use the word “true” (which implies some self-reflection), we would have to delay hominization until longer after birth. The Church has condemned this position (DS 2135) and rightly so. When we sleep or have fainted, we possess no self-awareness either, yet we remain human beings; we remain capable of such activities. A person in the ultimate stage of senility may give no more sign of self-awareness, yet he still possesses the organs required for such activity. The least we may ask before admitting the presence of a human soul is the availability of these organs: the senses, the nervous system, the brain and especially the cortex. Since these organs are not ready during early pregnancy, I feel certain that there is no human person until several weeks have elapsed. 

Donceel bases this argument on the Thomistic principle that since the human soul, although spiritual, is created by God as the substantial form of the human body, it can only inform matter sufficiently prepared for ensoulment, and this requires that this matter have:(a) a differentiation into organs, including (b) the proper organ of man’s highest animal activities (the “internal senses”), which, according to modern understanding, must be the cerebral cortex. 
 He gives little attention to St. Thomas’ concern with the question of the efficient cause of the preparation of the mailer, although historically this is the principal question for Aquinas. 
 For Donceel the issue is simply that of the relation of the material to the efficient cause. We can formulate his essential argument thus:

Hominization is possible only when there exists the organ (i.e., the actual capability) required for the specifically human operations of thought and will.

This organ is the brain, and probably the cerebral cortex.

Therefore, hominization is possible only when there exists the brain, or better, the cerebral cortex.

I concede the major premise of this argument, at least as a correct statement of Aquinas’ hylomorphic philosophy of the unity of the human person, but I would distinguish the minor by substituting for “cerebral cortex” the expression “the epigenetic primordium (anlage) of the cerebral cortex.” Clearly Donceel himself does not mean that the cerebral cortex in its full mature development must be present, since this would bring hominization to a post-natal period, but only that it must be present in some way that we can empirically verify its radical identity with the mature cortex. As he grants, it need not be actually operational.

Our problem, therefore, becomes to determine on the basis of current data at what point in human embryonic development this radical identity can be verified. Since preformationist theories of embryology are not scientifically acceptable today, and are certainly inconsistent with hylomorphism, what we are trying to determine is the epigenetic, and not the preformed, origin of the cortex. Following Aquinas’ line of thought, then, what results do we arrive at in view of current data? 

The Meaning and Implications of this Thomistic Theory

1). What degree of preparation of the mailer did Aquinas require for its union with the spiritual soul to be possible? 

To answer this query, we must understand the epigenetic theory of embryology, which Aquinas derived from Aristotle, but often overlooked by advocates of delayed hominization. 
 The basic axiom  of Aristotle’s philosophy of nature is that “whatever is moved is moved by another.” At first sight the living organism seems to defy this law, because a living thing is precisely a substance that is self-moving, self-developing, self-reproductive. This self-activity is the empirical evidence that a thing is alive and ensouled, since by “soul” we simply mean the form of a material thing that is self-active. The different species of living things are specified and recognized precisely by different kinds of such self-activity. Man is man and is recognized to be such by the fact that he has characteristic human self-activities, such as speech, invention, free choice.

The soul of a living thing, however, is its principle as a formal cause, not as an efficient cause. It is only by mediation of its parts, each informed by a vital “power” (which is to the part, as the soul is to the whole organism) that a living thing moves itself, one part moving another. Consequently, in every living being there must be parts, and these (unlike the parts of inanimate chemical substances) must be heterogeneous, at least to the extent that one part is active and the other passive, so that the organism can move itself with the active part used to move the passive part. This active part is the primary part; and the passive part is, at first, in the embryological development of the organism, undifferentiated. The organism develops epigenetically because of this original lack of differentiation. (In the theory of preformism the parts would exist in differentiation from the start, but in miniature.)

However, from the beginning this primary part must exist not only as actually differentiated but must also be actively efficient (i.e., it must be not only in “first act” but also in “second act”) because it is the “prime mover” of the whole organic system, without which it could not be alive, nor develop to maturity. The organism is ensouled and alive at the instant when this primary part first appears and begins to act, and it dies when the primary part ceases to act and is destroyed.

Aristotle, however, did not mean by this that when the primary organ first appears, it is itself fully developed in its own structure, nor that it already has its highest and specifically characteristic functions. He had done embryological experiments with fertilized chicken-eggs, and he knew that the heart (which he regarded as the primary organ of animal life that in maturity would be the energetic source of the specifying activity of the animal) was the first organ to appear in the chicken egg where it becomes visible to the naked-eye as a pulsating red spot. As this primary organ is the agent that causes the formation of all the other parts of the organism, it also constructs itself. We must assume that it first appears in rudimentary form as a “primordium” which causes the differentiation of its other parts. Thus the primary organ is first present in very simple form and as it constructs the total organism, it also constructs itself in mature form. Similarly, at maturity, this primary organ will be the source of the total activity of the organism, including its highest specifying functions. Thus Aristotle knew that some animals are born before they are able to exercise all characteristic functions proper to their species, especially of sensing and moving; and in all animals the power of reproduction is possible only when the animal approaches maturity.

Thus we can answer our initial question by saying that the human body is sufficiently prepared for the human soul when and only when its primary organ is actually present and beginning to perform its vital functions, but that (a) the other parts need not be differentiated; (b) the primary organ need be present only in primordial form; (c) it need only be functioning to bring about the embryological development of itself and the whole, while its ultimate highest and specifying functions may still be in abeyance, awaiting the various auxiliary organs necessary for such functioning. Finally, we must note that the primary organ, even when it is acting at this more primitive level of functioning, is still acting specifically in a manner characteristic of the species of the organism. This is true because, according to the Aristotelian dictum, “an activity is specified by its term”; hence, since the primary organ is at work building a chicken, a dog, or a human being, its functioning is already the activity of a chicken, dog or human.

