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Creation science (CS) is a discipline in which evidence is sought to support a literal

interpretation of the opening chapters of Genesis. Its technical literature has existed

since the 1960s, long enough to test for the presence of temporal trends in attitudes

toward and stances on specific topics. Here, we present a study of trends over the past

fifty years regarding two topics: vestigial structures as understood by mainstream
biologists, and biological degeneration as it is understood within the CS paradigm.
Perplexingly, through half a century, CS authors have maintained a general consensus

that all “created kinds” of organisms have undergone degenerative changes, and they

have simultaneously maintained a general consensus that vestigial biological structures

do not exist. Because the claim for biological degeneration implies the existence of

vestigial structures, CS authors’ denial of their existence is incongruous.

ccording to the young-earth cre-
A ationist (YEC) worldview, the

earth and all kinds of organ-
isms were independently created about
6,000 years ago, as described in the book
of Genesis. This worldview is widespread
in North America and Europe,! despite
the teaching of evolution in public schools
and despite the biblical injunction against
taking Genesis and the rest of the Penta-
teuch literally.? It is unpopular among
mainstream scientists, most of whom
accept the physical evidence that the earth
is billions of years old and that all organ-
isms evolved from a common ancestor.’?
Nevertheless, long before Darwin wrote
On the Origin of Species, advocates of the
YEC school of thought were already chal-
lenging the ideas of biological evolution
and an old earth.*

Such challenges continued through the
twentieth century,® and in 1961, two of
those advocates, John Whitcomb and
Henry Morris, produced a best seller,
The Genesis Flood, which interpreted the
geologic record according to the Genesis
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account of Noah’s flood.® The arguments
in the book are spurious, and point-by-
point refutations have been published.”
However, the book’s popularity galva-
nized a movement that began at about
the same time with the establishment
of the Creation Research Society® (in the
founding of which Whitcomb and Morris
were involved’) and which has come to
be called creation science.

Creation science (hereafter abbreviated
CS for concision) is a discipline in which
extrabiblical support for the Genesis
account in its literal sense is sought. CS
practitioners publish their studies in
peer-reviewed technical journals that
accept only manuscripts that concur with
a literal interpretation of Genesis. These
journals form the core data source for
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today’s anti-evolution movement in North America
and other English-speaking areas. Information from
the technical journals of CS is fed into the anti-evolu-
tion movement’s popular, nontechnical publications,
which make frequent references to studies published
in such journals.’ A list of the technical journals of
CS follows below, with the name of each journal fol-
lowed in parentheses by the abbreviation used for its
name in the endnotes.

In 1964 the Creation Research Society launched
the earliest such journal, Creation Research Society
Quarterly (CRSQ), which is still issued quarterly
today. The first issue of each volume was titled
Creation Research Society Annual (CRSA) until vol-
ume 7 in 1970. In 1974 the Geoscience Research
Institute, a Seventh-Day Adventist organization,
launched the biannual journal Origins, which ceased
publication after volume 63 in 2008. In 1984, the
Creation Science Foundation launched the jour-
nal Ex Nihilo Technical Journal (ENT]), which was
renamed Creation Ex Nihilo Technical Journal (CENT])
in 1991, then TJ in 2001, and then Journal of Creation
(JC) in 2006, under which name it is currently pub-
lished. The journal was first published annually. It
became biannual in 1991 and triannual in 1996. The
Baraminological Study Group launched Occasional
Papers of the Baraminology Study Group (OPBSG) in
2002. Its last issue was published in 2010, whereupon
it was succeeded by the Journal of Creation Theology
and Science, Series B: Life Sciences (JCTS), published
by the Creation Biology Society. In 2005 the Center
for Origins Research launched the occasional journal
CORE Issues in Creation. In 2008 Answers in Genesis
launched the online, open-access journal Amnswers
Research Journal (AR]). In addition to these journals,
the technical literature of CS continues within the
Proceedings volumes of the International Conference
on Creation series. The conferences are organized
by the Creation Science Fellowship in Pittsburgh,
Pennsylvania. The first took place in 1986, and the
seventh and latest in 2013.

