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PERPETUATION OF THE RECAPITULATION MYTH*
GLEN W. WoLFrOMT

>

Recapitulation, or the biogenetic “law’

is shown to be held in disrepute by many biologists.

Evidences from embryology as well as logical implications of the “law” if it were true are used to
show that recapitulation cannot be a valid biological principle. Quotations from several modern
textbooks are given to illustrate that some biologists are unwilling to reject in toto the views of
Haeckel, in spite of evidence to the contrary. In fact, many authors continue to refer to fishlike
gill slits in mammalian embryos, thereby perpetuating the myth of recapitulation.

Introduction

Occasionally a grossly mistaken concept is
perpetuated as “evidence” for macro-evolution,
especially in popular literature and even in some
textbooks and journals, While many individuals
may be aware of the situation, little effort is
directed toward purging the literature of the
misconception. Such seems to be the case with
the myth of recapitulation.

Also known as the biogenetic “law,”* the theory
of recapitulation was promulgated in the late
1800’s by the biologist Haeckel. The essence of
his concept was that ontogeny recapitulates phy-
logeny. That is, “each embryo in its development
passes through abbreviated stages that more or
less resemble some developmental stage of its
evolutionary ancestors, both remote and imme-
diate.”

Haeckel's views amounted to an adulteration
of the concepts proposed by von Baer in 1824.
von Baer’s first two conclusions indicated that
in the development of a vertebrate embryo, there
is an early stage at which it could be recognized
as a vertebrate, but it was impossible to distin-
guish what kind of a vertebrate it was (e.g., rep-
tile, bird or mammal).? At a later stage it may
be recognized supposedly as a bird, for in-
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stance, but it cannot be determined what kind
of a bird it is. von Baer’s last two conclusions
express the concept that animals are more similar
at early stages of development than when they
are fully grown, and these similarities are dimin-
ished as the animals mature.®

Oppenheimer, a well-known embryologist,
stated that the work of Haeckel was the “cul-
mination” of the “extremes of exaggeration”
which followed Darwin.* She further declared
that Haeckel's influence was “damaging to sci-
ence.”® Later she continued:

The investigators [e.g., Haeckel] who have
derived their ideas from the philosophical
side, and examined their embryos to fit their
observations into philosophical patterns al-
ready set and rigid . . . were the minds whose
philosophical patterns delayed rather than
accelerated the course of embryological prog-
ress.’

A few contemporaries of Haeckel refused to
accept the biogenetic “law.” von Baer himself
warned against comparing “embryos of ‘higher’
forms to adults of ‘lower forms.”” Radl men-
tioned that “everything important that has ever
been cited against the recapitulation theory was
known when the theory was first put forward,
nevertheless it was widely accepted.”

According to Oppenheimer, “Haeckel’s doc-
trines” were blindly and uncritically accepted
not only by workers in the many related fields
of biology, but aso by “professional embryolo-
gists.”™ She then categorized Haeckel as a
“fanatic” who never could be considered to have
been a “professional embrylogist.”20
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Fallacies Exposed upon Examination

The recapitulation theory has been examined
thoroughly by embryologists and other serious
scholars. Weisz declared that “Haeckel’s basic
thesis is invalid.”'! de Beer flatly concluded
that “Recapitulation . . . does not take place.”?
In an excellent review, Rusch showed that
“Haeckel resorted to a series of dishonest dis-
tortions in making his illustrations” which he
used to support his theory.’ Other authors have
dealt in great detail on the many shortcomings
and fallacies of the theory.l* 1516, 17

Probably one of the most widespread of the
recapitulation fallacies concerns the fact that at
a particular stage of development, the human
embryo possesses (as do the embryos of many
mammals) structures which superficially resem-
ble the gills of fish. These embryonic features,
erroneously referred to as “gill pouches” or “gill
slits,” are then said to “repeat or recapitulate a
fish stage in our evolution.”8

However, this is most certainly not the case.
It is true that a series of five alternating ridges
and grooves are present in mammalian embryos
in approximately the same region as the gill bars
of aquatic vertebrates such as fish. In fish these
grooves open into the pharynx, forming the true
gill slits through which water passes for res-
piration. In mammals, birds and reptiles, how-
ever, these structures never function in respira-
tion, nor are there ever any openings into the
pharynx.1®- 20 Moreover, in mammals these pha-
ryngeal bars (as they are more properly termed)
begin immediately to undergo further develop-
ment.

For example, the first arch and its pouch
[i.e., groove] . . . form the upper and lower
jaws and inner ear of higher vertebrates. The
second, third and fourth arches contribute to
the tongue, tonsils, parathyroid gland, and
thymus.?!
None of these structures, it may be noted, are
associated with respiration. Thus, the use of the
biogenetic “law” to support the fish ancestry of
mammals and other non-aquatic vertebrates has
no basis in fact.