2). Why then, did Aristotle and Aquinas doubt that the primary organ of human life, and hence the human soul was present even in primordial form earlier than 40 days of pregnancy?

Aquinas’ doubts, at least, were not based on any idea that the primary organ of human life had to be very large or evidently elaborated. This is clear from the fact that he believed that in the case of the conception of Jesus by the Holy Spirit, hominization took place simultaneously with conception. This was possible because the infinite power of the Holy Spirit was able to complete this necessary preparation of the matter in an instant. However, Aquinas concedes that, at this point, the quantity of Christ’s body was very small, and it would be grotesque to suppose that Aquinas imagined this in some preformist, rather than in an epigenetic manner. 

 Rather, the problem raised for Aquinas was that in non-miraculous conceptions, the efficient cause that must prepare the matter is a finite agent, i.e., the male parent. 
 Such a finite agent can bring about the formation of matter only through a sequence of changes that require some appreciable time. Now, according to the data available to Aristotle, the matter in question was the menstrual blood of the mother. The less organized this matter, the longer time would be required for the agent to carry out the series of steps necessary to prepare it for the human soul.

Aquinas explicitly discusses this question, and concludes that the menstrual blood is an inanimate chemical mixture of nutritional materials in the mother’s body which has not been assimilated as an actual part of her living substance, but which has undergone digestive modifications until it is proximately prepared for such assimilation. Thus the efficient cause has the task of raising non-living material to the very high state of organization required to be suitable for the human body. In Aquinas’ opinion the flesh of the human body has to have the highest possible type of chemical balance or “temperament,” the reason for this being that a sense organ can operate only if it is so tempered that it is neutral to all the contrary qualities found in sensible objects, since if it were colored red, it could not be sensitive to green, or if it were hot, it could not be sensitive to cold, or if hard, to softness. This must be particularly true of the “internal senses” of imagination, etc. which are the necessary instruments of human thinking and willing, since these must be so delicately neutral as to be able to receive a limitless variety of images. 

Thus Aristotle and Aquinas could only conclude that the formative action of the male parent would have to take place over a considerable period of time before it could temper the menstrual blood to the level of organization required for a human body that would be capable of the highest type of sensitive life

3). How was the manner in which the male parent carries on this formative action understood?

The answer to this question is crucial to the plausibility of the delayed hominization theory, yet its defenders have largely neglected it. For Aristotle and Aquinas, it is the major question. In fact this whole embryological question concerns Aquinas mainly because he wishes to refute the traducianist theory which holds that the father transmits original sin to his children because the father begets the souls of his children, infecting them with his own sinfulness. Aquinas insists that because the human soul is spiritual it cannot be produced or infused by any material, biological process, but must be immediately created by God (a view which has become authoritative for the Catholic Church). 
 At the same time he is concerned to maintain that both male and female parents are true generators of their offspring, otherwise the doctrine of original sin would lose all meaning, and also the Incarnate Christ would not be truly a member of the human race. 

Consequently, Aquinas denies that the human father produces the human soul. Therefore, neither does the father bring about the ultimate formation of the matter of the human body, since this is effected by God alone in the very act of creating the soul as the substantial form of the body. What the father does is to bring the menstrual matter to the stage of organization just prior to its hominization, i.e., to a higher level of sensitive life. Because the father himself is infected by original sin his generative activity is in some measure defective, so that this work falls somewhat short of producing a completely “normal” body. Therefore, the soul created for such a body itself suffers infection with original sin from the body. Thus the transmission of human life in the defective condition we call “original sin” is due to the defective action of the male parent. 

The male parent, however, is not able directly to act on the menstrual matter because he is not in bodily contact with it, since it exists as unassimilated nutritional material within the mother’s body. According to Aristotelian philosophy, no material efficient cause can act on another body except when the two bodies are in actual contact (“no action at a distance”), unless it acts through a “separated” instrument (i.e., another material body which acts as a medium of its efficient action). Aquinas, following Aristotle, believed this instrument of the male agent was the semen. Like the menstrual blood, the semen was not itself alive, but only highly digested nutritional material ready to be assimilated but set aside in the body for another use. It consisted of two portions. One was merely an inactive fluid that, after intercourse, became mixed with the menstrual blood and constituted the male contribution (a minimal one compared with that of the mother’s). 
 The other, active portion was a “vital spirit” which was the actual instrument of the male efficiency. 

The term “spirit” here does not mean that the active semen was a spiritual entity. Aristotelian biology (also reinforced after Aristotle’s time by Stoic theories) thought that living bodies contain various “spirits” which were like hot, energetic gases (or even like our idea of electricity). This seminal spirit, of its own nature, had a high degree of the quality of “heat” and its proper efficient action was to act on the menstrual blood and refine it, just as it was thought that the heat of the body could digest nutritional material. As such, its action was purely chemical, and not strictly vital. However, as an instrument of the male parent, this spirit had been modified in the parent’s body so as to have a much more specific efficiency by which it was capable of forming the menstrual blood to the specific neutral temperament required for the human body. This modification of the active semen constituted it a vital instrument, endowed with an intrinsic vital power (virtus). 
 

Once the semen had been discharged in the maternal vagina, the passive portion was absorbed, but the active spirit remained as an independent agent acting on the menstrual blood. For Aquinas’ theory this was necessary, since “a thing cannot move itself,” therefore the agent forming the menstrual blood had to remain separated from, but yet in contact with it. Consequently Aquinas believed that the semen remained as an active substance throughout the whole period of preformation of the menstrual matter up to the point of hominization by the creative action of God. The proponents of delayed hominization have failed to notice that this is indispensable to the consistency of his theory. 