The corpus of CS technical literature has now become
large and long-lived enough to test for the presence of
temporal trends in positions on specific topics. Here
we present a study of such trends in two interrelated
topics: the topic of vestigial biological structures as
such structures are understood by evolutionary biol-
ogists, and the topic of biological degeneration as
it is understood by CS authors. Vestigial biological
structures, as they are understood by evolutionary
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biologists, are structures that have become greatly
reduced in function and often in size, in comparison
to their ancestral homologs." Examples include the
eyes of blind cave fishes and blind cave salamanders,
the diminutive hindlimbs of pythons, and the minis-
cule hindlimbs of baleen whales. Most structures that
evolutionary biologists recognize as vestigial retain
a minor function of some kind, but usually the term
“vestigial” is applied only if at least one major ances-
tral function has been lost™—for example, the ability
to form an image, in the case of the eyes of blind cave
vertebrates. The existence of vestigial structures is
often denied in CS technical literature, but in some
cases their existence is acknowledged. CS literature
addresses the vestigiality not only of morphological
structures but also of genes and other molecular enti-
ties such as chemical pathways.

The topic of biological degeneration as it is under-
stood by CS authors bears some resemblance to
mainstream science’s concept of vestigialization, but
there are important differences. Biological degen-
eration as it is understood by CS authors includes
heritable change involving compromised function,
morphological reduction, or genome reduction,
whether or not it involves a discrete structure that
mainstream scientists would recognize as a vestige.
According to the YEC paradigm, biological degener-
ation is not due to natural selection but is a result of
the Fall of humankind, that is, Adam and Eve’s sin,
which introduced the Curse of decay into the created
world.® Implicit in the YEC concept of biological
degeneration is the premise that due to the decay
caused by sin, heritable change can be only neutral or
degenerative. This means that any heritable change
that appears to be advantageous in some way is dis-
advantageous in some other way(s) that outweighs
the advantage, or that any apparent advantage in
phenotype is an incidental result of degeneration of
the genotype. For example, two CS authors claim
that “mutations [that confer antibiotic resistance and
other benefits in microbes] frequently eliminate or
reduce pre-existing cellular systems and functions.”**

Within the topic of biological degeneration are sev-
eral subtopics that are frequently addressed in CS
technical literature: (1) biological degeneration as
an explanation for the morphology of extinct spe-
cies of Homo (e.g., H. neanderthalensis and H. erectus),
(2) reduction in the human lifespan after the Flood
as an example of biological degeneration, (3) patho-
genicity or parasitism as the result of biological
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degeneration, (4) apparently beneficial mutations
as examples of biological degeneration, and (5) use
of the term “devolution” in reference to heritable
changes that are degenerative.

Materials and Methods

We sought to determine whether temporal trends
in CS technical literature exist in the topics and
subtopics identified in the previous three para-
graphs. To limit the analysis strictly to technical
literature, we examined only technical articles and
conference abstracts from the journals mentioned
above. We ignored editorials, letters to the edi-
tor, article reviews, book reviews, and such. As for
conference abstracts, we examined only those that
were published in OPBSG and AR], for two reasons:
(1) abstracts published in other CS journals tend to
be published afterwards as full-length articles (which
would introduce redundancy if they were consid-
ered here), whereas those in OPBSG and AR]J do not,
and (2) OPBSG and ARJ abstracts function as short
articles, because they include references and are lon-
ger than abstracts usually are.

Most issues of most CS journals have been converted
to PDF files, which can be purchased or are posted
online for free access. To search these files for arti-
cles that addressed the topic of vestigial biological
structures we used the search term “vestig” (to find
the terms “vestigial,” “vestige,” and “vestiges”) and
“rudiment” (to find the terms “rudiment,” “rudi-
ments,” and “rudimentary”). To search the PDFs for
articles that addressed the topic of biological degen-
eration within the YEC paradigm we used the search
terms “degenera” (to find the words “degenerate,”
“degeneration,” etc.), “deteriorat” (to find the words
“deteriorate,” “deterioration,” etc.), “devol” (to find
the words “devolve,” “devolution,” etc.), “de-vol”
(to find the words “de-volve,” “de-volution,” etc.),
“de-evol” (to find the words “de-evolve,” “de-evolu-
tion,” etc.), and “decay.” PDF files are unavailable for
volumes 1, 2, and 4 of ENT]J; volumes 5-8 of CENTJ;
and all volumes of CORE Issues in Creation. For those
volumes, we searched visually through paper copies.

