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 Is Dry Land Really Dry?
by Glenn V. Wilson, PhD and Jessica L. Locke

H am and Hodge (2016) raised the
question: “at creation, was the
land under the surface of the

water or was it made uniquely on Day 3?”
The question arises from Genesis 1:9–10
which states:

Then God said, “Let the waters be-
low the heavens be gathered into one
place, and let the dry land appear”;
and it was so. God called the dry
land earth and the gathering of the
waters He called seas and God saw
that it was good.

 Two competing theories regarding the
creation of the land were proposed by Ham
and Hodge (2016). One theory was that the
land, or the materials for the land, were
under the surface of the waters at Gen 1:1.

For this case, these authors stated that the
land was “raised through the waters and
then the land dried out” on Day 3. The
second theory was that the earth was com-
prised completely of pure water on Days 1
and 2. For the second case, they stated that
the “dry land was made separately and
uniquely, or that some of the water trans-
formed into dry land directly.” Can we draw
any inferences about which theory is correct
based upon the land’s being called “dry” on
Day 3?

How dry is dry?
First, let us consider the scientific properties
of soil with respect to water retention. As
stated by Gardner (1986), “the key problem
in water content determination in porous
materials has to do with the definition of

the dry state.” The question could be asked:
is dry land (i.e., soil) really “dry,” or can
we even define when soil is “dry”? The
water retention curve (WRC) is a funda-
mental property of soil that describes the
relationship between the water content and
the energy status of the water; i.e., soil water
pressure (Figure 1).
 The WRC describes the change in “dry-
ness” from saturation to field capacity, to
plant wilting point, and to a residual water
content in response to decreasing soil water
pressure (or rather, increasing water ten-
sion). At saturation, water freely drains from
large soil pores under the influence of grav-
ity for one to two days. After the free drain-
age ceases, the soil still holds water (called

... continued on p.5

Editor’s note:  This series of articles emphasiz-
es the unique role that geology plays in estab-
lishing a creation model of origins.  Our goal is
to encourage the study of geology, especially by
those who are beginning their careers in cre-
ation science.

E ver since the advent of deep time
and the anti-Flood agenda of secu-
lar intellectuals, by far the most

common argument against a young earth
has been “process X would take too long,”
where X represents valleys, sedimentary
layers, volcanism, tectonism, erosion, fos-
silization, or many other processes. In our
more sophisticated day, “X” is often a
combination of these, and many others,
under the standard of the geologic column.
Even Christians parrot the same arguments
(e.g., Hill et al., 2016; Young and Stearley,

2008). Creationists have shown that these
cases are typically products of circular
reasoning that begin with the assumption
of uniformitarianism, and underestimate
the radical nature of the paradigm shift of
modern Flood geology.
 This article will briefly examine sev-
eral common examples (such as the forma-

tion of coal, the many “ice ages,” and the
presence of dinosaur tracks and eggs in
Mesozoic strata) and show how the Flood
framework provides not just “an answer,”
but more credible answers.

Coal formed rapidly in the
Flood
Coal has been a significant resource
throughout human history (Figure 1). It is
formed from compressed and metamor-
phosed plant matter, a process which stores
significant energy that is released when
coal is burned. Coal is not uncommon at
or near the surface, and is often found in
thin layers called “seams.” Some coal
seams reach about 60 m (200 ft) thick, like
those in the early Cenozoic Powder River
Basin in northeast Wyoming. Uniformitar-
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 What about Those Slow
 Geological Processes?

FIGURE 1. The Woyak coal seam,
northeast Powder River Basin,

... continued on p.8
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Plants in Motion

A  dull, boring event is sometimes
likened to watching grass grow.
Many plants, however, do in fact

display remarkable activity. For example,
the tropical touch-me-not plant (Mimosa
pudica) folds and droops its compound
leaves within seconds of a touch. And un-
derwater bladderworts (genus Ultricularia)
close a tissue trapdoor on mosquito lava in
just milliseconds.
 In spring 2018, I monitored the growth
of a Midwest clementis flower vine. During
12 hours of daylight the vines grew an
average of 3.5 cm in length, which is nearly
three millimeters per hour. Assuming a plant
cell size of 50 microns, and a vine diameter
of two millimeters, each clementis vine
builds complex cells at the rate of twelve
cells per second. With more than a trillion
atoms in each cell, there is frenzied activity
in plant growth on the nano scale.
 The Venus flytrap (Dionaea muscipu-
la) capture mechanism is also a standout
for plant motion. Its leaves capture prey in
a process called snap-buckling, similar to
the “rubber popper” toys that launch them-
selves into the air. The flytrap leaves close
by flexing themselves quickly from a con-

vex shape to concave in a fraction of a
second.
 The current plant speed record may be
held by the dwarf mistletoe (Arceuthobium
americanum). This plant explosively releas-
es seeds through the air on a microsecond
timescale.
 Those of us who mow lawns can ap-
preciate the slow growth of grass. However,
the botanical world has a host of plants that
rapidly catapult, kick, jump, and snap.