Is there any alternative that would be consistent with his philosophical principles? It would seem that one might be proposed. It is well known that in applying the notion of instrumental causality to the case of the falling body, and also the projectile, later scholasticism invented the impetus theory. 
 Aristotle and Aquinas, in order to preserve the principles “No action at a distance” and “Nothing is moved without a mover distinct from itself,” argued that although a projectile is set in motion by the projector, it can continue in motion only because it continues to be moved by the surrounding medium which, unlike the projectile, still has contact with the projector and acts under its influence as its instrument. From the time of John Philoponus, (6th cent. A. D.) and again with Robert Kilwardby (13th cent.) and Jean Buridan (14th cent.), the difficulties of this view were realized, and a new theory was proposed, which, in the form given it by the great Thomist, Dominic Soto (16th cent.), prepared the way for Newton’s laws of motion. According to this new theory, the projectile continues to move not through any agency of the medium, but by a force (vis) given to it by the projector at the beginning of the motion when projector and projectile are in contact. This vis is an active quality which acts as the efficient cause of the motion, and which remains until destroyed by some resisting body encountered by the projectile.

Aquinas never accepted this impetus theory, although later Thomists, in their effort to answer the objections of Newtonian science, have adopted it. 
  For purposes of this discussion, however, I will concede that it is not inconsistent with Thomistic principles. Those who believe that it is would have to concede that in view of modern science and the Newtonian laws (a) either the theory of the action of the medium has to be saved in some new way, or (b) the entire Thomistic argument, as well as his theory of delayed hominization, collapses. 

Messenger and Dorlodot (on whom Donceel largely relies) revived the theory of delayed hominization, because it seemed to them to provide some Thomistic foundation for a theory of mediate creation of species by God through evolution. If, in human embryology, there is a transformation of an embryo living by vegetative life into a second embryo living with animal life and this finally into a truly human embryo by means of a certain power given to the vegetative embryo by the male parent, then what objection could even strict Thomist metaphysicians (who were in fact the most troublesome opponents of the theory of evolution, or of “the error of transformism” as they called it) raise against a theistic theory of evolution in which the Creator gave to lower species an instrumental power to transform themselves into ever higher and higher species?

As I have argued elsewhere, such theories of a special “evolutionary force” are not necessary for a satisfactory theory of evolution compatible with Thomist views on causality. 
 But, if we take such an approach to the embryological problem, how could we work out a theory? We would have to suppose that the vegetative embryo is living only a vegetative life, which of itself would never result in the substantial change necessary to produce an animal embryo living with sensitive life. It would, however, in addition to its vegetative soul, be endowed with an intrinsic instrumental power (virtus) given to it by the male parent which would bring about these changes. It would seem that this virtus would have to reside, at least principally, in the primary organ, first of the vegetative embryo, and next of the sensitive embryo. If it did not modify the activity of this primary organ, which is the prime mover of all the accidental changes within the organism, how could it guide these changes so as to prepare for the ultimate steps of substantial change?

Thus it would seem the two possible Thomistic theories would be:

1. Aquinas’ own view that the male parent gives to the seminal spirit an instrumental power by which it is able (remaining a separate entity in contact with the maternal material) to act as the efficient cause to first form a vegetative embryo, then to transform this into a new animal embryo, and finally to perfect this embryo to the point that God, without a miracle, can directly effect the final transformation into a human person.

2. A modified Thomistic theory by which the male parent gives to the semen an instrumental power by which it first forms the vegetative embryo, along with the embryo’s own primary organ. This it also endows with the instrumental power which is, until that time, possessed by the semen (the semen then becoming ineffective and incorporated into the embryonic matter), so that this vegetative embryo, by means of its primary organ, is able to transform itself into a new animal embryo, whose primary organ, in turn, receives the instrumental power by which this embryo raises itself to the point that God, without a miracle, can directly effect the final transformation into a human person.

An Evaluation of this Theory in Light of Current Embryological Data

After having made clear exactly what this Thomistic theory implies, we are now ready to evaluate it in terms of modern embryological data so as to see how it must be modified if its fundamental philosophical principles are to be retained. 

1) The first obvious modification, which is required, respects the maternal matter. Aquinas supposed that this was the menstrual blood that was only inanimate, refined nutritional material. In fact, the mother’s contribution is the ovum, which, as a part of her own body, is ensouled by her own spiritual soul. At ovulation it is separated from the mother’s body and becomes a distinct, living entity, very highly organized, with its own primary organ (the nucleus). There is every evidence that this ovum is very close to readiness for rapid embryological development: (1) because it contains within itself a considerable amount of cytoplasmic matter sufficient to fuel it until implantation and development of the placental system, since only then will any other source of nutrition be available; and (2) because, in the nucleus, it has the power to produce the messenger RNA, by which it will guide the early stages of embryonic development up to implantation. 

In lower living things parthenogenesis is experimentally possible, and some believe that it occasionally takes place even in human reproduction, precisely because the ovum is haploid (has only one member of each paired set of chromosomes), but apparently this does not absolutely exclude development.  Thus for Aquinas, the development distance which the efficient cause of this initial embryological development must overcome was very great and thus required a considerable time before the maternal matter was ready for the human soul. Modern biology, on the contrary, sees this developmental distance as much shorter, because the maternal matter, the ovum, is already very highly organized, and therefore proximately prepared. Amazingly enough the ovum was only present in the female before her birth and matured through many years. Thus logically, we should expect that hominization should occur much sooner than Aristotle and Aquinas would have imagined. Of course this still requires an empirical determination of what exactly is the duration of this period.