We divided the duration of the CS movement into
ten periods: 1964-1970 and nine subsequent periods
of five years apiece from 1971-1975 to 2011-2015.
We then compared attitudes toward and interest
in the chosen topics and subtopics through time, as
revealed in the number of authors advocating a given
view or addressing a given topic in the CS techni-
cal articles of each period. For each period, we also
counted the overall number of CS authors and the
number of new CS authors (any author whose ear-
liest CS technical article was published during that
period), to determine whether any apparent increase
in interest in a given topic or subtopic is an artifact of
an increase in the overall number of CS authors or of
an increase in the number of new CS authors.

For two of the CS technical journals (CRSQ and JC),
the societies that publish the journals mail printed
copies to institutional subscribers and to individual
members of the societies. We contacted the editorial
offices of those two journals and requested the num-
ber of individual and institutional subscribers. This
was to determine whether the circulation of CS tech-
nical journals reaches much (if any) further than the
circle of CS authors.

Results

The overall number of CS authors increased from
50 in 1964-1970 to 213 in 2011-2015 (table 1; fig. 1).
Sharp rises in the number of new CS authors
occurred in 1976-1980 and in 2001-2005, whereas
the number of continuing CS authors rose steadily
through the decades with no sharp increases (fig. 1).

As of June 13, 2016, CRSQ is sent to 165 institutional
subscribers (libraries and others) and 1,045 members
of the Creation Research Society. Given that there
were only 213 CS authors in 2011-2015, it is evident
that the circulation of CS technical literature reaches
considerably further than the circle of CS authors.
The editorial office of JC declined to provide sub-
scription numbers.

Table 1. Number of authors publishing articles in the technical journals of creation science through 2015.

1964— | 1971— | 1976— | 1981— | 1986— | 1991— | 1996— | 2001— | 2006— | 2011—
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
Total number of authors 50 81 150 124 173 174 174 212 221 213
New authors 50 34 101 69 101 103 94 129 121 118
Continuing authors 47 49 55 72 71 80 83 100 95
Volume 69, Number 1, March 2017 29
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Figure 1. Temporal trends in the technical literature of creation science through 2015: number of authors, and acceptance
of and interest in topics relating to vestigial biological structures and biological degeneration.
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We found 81 articles that address the evolution-
ary topic of vestigial biological structures. In most
of these, the authors express the opinion that such
structures do not exist, but a few authors acknowl-
edge the existence of such structures (table 2; fig. 1).
The number of authors that acknowledge the exis-
tence of such structures is small (0-2) in all time

periods, and there is no overall increase or decrease
in the acceptance of the existence of vestigial biologi-
cal structures by CS authors over time. All authors
addressing the topic of vestigial structures addressed
only morphology, until the early 1990s, after which a
few authors in each period addressed the vestigiality
of genes or other molecular entities (table 2; fig. 1).

Table 2. References to vestigial biological structures in the technical literature of creation science through 2015. In the
Stance column, “for” indicates acceptance of vestigiality, and “against” indicates rejection of vestigiality.

Author and year | Stance | Biological structure(s) in

Author and year | Stance | Biological structure(s) in

question question
Morris 1964 " for general Maas 1994 4° against | human appendix
Rusch 19662 against | human tonsils, parathyroid Gibson 19944 against | general
glands, thymus, pineal gland, Wise 19954 for whale hindlimbs
appendix, coccyx, plica Colwell 19964 against | human appendix
semilunaris; snake spurs; Wise 1996 r -
mysticete whale teeth Ise or_ goose wings
Klotz 1966° for mutant fruit flies Wieland 1997% | against | ‘junk genes
Howitt 1968+ against | coccyx Sarfati 1997 against | thymus
Marsh 1969° ? sterile pollen of dandelion; blind Bgtten 1998 aga!nst introns
cavefish eyes Wieland 199848 against | fly halters
Artist 1969¢ against | human appendix; python Bergman 19984 | against | wisdom teeth
hindlimbs; whale hindlimbs; kiwi Hedtke 1999 % against | general
wings Bergman 2000 % against | mammalian yolk sac
Shute 19707 ? hyrax outer toes Jerlstrém 200052 | for wallaby chromosome
Ouweneel 19718 against | general retroelements
Turner 1972° against | general Walkup 2000°% against | introns
Howitt 197210 against | general Menton 20005 against | human plantaris muscle