Additional support for the evolutionary scheme
of fish-amphibians-reptiles-mammals is often
claimed by comparing the embryonic develop-
ment of the mammalian heart with the differ-
ences between the fully developed hearts of fish,
amphibians and mammals. The fish heart con-
sists of a single tube with one atrium and one
ventricle; the frog heart is a partially double
tube, with two atria and one ventricle; and the
mammalian heart is a completely double tube
having two atria and two ventricles.??

Recapitulation, then, would require the heart
of the embryo to begin as a single tube. While

199

the embryonic heart of the mammal does pro-
gress from a single tube with two chambers to
a double tube with four chambers, it begins as
a double tube which fuses to form a single tube
before it undergoes further changes to become
the heart.>® Once again embryology is shown to
be contradictory to the biogenetic “law.”

Embryonic Growth Not “Evolutionary”

The fallaciousness of the recapitulation theory
can be further illustrated by other examples in
which characteristics appear in ontogeny out of
order of their supposed evolutionary develop-
ment, de Beer stated that while teeth are sup-
posed to have evolved before tongues, tongues
of mammalian embryos appear before teeth.2*
As also pointed out by de Beer, Pavlov demon-
strated that in the fossil cephalopods known as
ammonites, the young stages often foreshadow
later evolutionary developments, rather than re-
capitulating past development.?

Another instance of reversed order is that the
embryonic skeleton in mammals is first carti-
laginous, being replaced by bone later.26 The
opposite sequence should be found according to
evolutionary speculation. Thus, it can be seen
that a reversed order is often exhibited by em-
bryology, rather than the order in which various
structures supposedly evolved.

A logical extension of Haeckel's “law” would
have to allow for the existence of the caterpillar
as a fully developed organism, for which there
is no evidence.?” In 1925, using the same type of
reasoning, Gregory made this cutting observa-
tion:

. if the biogenetic law were universally
valid, it would seem legitimate to infer that
the adult common ancestor of man and apes
was a peculiar hermaphroditic animal, that
it subsisted exclusively upon its mother’s milk,
and that at an earlier phylogenetic period the
adult ancestor was attached to its parent by
an umbilical cord.?s

It is true that the embryos of many vertebrates
(e.g., man, fish, bird, pig) are similar in the
early stages of development. However, could not
most of these similarities be accounted for by
the fact that there are also likenesses between
the adults of these species? For example, they
all lzlave jaws, skull, backbone, four appendages,
etc.?®

Thus, it is evident that undue emphasis is
placed on certain similarities between embryos
of different species, or on certain unique de-
velopmental stages; while differences between
embryos, out-of-sequence stages, or embryo-
logical structures with no apparent function in
ancestral stages are ignored or explained away.
Furthermore, the biogenetic “law” cannot be
applied to the plant kingdom.3°
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If there is to be any semblance of validity in
recapitulation, it is obvious that many stages of
“evolution” have been deleted and the “evolu-
tionary” history as revealed by the embryo has
been greatly condensed. However, reasons as to
why this should be the case are not apparent.

Textbock Authors Commit Errors

As pointed out by Oppenheimer in 1955, “the
record of many of our ‘modern’ textbooks is none
too pure with respect to the biogenetic law.”3!
Bock has made the following observation:

. . . the biogenetic law has become so deeply
rooted in biological thought that it cannot
be weeded out in spite of its having been
demonstrated to be wrong by numerous sub-
sequent scholars. Even today both subtle and
overt uses of the biogenetic law are fre-
quently encountered in the general biological
literature as well as in more specialized evolu-
tionary and systematic studies.??

For instance, a little book for youngsters, copy-
righted in 1958 and still available, contains the
following statement: “Mammals and birds go
through stages with gill pouches—first like fish,
then like reptiles.” A typical spurious illustra-
tion is included.

In a recent high school biology textbook by
Frazier and Smith, the following passage may
be found:

Although man is essentially a land animal,
he still retains some of the features of his
developmental history. The human
embryo resembles a fish embryo at first, It
has gill slits, blood vessels passing through
the gill bars, a fishlike heart with one atrium
and one ventricle, a primitive kidney, and a
tail. A little later in development the human
embryo comes to resemble a reptilian embryo.
The gill slits become closed and the blood
vessels in the gill region become modified . . .
the heart contains three chambers. Still later,
the heart contains four chambers.?* (Empha-
sis added)