2) A modification of the Thomistic theory is necessary, because we now know that the seminal fluid does not consist of a passive material (which is to be mingled with the maternal material) and active spirit, but material which is active by reason of the sperm, which, again, is already a living entity, originally part of the father’s body, and living by his human life, which then becomes a separated entity living by its own very real, if brief and imperfect life This sperm does not remain separate from the embryo as an agent transforming it, but fuses at conception with the ovum. This process of fertilization is not instantaneous, but is a fairly complicated one, which, however, ordinarily takes only a brief time. Its result is twofold: (a) the sperm, which, like the ovum, is haploid, contributes the second set of chromosomes to the nucleus of the new, fertilized zygote, which thus has a complete set of paired chromosomes, half from the ovum, half from the sperm, thus constituting a new and unique set of genes, different from those in the cells of either parent; (b) the sperm by its entrance into the ovum, initiates the process of fusion of the two cells to form the new zygote, which at once begins to develop in the direction of a mature adult human being.

It seems plausible enough, therefore, that we retain the Thomist view that the semen (i.e., the sperm) is the efficient cause of the production of the new entity we call the zygote, and that it does this by virtue of an instrumental power received from the male parent. The empirical sign of its character as efficient cause is that the ovum remains in a resting state until the entry of the sperm initiates the fertilization process. That its power is instrumental seems consistent with the fact that the sperm is produced by the male parent as a functional instrument of self-reproduction, that it is an imperfect organism, haploid, and living only briefly, unable to nourish or reproduce itself. It also is evident that the sperm is able to perform its function in virtue of its own primary organ (its nucleus), which can thus be regarded as the seat of the instrumental power.

However, Aquinas’ own unmodified theory is obviously disproved by the disappearance of seminal activity at the moment of conception. This means there is no efficient cause for the rest of the embryological process. Since “Nothing can move itself,” we thus have to resort to the second theory given above. By it the instrumental power resident in the nucleus of the sperm is transmitted to the nucleus of the zygote, which thus becomes the efficient cause of the embryological process. This nucleus, by its own inherent powers, is able to guide the vegetative life of the embryo only as regards vegetative functions, but, by its additional instrumental power, it will eventually be able to transform the vegetative embryo into an animal embryo, with some primary organ which (in addition to its own proper power of directing sensitive life) will receive the instrumental power to pave the way for the creative action of God 

3). Aquinas made no attempt to determine the primary organ of what he believed to be the vegetative embryo. According to Aristotelian botany, this was supposed to be located at the root end of a plant (analogous to the head-end of an animal). 
 According to modern data, it would clearly seem to be the nucleus of the zygote. But what is it, once that cell division begins? It is now known that when the ovum divides, all the nuclei of the daughter cells are essentially equal, and all the cells up to the blastula stage (when implantation or nidation occurs) retain totipotentiality (pluripotentiality). Consequently, during this period, identical twins may be produced if the mass of cells divides, since each can develop into a complete organism; or separated cells may be rejoined and still form a normal organism. Hence, Diamond and others have argued that at this stage, no determinate individual exists, but rather, something like a colony of one-celled plants. 

The biological data, however, does not permit this conclusion.  From the moment of fertilization there already exists in the zygote (and this was probably already pre-determined in the ovum) a metabolic polarity with the nucleus determining the upper pole of the metabolic gradient, and a bilaterality that will eventually be fundamental to the plan of the adult body. Consequently, as the first cell-divisions take place, there is already some differentiation in the cytoplasm of the daughter cells. They may be totipotential when separated, but as existing within the morula, they already constitute heterogeneous parts. At this stage it appears that the maternal ANA produced in the cytoplasm by the DNA of the nucleus of the original ovum plays a regulative role, and the nuclei, with their new unique DNA, are still relatively quiescent. Nevertheless, it was the nucleus of the zygote that initiated the whole process, and it will be the new nuclear DNA that finally takes over the regulation of the development from the blastula stage on. Thus, during this intermediate phase, it is still the nuclear DNA that has ultimate regulatory control, although it permits the maternal SNA to play its own role. We ought, therefore, to hold that, during this time, the primary organs are the daughter nuclei, which originated from the nucleus of the zygote. Since all are essentially similar, they can be said to act collectively, although it is probable that some of them, or even one, located at the superior pole of the organism, has the dominant effect, and can be identified as the primary organ of the whole.

At the blastocyst stage, when implantation occurs, a patch of cells called “the primary organizer” appears on the posterior lip of the blastopore. If this is removed, embryological development ceases, and if it is restored, it begins again. With its appearance, the totipotentiality of the cells ceases and from that time on differentiation of the parts of the organism is, for the most part, irreversible. Thus this “primary organizer” is clearly the primary organ of the blastocyst and is the epigenetic successor of the nucleus of the zygote, and of nuclei of the cells at the superior pole at the morula stage, as evidenced by the unbroken continuity of the polarity and bilaterality. By the end of the second week following fertilization, the blastocyst has become the gastrula, in which the three basic body layers, ectoderm, mesoderm and endoderm, have differentiated. Out of the ectoderm, the nervous system, skin and other sense organs will form. (It should be recalled that for Aquinas, it is the sense of touch that is the basic sense determining animal life, and it is the character of this sense that is specifically human). Before this week is completed the primitive streak has appeared that is the primordium of the central nervous system and this already exhibits a polarity in the fetus that indicates at which end the brain will be formed. From this period on, the development of the central nervous system with the brain as its superior pole progresses in a clearly continuous manner. 