Armstrong 1972 " | against | pineal gland
Armstrong 1972 | against | tonsils

Bergman 20005%° against | human appendix, tonsils, pineal
gland, thymus

Bergman 1994 3° against | wisdom teeth
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Ouweneel 1975 | ? wings of the fly Termitoxenia Bergman 2001%* | against | general, transposons
Woodmorappe against | septa in cephalopod shells Bergman 2001*%” | against | general
1978 Bergman 2001 % against | human male nipple
Smith 19791 against | snake hindlimbs Gurney 20015%° against | plica semilunaris
Licata 1979® against | general Wood and against | general; “junk DNA”
Hedtke 198117 against | general Cavanaugh 2001%
Howe 1982 18 against | general Bergman 20025’ against | eye-related glands
Bergman 198219 against genera| Standish 200262 against noncoding DNA
Jones 19822 against | ape and human pinna Bell 2004 % against | cytochrome c
Hinderliter 198221 | against | general Bergman 2004% | against | general
Meyer 198222 against | general Woodmorappe against | GULO pseudogene
Hedtke 1983 against | general 2004 % = -
Smith 19852 against | caecilian eyes Batten 2005 against | general
Meyer 19852 against | general Armitage and against | fungal ascospores and ascos-
67 . .
Smith 198526 against | human appendix, tonsils, thymus, Howe 2007 = - carps; sucrose metabolism
pineal gland Bergman 2008 against | prostate accessory structures
69 i
Sanders and Howe | ? mouthparts of non-eating insects Doyle 2008 against | human vomeronasal organ,
198627 goose bur_npés, D?N\;ZII'T s point,
Hamilton 198728 ? eyes of snake ancestor " 2 - £OCCYX, Wiscom 168
Hamilton 1987 %° for caecilian eyes Hendriksen 2008 | against | general
Bird 1988% aganst | aeneral Bergman 20097" against | snake spurs
Glover 19887 against Euman appendix Carter 20097 against | retrotransposons
- = -
Leslie 198832 against | human appendix, tonsils, fetal Wise 2009 ” for - whale limbs and pelves
yolk sac Bergman 2010 aga!nst general
Cooper 19883 against | sagittal keel of late Homo Bergman 2011™ | against | general
Snelling 1989 % against | human appendix Niekirk 201176 against | placental mammal yolk sac
Woodmorappe for fly wings Bergman 201277 against | whale hindlimbs, fetal tooth buds,
199035 hairlets
Bergman 19927 against | general Bergman 201378 against | pseudogenes
Lumsden, Anders, | against | nontranscribing and McDonald 2013 |7 kiwi wings
and Pettera 1992% nontranslating DNA Hennigan 2014 | against | snake spurs
Kaplan 19933 against | human ear muscles Aaron 20148" for tyrannosaurid arms
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We found 125 articles that address the topic of bio-
logical degeneration within the YEC paradigm
(table 3; fig. 1). The number of such articles and
the number of authors writing on the topic peaked
sharply in the second half of the first decade of the
twenty-first century. Because there was no simulta-
neous spike in the number of new CS authors or in
the total number of CS authors (fig. 1), this sharp rise
cannot be explained by an increase in the number of
CS authors.

The number of CS authors attributing the mor-
phology of extinct species of Homo to degeneration
was initially high but decreased over time and
has remained at zero through the present century
(fig. 1). The number of CS authors citing post-Flood
reduction in the human lifespan as an example of
biological degeneration has always been low: one
such citation apiece in 1978, 1998, 2000, and 2009,
and two in 1998 (table 3). The number of CS authors
attributing pathogenicity or parasitism to degenera-
tion peaked during the period at which the number
of CS authors addressing biological degeneration
was highest (2006-2010). The number of CS authors
claiming that apparently beneficial mutations repre-
sent genetic degeneration peaked during the same
period. These two spikes may therefore be connected
with the increase in the number of CS authors pub-
lishing on the topic of biological degeneration during
that period. The number of CS authors using forms
of the term “devolution” peaked during the same
period.

Table 3. References to biological degeneration in the technical literature of creation science through 2015. Homo = attri-
bution of morphology of extinct species of Homo to degeneration; lifespan = assertion that post-Flood reduction in human
lifespans represents degeneration; P&P = attribution of parasitism and pathogenicity to degeneration; BMD = claim that
beneficial mutations are degenerative; dev = use of some form of the term “devolution.”