Further evidence of the perpetuation of the
gill slit myth is afforded by two additional exam-
ples. In a recent letter-to-the-editor in a local
newspaper, the writer suggested that the pres-
ence of gill slits in the human embryo may be
used by some individuals as evidence that the
embryo is not yet human, thus justifying abor-
tion.? The famous Dr. Benjamin Spock, in one
of his books, contributed to the continuance of
the recapitulation myth:

Each child as he develops is retracing the
whole history of mankind, physically and
spiritually, step by step. A baby starts off in
the womb as a single tiny cell, just the way
the first living thing appeared in the ocean.
Weeks later, as he lies in the amniotic fluid
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of the womb, he has gills like a fish.*® (Em-
phasis added)

Baldwin, in his book on comparative biochemis-
try, makes the following statement:
The mammals, for instance, had fish-like an-
cestors, and early in its development the mam-
malian embryo actually possesses gill slits like
those of a fish. . . *" (Emphasis added)

In view of the evidence presented previously,
these quotations from Frazier and Smith, Spock
and Baldwin are clearly erroneous and mislead-
ing. The perpetuation of such untruth, in the
light of modern embryology, is truly incompre-
hensible.

In most of the more recent college textbooks
which I have examined, the authors are careful
to avoid a direct adherence to Haeckel's con-
cepts, yet they do not divorce themselves en-
tirely from his basic premise. For instance, Weisz
stated that “recapitulation in the Haeckelian
sense simply does not occur; the embryonic
stages of given animals do not repeat the adult
stages of other animals.”™® Yet, he then claimed
that since these “similarities . . . are consequences
of common ancestors, they may indicate degrees
of evolutionary interrelationships among ani-
mals.”39

Hickman and Hickman stated that “we can
scarcely believe that mammalian embryos re-
trace vertebrate evolutionary history. . . "% Yet
a few lines earlier they wrote:

. similarities can only be explained as an
indication of common vertebrate ancestory.
Embryonic development is thus a record,
although a considerably modified one, of
evolutionary history.#!

Nason cautioned that “In some instances the
sequence of events in the ontogeny of a body
part is the reverse of its known phylogenetic his-
tory.”#? But on the preceding page we find the
following:

Such evidence [gill pouches] clearly implies
that terrestrial vertebrates have evolved from
aquatic forms with functional gills. . . . In
certain respects, ontogeny during the em-
bryonic state reflects or repeats phylogeny
in a modified way.*?

The differences between what these authors
actually accept and what Haeckel taught are not
at all clear; but the desired implication (i.e.,
evolution) remains the same. If any differences
do exist, they are so slight as to be insignificant
insofar as the influence of these misconceptions
on young minds is concerned.

Haeckel’s concepts were actually twofold. First,
“‘ontogeny recapitulates phylogeny’”; and sec-
ond, “ ‘phylogeny causes ontogeny’.”** While most
modern authors have rejected the second con-
cept, the first seems to be too deeply imbedded
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the world-famous geneticist Dobzhansky clings
tenaciously to this doctrine when he writes:

This co-called biogenetic law is no longer
credited in its original form. And yet embry-
onic similarities are undeniably impressive
and significant. . . . But why should it [human
embryo] have unmistakable gill slits unless
its remote ancestors did respire with the aid
of gillsP* (Emphasis added)

In spite of the fact that no functional gills
ever exist in the mammalian embryo (which
Dobzhansky*® and others readily admit) and
that these pharyngeal bars develop into struc-
tures having nothing to do with respiration,
these men continue to refer to these ridges and
grooves as “gill slits” or “gill arches.” And, while
denying that recapitulation occurs, they boldly
state that these arches clearly demonstrate man’s
aquatic origin. In spite of the fact that the
sequence of events in embryological develop-
ment is often the reverse of that assumed for
evolution, the authors continue unjustifiably to
inject “evolutionary” significance into embry-

n]f\(T‘I
0087

Conclusions

It is my feeling that many of today’s scientists
are guilty of the same crime as Haeckel; ie.,
“fitting the facts to the theory.”*” This error
likely results from a “blind acceptance of the
evolution-doctrine,”8 as Oppenheimer accused
Haeckel.

It seems that having first assumed evolution
to have occurred, the data are interpreted to fit
the assumption. By circular reasoning, embry-
ological data are then cited as evidence for
evolution. Emphasis is placed on certain select-
ed structures or sequences of development
which fit evolutionary dogma; while dissimilari-
ties and reversed sequences are ignored.

I am in agreement with the geneticist Tinkle
who succinctly declared, “Science should con-
sider all the facts.”®

References

1Some biologists use the term biogenetic law to refer
to von Baer’s concepts, and recapitulation theory to
refer to Haeckel's views. However, most biologists
seem to identify both terms with Haeckel’s concepts.
2Watson, D. M. S. and A. Richards. 1964. Embry-
ology (in) Encyclopedia Britannica. William Benton,
Publisher. Volume 8, p. 318,

3de Beer, G. 1958. Embryos and ancestors. Oxford
Umverclty Press, London, p. 8.