Thus we can very reasonably interpret the biological data according to Thomistic terminology in the following manner: (a) The vegetative phase cannot last longer than two weeks in the human embryo; (b) Even in this stage, an epigenetic continuity can be traced between the nucleus of the zygote as primary organ to the primitive streak as primary organ of the animal phase.

4) Since the embryological data establish this epigenetic continuity between the primary organ of the vegetative and of the animal stage, this can be interpreted in one of two ways: (a) by the modified Thomistic theory according to which these two organs are actually primary parts of two distinct substances, the first being transformed into the second by a substantial change whose efficient cause is an instrumental power derived from the sperm; (b) or by saying that the act of fertilization immediately produced not a vegetative embryo, but an animal embryo whose primary organ (the nucleus) is epigenetically and substantially identical with the primordial central nervous system manifested in the primitive streak.

The second interpretation seems far more plausible and economical. It is perfectly consistent with Thomistic principles, based on the following considerations: The sperm, as an instrument of the male parent who is genetically an animal, certainly has the power to produce a similar animal. Also, as was discussed above, the developmental distance to be spanned between the ovum and the zygote is very short and thus does not demand infinite power in the agent. In fact the first explanation may be eliminated as lacking any empirical confirmation and positing an unnecessary occult power in the first primary organ. It certainly lacks any authority from St. Thomas himself, since his explanation was quite different and, granted what we know about the disappearance of the sperm, untenable. 

5) Having eliminated on empirical grounds any reason to believe that the human embryo is ever ensouled with a vegetative soul, we now have to ask whether it has a merely animal soul during some period prior to hominization. The reason for such a hypothesis, as given by Donceel, would be that this period is necessary for the development of the cerebral cortex, i.e., for the elevation of the embryo from a lower form of animal life to the supreme level of nervous organization required for the functioning of the internal senses of imagination, the vis aestimativa, etc.

Here it should again be recalled that St. Thomas himself believed that what is specific to the human sense organs is their high degree of neutrality, and that this is found primarily in the sense of touch. A man can be a man, can think and will, as long as he has the sense of touch, even if the other sense organs are lacking. Since, as we have already shown, Donceel cannot possibly be demanding the presence of the fully developed cortex for hominization, what is in question is the primordium of the specifically human capacity for the highest degree of sensitive life. Is there any reason to believe that this primordium is not initially present in the primitive streak of the blastocyst? We know that in the nucleus of the zygote there is already present all the information (order, or formal cause) and the inherent developmental power (efficient cause) to construct the human nervous system, including the marvelously complicated neuronic pathways of the cerebral cortex. This does not mean that the nucleus contains a preformed, miniaturized cerebral cortex. The nucleus is the primary organ of a total organism that develops epigenetically, each part of the system reacting on the others at every point of development and maturity. What it does mean is that an existential and dynamic continuity can be traced from the nucleus of the zygote to the cortex of the human infant. There is at all times a central organ maintaining life and producing development and differentiation, and this constitutes an epigenetic identity

We must not merely understand the zygotic nucleus as a genetic “blueprint” and then argue, as some authors have done, that a “blueprint” is not identical with the building. The nucleus does contain a blueprint or exemplar of the adult in its genetic code. In addition, it has the active power to produce the finished building, and to produce it, not as something separate from itself, but as a transformation of the total organism of which the nucleus itself is a part. As we have seen, for a Thomist, this can mean only one of two things: (1) either the zygote is already informed by the substantial form or soul of the adult into which it will develop; or (2) the transformation results from an instrumental power with which the central organ of the zygote has been endowed. We have shown that this latter explanation is uneconomical and empirically unverifiable.

Consequently, we must conclude that no substantial change takes place in the animal zygote at hominization, so that it must have been hominized from the moment when fertilization was complete. 

A Brief Consideration of Three Common Objections to Immediate Hominization

It will now deal very briefly with three objections that are commonly posed against immediate hominization. 
  They have already between touched on in the first part of this paper, but need to be directly related to the Thomist principles. 

1). Many authors, including, as we have seen, Karl Rahner, are disturbed by the fact that a very large number of fertilized ova, perhaps as many as 50 % or even higher, do not develop. Does God create all these souls that are never able to live a human life? 
 Others even argue that this would logically lead to the absurd result that we should attempt to baptize countless minute zygotes or embryos.

The answer to these objections can be found in a distinction of the concept “fertilized ovum.” As indicated, fertilization is an elaborate process, which often proves unsuccessful. There is good evidence that, in most of those cases, where the “fertilized” ovum fails to develop into a viable fetus, this process has never been normally and perfectly completed. 
 Since I am arguing that hominization takes place at the completion of fertilization, it need not be concluded that God creates souls for all these hapless abnormal “zygotes.” It might be noted also that this type of argument would lead to a denial of humanity to those countless infants who have died in the past when infant mortality was often as high as 50%. The difficulties about the duty to baptize arise from antiquated views concerning the salvation of unbaptized infants that few Catholic theologians would now support. As regards abortifacient contraceptives, the issue has to be decided not on general public attitudes, often based on misinformation, but on an objective evaluation of the issue as to when hominization begins. 

2) The argument against immediate hominization based on the phenomena of twinning and recombination of cells at the pre-implantation stage has seemed very impressive to some theologians, including Paul Ramsey, and is supported by Diamond and Ransil with numerous subsidiary arguments (which I believe have been sufficiently refuted in the foregoing interpretation of the continuity of development), which purport to show that the individual identity of the embryo is only established at implantation. 
 