Author and year Homo |lifespan |[P&P |BMD |dev Author and year Homo |lifespan |[P&P |BMD |dev
Lammerts 1964 Leslie 19863
Tinkle 19642 X Gentry 1986 %
Morris 19653 Marsh 19873
Rusch 19664 Bowden 19883 X
Custance 1968° X Wieland 199135 X
Cook 1968° X Bergman, J. 19923 X
Tinkle 19687 Brand and Gibson 19933
Shaw 19708 X Wieland 1994 38 X
Lockwood 1971° Beasley 1995%
Ouweneel 19711° X Bergman, J. 19954 X
Morris 1971 " Wieland 19964
Moore 19722 Garcia-Pozuelo-Ramos X
Williams 197313 199742
Telfair 1973 Bergman, J. 19984 X X
Siegler 1974 " X Bergman, D. 1998+ X
Clark 19741 X Cuozzo 19984 X X
Wheeler 1975" Walkup 20004
Quinn 1975 Armitage and Lumsden
Ouweneel 19750 2000
Moore 197620 X Bergman, J. 20004 X
Sharp 19772 Mastropaolo 2001 4° X
Strickling 197822 X Wood 2001
Sigler 19782 Batten 20015’ X
Licata 19792 Bergman, J. 2001 %2
Ancil 198025 Bergman, J. 2001 %3
Guenter 19812 X Bergman, J. 2002 % X
Moore 198227 Standish 2002 %
Jones 198228 X Bell 200256
Brown 19832 Batten 20025
McCluskey 1985% Sanders and Wise 20035
Wood 2003 %
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Author and year Homo |lifespan |[P&P |BMD |dev

Author and year Homo |lifespan |[P&P |BMD |dev

Batten 2003 X Hennigan 2008 %

Murdock 2004 8" X Liu and Snooper 2009 %

Murdock 2004 62 Sherwin 2009 X

Wood 200552 Loucks 2009 % X
Bergman, J. 20055 Purdom 2009 X

Gillen & Sherwin 2006 %° X X Liu 20099

Lamb 2006 ¢ X X Bergman 2009 %°

Murdock 20067 X Larssen 2009 '© X

Liu and Moran 2006 Borger 2009 "

Lucas and Wood 2006 %° Habermehl 2010 '°2 X
Bergman, J. 20077 X Lightner 2010 1%

Kim 2007 " Sarfati 2010104 X

Williams 2007 7

Thomas 2010 %

Wood 2007 ®

Doyle 201010

Baldwin 20077

Doyle 201117

Wood 20077°

Carter 2011108

Gillen and Hubbard 2007 ¢

Doyle 2011

Gillen 200877 Tomkins 2013 "°

Loucks 200878 X X Bergman, J. 2013 """

Gillen 20087 Rupe and Sanford 2013 "2

Lightner 20088° Arneigh 20133 X
Lightner 2008 O’Micks 2013 "4 X
Kim 200882 Terborg 2013 "5

Bergman 2008

Tomkins 2014 "6

Sanford et al. 200884

Williams 2014 7

Anderson and Purdom X
2008%°

Baumgardner et al. 2008 %
Bergman, J. 2008
Carter et al. 20088

Doyle 2008%°

Williams 2008°°

Williams 2008

Brand 20082 X
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Discussion

During data collection for this study, it became evi-
dent that CS authors frequently employ idiosyncratic
usage of evolution-related terms, using the terms in
ways that mainstream biologists do not. For example,
several CS authors insisted that a structure must be
completely functionless to be called vestigial. In con-
trast, mainstream biologists have long maintained
that a reduced structure is vestigial, even if it retains
a minor function or functions, as long as it has lost
a major function or functions.’® As Darwin put it in
his discussion of vestigial structures (which he called
“rudimentary” structures), “An organ serving for
two purposes, may become rudimentary or utterly
aborted for one, even the more important purpose;
and remain perfectly efficient for the other.”*® And as
Charles Brues noted in 1903, insect wings that have
“become vestigial to such an extent that they are no
longer available for ... flight” in some cases “have
suddenly developed characters that make them of
use in some other direction.”” Nevertheless, several
CS authors cite any known function in a vestigial
structure as evidence that the structure is not truly
vestigial or that no truly vestigial structures exist.'®

Similarly, some insist that non-coding DNA cannot
be considered vestigial because, in some cases, it has
a known function,' and, in other cases, a function
might be found in the future.® From the standpoint
of mainstream biology, such arguments are non-
sensical, because functionlessness is not part of the
definition of vestigiality.® One CS author argued
that if any truly functionless structure were ever
found, it would be evidence of degeneration, hence
special creation.”> However, heritable changes of any
kind, degenerate or not, are congruent with the evo-
lutionary paradigm and are therefore not evidence
against it.