4Oppenheimer, T M. 1967. Essays in the history of
embryology and biclogy. M. I. T. Press, Cambridge,

Mass., p. 150.
51bid., p. 151.
61bid., p. 166.

TIbid. p 148. See also p. 230.

8R4dl, E. 1930. The history of bioclogical theories.
Oxford University Press, Oxford, England, p. 140.
Cited by J. M. Oppenheimer, lbid., p. 152.

201

9 nnenheimer T M On 153
J. i, VP, AT,

Oppenheimer,

101bid., 54,

11Welaz P. B. 1967. The science of biology. McGraw
Hill, Inc., New York, p. 798.

12de Beer, G. Op. cit., p. 170-171.

13Rusch, Sr., W. H. 1969. “Ontogeny recapitulates phy-
logeny,” Creation Research Society Quarterly, 6 (1):
27-34.

14Dewar, D. 1957. The transformist illusion. DeHoff
Publications, Murfreesboro, Tenn., pp. 185-217.

15Mennaga, A. 1969. A Christian perspective on chor-
date morphology, Creation Research Society Quarterly,
6 (3):121-126.

16Rusch, Sr., W. H. 1970. Analysis of so-called evi-
dences of evolution (in) Why not creation? Edited
by W. E. Lammerts. Baker Book House, Grand Rapids,
Mich., pp. 336-338.

17Klotz, J. 1970. Genes, genesis and evolution. Con-
cordia Publishers, St. Louis.

18Corner, G. W. 1944, Ourselves unborn. Yale Univer-
sity Press, New Haven, Mass., p. 67.

19]bid., p. 66.

20Volpe, E. P. 1971. Human heredity and birth defects.
Dobbs-Merrill Co., Inc., New York, p. 30.

21Hickman, C. P. and C. P. Hickman, Jr. 1972. Biology
of animals. C. V. Mosby Company, Saint Louis, Mo.,
p. 272,

22Tinkle, W. J. 1967. Heredity: a study in science and
the Bible. St. Thomas Press, Houston, Texas, p. 117.

23N ason. A 10858 Toxthaok of w\nl]nvv\ hioloo Tohn
asén, A, 1uGs. 1CXWOOOK Or moaGern oitidgy. jonn

Wiley & Sons, Inc., New York, p. 721.

24de Beer, G. Op. cit., p. 7.

251bid., p. 10.

26Nason, A. Op. cit., p. 717.

270ppenheimer, J. M. Op. cit., p. 152. (Reference 4)

28Gregory, W, K. 1925. The biogenetic law and the
skull form of primitive man, American Journal of Physi-
cal Anthropology, 8:373. Cited by G. de Beer, Op. cit.,

29C0fﬁn H. G. (nd.) Creation—the evidence from
science. Life Origins Foundation, Anacortes, Wash-
ington, p. 13,

30de Beer, G. Op. cit., pp. 12-13.

310ppenhe1mer J. M. Op. cit., p. 154.

32Bock, W. J. 1969. Evolution by orderly law (Book
Rev1ew) Science, 164:684-685.

33Burnett, R. W, H. 1. Fisher and H. S. Zim. 1958.
Zoology—a guide to the animal kingdom. Hamlyn
Publishing Group, Ltd New York, p. 143.

34Frazier, R. P, and H. Smith. 1971. The biological
sciences. Laidlow Brothers River Forest, Illinois, pp.
349, 444,

*'Thomas B. 1973. Open column (in) Columbia Daily
Tribune, Columbia, Mo., April 17.

36Spock, B. 1957. Baby and child care. Cardinal Giant
Edition, p. 223.

37Ba1dwm E. 1966. An introduction to comparative
blogalemlstry Cambridge University Press, London,

38Welsz P. B. Op. cit., p. 801. (Reference 11)

391bid.

40Hickman, C. P. and C. P. Hickman, Jr. Op. cit.
(Reference 21)

417bid,

42Nason, A. Op. cit.,, p. 717. (Reference 23)

431bid., p. 716.

44Wusz P. B. Op. cit., p. 798.

45D0bzhansky, T. 1978. Nothing in biology makes sense
except in the light of evolution, American Biology
Teacher, 35:125-129.

46] bid,

470Oppenheimer, J. M. Op. cit., p. 269. (Reference 4)

48]bid., p. 268.

49T1nk]e W. J. Op. cit., p. 118. (Reference 22)

rit N
Civ., P