The basic facts, as have been demonstrated, are that, even in the zygote prior to cleavage, some differentiation already exists, and this continues in the cell mass that makes up the morula. During this period, the cells have totipotentiality only in the sense that if one, or a group of cells, are separated from the original organism they still retain the capability of developing into a second complete individual. Geneticists believe, on the basis of experiments with lower animals, that it is at least theoretically possible to “clone” new human beings from most of the body tissues of an adult human. 
  If this were to take place, when would hominization or ensoulment occur? Obviously, a Thomist must say that if at the moment there exists living cellular material sufficiently prepared for hominization, God, as the author of nature, will complete the natural process by the creation of a human soul. In such a case, the process is not that of true sexual generation (I .e., the clone would not be the “son” of the person from whom the tissue comes), but constitutes a sexual reproduction like that found in lower living things. 

Consequently, an adequate explanation of the facts, an explanation which is both economical and in line with the general theory I have elaborated, would be to say that the zygote is already a human being, whose central organ tends to retain its cells in a coherent and unified body as cleavage proceeds and gradually causes them to differentiate more and more perfectly. However, before this differentiation is complete the cells retain a certain totipotentiality, and if separated by some accident from the original body they become a new substance with its own form, by a process analogous to asexual reproduction, budding or cloning. Since these separated cells are still as prepared to live, as was the zygote, at the moment of fertilization, God supplies the twin with a human soul, just as He did the other twin. Both twins are truly children of the male parent, since it is the instrumental power of his sperm which has initiated the development of both, one directly, the other (as a result of an accidental occurrence) mediately, but by a mediation which is very simple and brief. 

On the other hand, the view that individual identity is established only at the end of this period when twinning becomes impossible has to answer to very significant biological difficulties: (1) If, during this period, the morula or blastula is merely a mass of cells, lacking individuality as a distinct organism, what causes it to develop and differentiate according to definite laws, as we observe it does? (2) If, only after the twinning stage is passed, the single embryo, or the twin embryos, now each become self-identical organisms, what produces this new individual unity in each? Ex hypothesi this does not derive from an internal principle, since if it did, we would have to assume that one (or two) souls were already present before this stage. Clearly, also, it does not come from the mother, since there is no evidence that the mother is the agent of implantation. All the evidence indicates that the embryo implants itself. We are left with the possibility that it is God who individuates the cell mass by infusing the soul, but this is a recourse to divine intervention without attributing to biological processes their proper role. We can only conclude that the embryo at this stage already has its own individual vital unity, as all biological evidence indicates, but that in some cases by accident an asexual, “cloning” event occurs which gives rise to a second, new individual organism.

It seems to me that this difficulty about twinning arises largely from a rather mechanistic idea of God’s action in creating the soul. Rather we must suppose theologically that, God, who controls not only natural but chance events, wills to create each human person, even when that person’s body is produced by an embryological accident such as twinning, 
 and hence, it is inconsequential just how the properly prepared matter for hominization results.

A similar explanation can be given to recombination experiments. 
 The individuality of the embryo depends on its primary organ. If cells are separated from the morula and then rejoined to it, they become a part of the living substance when they fall under the directive influence of the primary organ, as does a transplant into an adult body.

3) Some authors (notably Ransil) deny the individuality of the embryo because it is “symbiotic” with the mother. 
  They categorize it as analogical to a “parasite” or even a “tumor.” To deal with such questions it is obviously necessary to distinguish between (a) parts of a single organism which are unified by a single “substantial form” manifested in a primary organ, and (b) distinct organisms interacting with each other, or a single organism reacting with its environment.

The biological data clearly indicate that no matter how intimate the reaction between the embryo (or fetus) and its mother or maternal environment, the embryo is still a distinct organism with the capacity to develop into another member of the same species as the mother. The fact that the embryo is a member of the same species as the mother makes it fundamentally different from a tumor or a parasite.

It is strange that Ransil and others continue to argue that the unborn embryo or fetus is not an individual because it is not independently viable. Obviously “independent viability” is a purely relative concept, not an absolute one, as is the notion of “human individual” or “person.” No living thing has complete independent viability from other living things and the environment. The zygote, from the first moment after fertilization, has some independence in its life process, although this is minimal compared with the adult that it will become, but then even the adult does not have complete independence.

Conclusion

We can only conclude that according to present biological knowledge, theories of delayed hominization lack any solid empirical evidence and that far the most probable view is that hominization begins with completed, normal fertilization of the ovum by the sperm. 
 Therefore, moral theologians should not use such theories as grounds for solving conflict situations in which the life of the conceptus and the mother are involved and governments should do what is politically feasible to protect the right to life of every human person from the moment of conception.

This unpublished lecture sums up material contained in several published articles, “A Critique of the Theory of Delayed Hominization,” in D. G. McCarthy and A.S. Moraczewski, An Ethical Evaluation of Fetal Experimentation Appendix I, pp. 113-133; and co-authored with Albert S. Moraczewski, O. P., “Is the Biological Subject of Human Rights Present From Conception?” in Peter J. Cataldo and Albert S. Moraczewski, O.P., eds., The Fetal Tissue Issue: Medical and Ethical Aspects and “Cloning, Aquinas, and the Embryonic Person,”  The National Catholic Bioethics Quarterly, 1, (2) 2001, pp. 189-202. 
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�	 . Generation of Animals I, c. 2, 716a 2 sq.; S. Th., I, q. 92, a. 1 c. and many others places in Aquinas. works. On the role of the female parent in ancient embryology as actively furnishing the matter of the fetus and fostering its growth and development see Cletus Wessels, O.P., The Mother of God: Her Physical Maternity, especially Section Two, Chapter III, pp. 124-151.
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�	 “The likeness of the begetter to the begotten is on account not of the matter, but of the form of the agent that generates its like. Wherefore in order for a man to like his grandfather, there is no need that the corporeal seminal matter should have been in the grandfather; but only that there be in the semen a virtue derived from the soul of the grandfather through the father.” S. Th., I, q. 119, a. 2 ad 4.  Yet Aquinas seems to admit that some part of the male seed mixes with the female seed, since he says (see next note) that the semen consists in two parts, only one of which is active. Consequently, the passive part must mix with the passive female seed.
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	 II, q. viii, a. 111, 730 sq.