Another frequent example of idiosyncratic usage is
restriction of the term “evolution” only to heritable
changes that cause the addition, augmentation, or
improvement of biological structures—as opposed
to heritable changes that cause deletion, degenera-
tion, or vestigialization of biological structures.” For
example, one author argued that vestigial septa in
cephalopod shells are “not supportive of evolution”
but “may be a genetic-code remnant of the more con-
chiferous design employed by God elsewhere.”* In
other words, such septa were derived from more fully
developed septa in the shells of these animals” ances-
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tors, but the change should not be called “evolution”
because it was degenerative. In contrast, mainstream
biologists employ a broader definition of evolution
and acknowledge heritable changes in general as
evolution, whether those changes are degenerative
or not. Nevertheless, unlike mainstream biologists,
CS authors usually restrict the term “evolution” to
additive or augmentative changes. For degenerative
changes, such authors use the term “devolution,””
a term absent from mainstream biology.

As a general rule, CS authors recoil at the sugges-
tion that vestigial structures exist. One CS author
even asserted that the existence of vestigial organs
would support creationism but denied their exis-
tence nevertheless.? However, a few CS authors
have acknowledged the existence of vestigial, “rudi-
mentary,” or “degenerative” structures,” including
vestigial genetic sequences.?® One such author took
the position that the vestigial hindlimbs and pelves
of extant whales and the small hindlimbs of fossil
archaeocete whales (from sediments that he consid-
ered post-Flood) indicate that the members of the
whale “kind” aboard the Ark had legs and may
even have been terrestrial.” Two authors frankly
acknowledged vestigial structures as a problem for
the idea of special creation, proffering the example of
mouthparts in insects that do not eat as an example
of something that one would not expect God to cre-
ate.®® However, according to a subsequent author,
this problem is solved by the idea of “devolution,”
which can cause vestigialization of structures that
were created with full function.™

Two authors claimed that science has discarded the
idea of vestigial structures, arguing that the dwin-
dling of lists of vestigial structures in textbooks
through the years, reflects a disowning of the concept
by scientists.*> However, a recent study by main-
stream biologists tested that claim and found that it
is incorrect. Despite small lists of vestigial structures
in textbooks, scientists have explicitly identified
hundreds of examples of biological structures as ves-
tigial in the primary scientific literature of the current
century.®

Some CS authors waxed creative in their func-
tional explanations of structures that mainstream
biologists recognize as vestigial. For example, one
author explained human ear muscles not as vestigial
structures but as pre-adaptations “just in case.” He
supported this argument by citing the example of
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an individual whose ear muscles helped him after
he lost eardrum function.*

Some CS authors pointed out that male nipples and
other structures that are functional in only one sex
were presumably never functional in the other sex;
because such structures are not degenerate they
should not be called vestigial.* This is, in fact, cor-
rect. Although male nipples are sometimes listed
as vestigial structures,® they are not the degener-
ate remnants of ancestrally lactiferous male nipples
and therefore do not fit the definition of vestigiality.
Mainstream biologists would therefore do well to
heed these CS authors’ point and cease calling male
nipples vestigial.

Several twentieth-century CS authors invoked
degeneration as an explanation for the morphologi-
cal features of extinct species of Hormo.”” Such authors
claimed that Homo erectus and Homo neanderthalensis
were the degenerate descendants of more-ancient
Homo sapiens and that the ape-like features of H. erec-
tus and H. neanderthalensis represent degeneration
rather than an ancestral state. Two authors even
included australopithecine-grade hominids in the
list of degenerate human populations.®® Those two
authors claimed that the fossil record shows a pattern
in which “degenerate” forms of humanity (H. erec-
tus, H. neanderthalensis, and australopithecines) are
found mainly at the periphery of the Old World,
whereas ancient urban populations in the center of
the Old World exhibit “advanced” (i.e., undegener-
ate, as originally created) morphology. These authors
explained this by positing that urban existence
slowed down the process of degeneracy, enabling
settled populations to retain “advanced” morphol-
ogy, whereas nomads wandering away from Ararat
after the Flood gained degenerate morphology, with
the greatest degree of degeneracy occurring in the
populations that wandered furthest.