�	 “The power (virtus) that is in the father’s semen is an intrinsic and permanent power, not applied from without as is he moving power in a projectile. Therefore the power in the semen remains effectively, even when the father is removed to a distance…Nevertheless, there is some similarity, since just as the finite power of the thrower moves the projectile only to a determinate distance of place by local motion; so the power of the parent moves [the fetus] only to a determinate form by the motion of generation.” Since Newton we would have to modify this to read, “just as the finite power of the thrower acting against the resistance of the medium moves the projectile only to a determinate distance of place, so the power of the parent moves the fetus only to a determinate form by the motion of generation acting on the resistance of the matter from which it is formed.


�	 “In perfect animals, generated by coition, the active force is in the semen of the male, as the Philosopher says (Generation of Animals 11,3); hut the foetal matter is provided by the female. In this matter the vegetative soul exists from the very beginning, not as to the second act, but as to the first act, as the sensitive soul is in one who sleeps. But as soon as it begins to attract nourishment, then it already operates in act, This matter therefore is transmuted by the power which is in the semen of the male, until it is actually informed by the sensitive soul; not as though the force itself which was in the semen becomes the sensitive soul; for thus, indeed, the generator and generated would be identical; moreover, this would be more like nourishment and growth than generation, as the Philosopher says- And after the sensitive soul, by the power of the active principle in the semen, has been produced in one of the principal parts of the thing generated, then it is that the sensitive soul of the offspring begins to work towards the perfection of its own body, by nourishment and growth. As to the active power which was in the semen, it ceases to exist, when the semen is dissolved and the spirit thereof vanishes, Nor is there anything unreasonable in this, because this force is not the principal but the instrumental agent; and the movement of an instrument ceases when once the effect has been produced.”Summa Theologiae, q. 118, a. l. ad 4.) There is a difficulty of interpretation in this text because Aquinas here seems to say that the menstrual blood is alive vegetatively before the action of the male semen, which is contrary to his statement in q. l 19,  a. 2, where he shows that it is nutritive material that has never yet been assimilated to the actually animated state. Peck above interprets Aristotle as saying it is alive with vegetative life, so that the male only raises it to sensitive life, John of St, Thomas says also that it has an imperfect life, However, I believe that although Aquinas is not very clear on the point, if is more consistent to say that this nutritive material has never been actually alive, and that Aquinas when he says “the vegetative soul exists from the very beginning” means by “the very beginning” (a principio) from the very beginning of the action of the male semen, as he says in another passage: “Thus therefore through the formative virtue which is in the semen, after expelling the form of the [female] seed, another form is induced; and when this has been expelled, another is induced, And thus first the vegetative soul is induced; and then when this has been expelled, a soul which is both vegetative and sensible; and when this has been expelled there is induced not through the seminal power but by the Creator, a soul which is at the same time rational, sensitive, and vegetable.” (De Potentia, q.3, .9 ad 8).


�	 A.. J., Rozwadowski., “De motus localis causa proxima secundum principia S. Thomae”, Divus Thomas (Piacenza), 42 (1939) pp. 104-113,. attempted to show that the theory of impetus is to be found in St, Thomas, depending largely on the text from De Anima quoted above. He was refuted by a writer (evidently M. D. Chenu) in Bulletin Thomiste 6 (1940-42) n. 351, and M. D. Chenu, O.P., “Aus origines de la science moderne,” Revue de Sciences Phiosophiques et Theologiques, 29 (1940) p.206-217.


�	 See Antonio Moreno, “The Law of Inertia and the Principle Quidquid movetur ab alio movetur’; The Thomist, 38, April 1974, 206-331. Moreno goes beyond the classical impetus theoryby showing that in Einsteinian physics all motion involves a relation between the moving body and the field in which it moves, which may be the solution to the Thomistic difficulty.


	22. See E. C. Messenger, “The Embryology of St. Thomas Aquinas,” pp. 243-258, and Canon de Dorlodot, “A Vindication of the Mediate Animation Theory”, pp., 259-283 in Messenger, E. C., ed Theology and Evolution  (Newman, Westminister, Maryland, 4949). Donceel in his article “Causality and Evolution,” New Scholasticism, 39 (1965) 295-315;  above seems to have first become interested in this whole problem by his effort to defend Teilhard de Chardin’s evolutionary world-view in terms of Rahner’s hominization theories.


�	 See my article “Causality and Evolution”, The Thomist 36 (April, 1972): 199-230, in which I argue that theories like those of Karl Rahner, which posit a tendency of all creatures to transcend themselves, or of Teilhard de Chardin’s universal “law of evolution” are uneconomical in explaining the compatibility of scientific theories of evolution and the principle of causality.


�	 As noted before the embryological data used here is from Keith L. Moore and T.V. N. Persaud, The Developing Human: Clincally Oriented Embryology, 6th ed. (Philadelphia : W.B. Saunders, 1998).


�	 De Partibus Animalium II, c. 10, 655b seq.


�	 “For a few centuries Catholic moral theology has been convinced that individual hominization occurs at the moment of the fusion of the gametes. Will the moral theologian still have today the courage to maintain this presupposition of many of his moral theological statements, when he is suddenly told that from the start, 50% of the fecundated female ova never reach nidification in the uterus? Will he be able to admit that 50% of the “human beings”---real human beings with an “immortal” soul and an eternal destiny do not, from the very start, get beyond the first stage of human existence?” Karl Rahner, Schriften zur Theologie 8 (Finsiedeln, 1967), p. 287, quoted by Donceel, “Immediate  Animation” above, 99 ff.


�	 “One cause [of spontaneous abortion of the conceptus] may be inadequate production of progesterone and estrogen by the corpeus luteum.” Keith L. Moore and T. V. N. Persaud, op. cit., p. 36. The authors place the rate of failure at forty-five percent. 


�	 See Diamond, op. cit., p.311, says, “Emil Witschi, “Congenital Malformations” Proceedings of Third International Conference (Amsterdam) (Excerpta Medica, 1970) estmates that 58% of sperm-ovum conjgates never complete implantation: 16% terminate at conjuncton, 15% never begin implantation, 27% are lost before the completion of implantation, and only 30% survive to birth. Many such failures would give a positive HCG test [a radioactive immune receptor assay test for pregnancy, despite the fact that differentiation and organismicization of somatic cells cannot occur due to defects intrinsic to the zygotes themselves, Hominizability, even in potentia, does not exist.” This, of course, argues that not every pregnancy is certainly a true human conception, but it does not agree, as Diamond seems to think that hominization is rarer than true conception, i. e., a normal and perfect fertilization.


�	 “The case of identical twins does, however, suggest a significant modification of any “proof” from genotype. If there is a moment in the development of nascent life subsequent to impregnation and prior to birth (or graduation from Princeton) at which it would be reasonable to believe that an individual human life begins to be inviolate, that moment is arguable at the appearance of a ‘primitive streak’ across the hollow cluster of developing cells that signals the separation of the same genotype into identical twins~” Paul Ramsey, “The Morality of Abortion”, in Daniel H. Labby ed., Life or Death: Ethics and Options, Ramsey, Paul, “The Morality of Abortion”, in Daniel H. Labby ed., Life or Death: Edward Shils et al., Ethics and Options, introduction by Daniel H. Labby. (Portland, OR., Reed College, 1968),  pp. 61-63. “I simply cannot find in the biological order any reason not to distinguish radically and categorically between the preimplanted entity’s vital capacity and that of the implanted entity. In short, the biologist holds that the numerous biological events converging in the general time area of the 14th to 22nd day weigh extremely heavily in any calculus of the beginning of the life of a homo”. Diamond, op. cit, p.316. Certainly he is correct in saying that the gastrulation and implantation stage is a very important moment in embryological development, as is birth, but this does not indicate that it is the initiation of the life of the individual. Ransil presents a still weaker case because he depends largely on the following argument: “ ... the product of conception and its mother exist as a single system in a symbiotic relationship, in which a host organism (the mother) harbors and nurtures a dependent organism (the product of conception). Contrary to what seems to be a self-evident fact, two equivalent individuals (in the sense of two independent beings of equivalent morphology and function) are not involved.  Present is a coupled system of a mother and a product of conception,” op. cit, p. 82. But in this “coupled-system” are there not two organisms? Otherwise why call it “symbiosis”? 


�	 See James D. Watson, “Moving Toward the Clonal Man”, The Atlantic, 227 (1971), pp. 50-53.  For a Thomist there is a special difficulty in admitting that twinning involves asexual generation, since according to Aquinas original sin is transmitted by sexual generation. Would the twin then be “immaculately conceived”? But the same difficulty holds for the supposed possibility of a cloned human. However, contemporary theology understands original sin in a more inclusive way than did scholastic theologians, and would interpret the phrase used by the Council of Trent (Enchiridion symbolorum, Denzinger and Aldoph Schönmetzer eds. n.  ) when it said that original sin is transmitted ‘per propagationem” in a broad sense. Consequently it would seem that if a human being comes into existence by the action of sinful human beings, whether naturally, or accidentally (as in twinning), or artificially (as in cloning), this human would still share in the sinfulness of the human family. Christ would remain an exception because His conception is the result of miraculous Divine action, not of human power.


�	 MZ [monozygotic or identical] twinning usually begins in the blastocyst stage around the end of the first 8. week…and results from division of the inner cell mass or embryoblast into embryonic primordial,” Moore and Persaud,  p. 134.


�	 Diamond, op.citt, p. 312.


�	 “Perhaps the greatest difficulty for layman with the foregoing analogies and analysis will be his reluctance to view the fetus under the biological categories of parasite and tumor.” Ransil, op. cit.,  p.90 I would imagine most biologists, as well as laymen, might find this difficult! But then an analogy is between things which are “basically different, but in some respect the same.”


�	 Yet quite the contrary view has already been widely accepted by Catholic theologians who have not examined the evidence. For example William Allen, J.C.D. in “Abortion---Multiple Meaning”, in Pastoral Life, Jan., 1976, pp.  45-51, wrote: “At present, indications seem to be that medical science is moving away from the theory that the fetus is ‘homo’ from the moment of fertilization even though it is admitted that the fertilized human ovum is not the same as any other ovum or organism . . . Yet, the zygote does not take on hominization until the primary organizer appears on the posterior lip of the lower pole of the ‘blastocyst’. Without this organizer there will be no further differentiation of cells into the essential organ systems proper to man” (p.46). But what is it that differentiates the “primary organizer” itself?



