Another author identified H. erectus and H. nean-
derthalensis as “Hamites” (descendants of Noah's
son Ham) and described Hamites as degenerate
human populations.* He noted that across Eurasia,
H. erectus and H. neanderthalensis remains are found
in stratigraphically lower (hence, older) strata than
are the remains of modern H. sapiens, and to explain
this he posited that the descendants of Ham had
spread throughout the globe before the descendants
of Noah’s sons Japheth and Shem did. Interestingly,
mainstream paleoanthropologists agree that these
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data indicate that H. erectus and H. neanderthal-
ensis spread across Eurasia before H. sapiens did.
Mainstream scientists disagree, however, with
the identification of the extinct species as descen-
dants of a specific son of Noah or of any member
of H. sapiens, because no remains of H. sapiens are
known from strata older than those of the extinct
species of Homo.

Citation of the morphology of extinct species of Homo
as examples of biological degeneration dropped to
almost zero after the 1970s (fig. 1), and the last such
citation was in 1997.9° However, occasional mention
of physiological degeneration, particularly in relation
to lifespan, has continued into the present century.
A few CS authors list—as an example of physiologi-
cal degeneracy —the shorter lifespans of post-Flood
humanity in comparison to pre-Flood lifespans of
centuries, as recorded in Genesis.*! The earliest such
listing was in 1978, the latest in 2009.%2

One CS author provided an interesting spin on
degeneration as applied to extinct hominids. Rather
than positing that australopithecines are degenerate
humans, he posited that they represent the ancestral
form of the ape “kind.” He therefore explained the
quadrupedal knuckle-walking of today’s apes as the
result of degeneration from the upright locomotion
of their australopithecine “ancestors.”

Several twenty-first-century CS authors explain
pathogenicity of microbes and the parasitic lifestyle
of other organisms—both of which are incompatible
with a “very good” creation* —as a result of degen-
eration. According to these authors, all viruses and
organisms that are now pathogens or parasites were
originally harmless, and in some cases may have
been beneficial symbionts, and pathological fea-
tures appeared as a result of genomic deterioration.*
The CS explanation of pathogenicity as a result of
degeneration is relatively new, with the earliest such
explanation appearing in 2001.%

Interestingly, evolutionary biologists agree that the
reduced genomes of some pathogenic bacteria are
the results of gene loss. However, reduced genomes
resulting from gene loss occur in beneficial symbiotic
bacteria also: this indicates that this genomic decay is
related to dependency on a host and not to pathoge-
nicity alone.”” Similarly, genome size reduction due
to gene loss is common among eukaryotic parasites
including protozoans, fungi, and invertebrates,*
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but the same is also the case in beneficial eukary-
otic endosymbionts.* Because genomic reduction is
therefore related to host-dependence in general, it
seems that within the CS paradigm genomic reduc-
tion would have occurred in endosymbiotic microbes
even without the Fall of humankind and the resulting
Curse upon nature. It will therefore be interesting to
see whether future CS articles address this issue and
attempt to explain genomic reduction in beneficial
endosymbionts.

Six CS authors gave examples of apparently ben-
eficial mutations that they claimed represented
genomic degeneration. One author explicitly pos-
ited that antibiotic resistance in a bacterium was the
incidental result of a mutation that involved a loss
of genetic information.® Another pointed out that
the loss of wings in insects inhabiting windy places
is advantageous but is nevertheless an example of
morphological degeneration.’® The others identified
advantageous mutations in bacteria and humans as
incidental results of genomic deterioration.®

The topics of vestigial structures and biological
degeneration make for a useful introduction to the
fascinating world of creation science. Perplexingly,
through half a century, CS authors have maintained
a general consensus that all “created kinds” of organ-
isms have undergone degenerative changes, and
they have simultaneously maintained a general
consensus that vestigial biological structures do not
exist. Because the claim for biological degenera-
tion implies the existence of vestigial structures, CS
authors” denial of their existence is incongruous. It
will be interesting to see whether CS authors recog-
nize this internal inconsistency in future CS literature
or whether this mutually contradictory pair of claims
will continue to persist. ¢
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