Reference
Forterre, Y., P. Marmottant, C. Quilliet, and X. Nob-

lin. (2016, Feb. 10) Physics of rapid move-
ments in plants. Europhysics News.
47(1):27–30. Retrieved Oct. 24, 2018 from
www.europhysicsnews.org/articles/epn/pdf
/2016/01/epn2016471p27.pdf.

See also Garisto, D. (2018, May 26) The secrets of
plant speed. Science News, pp.16–19. Retrieved
Oct. 25, 2018 from
www.sciencenewsdigital.org/sciencenews/
may_26_2018?pg=18#pg18

See the newest
books and videos

Visit the CRS
Bookstore
www.CRSbooks.org

877-CRS-BOOK

https://www.europhysicsnews.org/articles/epn/pdf/2016/01/epn2016471p27.pdf
https://www.europhysicsnews.org/articles/epn/pdf/2016/01/epn2016471p27.pdf
https://www.europhysicsnews.org/articles/epn/pdf/2016/01/epn2016471p27.pdf
https://www.sciencenewsdigital.org/sciencenews/may_26_2018?pg=18#pg18
https://www.sciencenewsdigital.org/sciencenews/may_26_2018?pg=18#pg18
https://www.sciencenewsdigital.org/sciencenews/may_26_2018?pg=18#pg18


 Vol. 23 No. 6  November / December   | Creation Matters | 3

T he first half of Adam and the Ge-
nome was written by Dr. Dennis
Venema. Dr. Venema has training

in genetics, and is an avid writer for the
evolution website, Biologos.com. The sec-
ond half of the book was penned by his
coauthor, Dr. Scot McKnight,who is a pop-
ular lecturer and Bible professor at Northern
Seminary. In Adam and the Genome, these
authors attempt to present a combination of
scientific information and biblical exegesis.
Unfortunately, what they actually accom-
plish is the promotion of evolutionary ma-
terialism and a marginalization of
the Apostle Paul’s writings.

A new perspective?
As part of his chapters, Dr. Mc-
Knight offers a “new” perspective
of the Apostle Paul. This teaching
has been gaining in popularity
within theological circles over the
past several years. As part of this so-called
“new” perspective, Dr. McKnight devotes
a number of pages to identifying factors that
he thinks heavily influenced Paul’s think-
ing, including ancient near east stories,
traditions, customs, and culture. What he
does not mention is any reference to Paul’s
influence by the Holy Spirit.
 Readers are certainly left with the im-
pression that Paul’s writings were merely
the thoughts of a man, no more inspired or
Godly than those of any other man. In fact,
if Paul was so heavily influenced by ancient
stories and traditions, readers may ponder
how relevant and useful his writings are for
21st century society.
 I challenge that this is a very secular
and worldly perspective of Paul’s writings.
This is certainly not consistent with Paul’s
own claim that “all scripture is God
breathed” and valuable for teaching, rebuk-
ing, and correcting (2 Tim. 3:16). Such a
perspective serves to diminish Paul’s theo-
logical contributions to Christianity, espe-
cially his theological connections between
creation, sin, death, and salvation (a princi-
pal theme of Paul’s letter to the Church in
Rome). Perhaps that is a primary intention
of this “new” perspective — to sever the
connection of creation and the fall from
New Testament teachings. I doubt that it is
coincidental that the major advocates of this

“new” perspective are evolutionists (e.g.,
John Walton, N.T. Wright, and Scot Mc-
Knight).

Historical or metaphor?
McKnight also struggles with the idea of a
historical Adam and Eve, primarily because
evolutionary teachings have no place for a
historical Adam, or a historical Genesis for
that matter. In Adam and the Genome, Dr.
McKnight writes that there is “no sign of a
historical or biological or genetic Adam and
Eve” (p. 136). He views the account of

Adam and Eve primarily as a metaphor or
a literary device. Yet, it is uncertain what
type of literary device they are intended to
represent, especially in light of Paul’s con-
tinual reference to Adam as a historical
figure (e.g., Rom. 5:12–14, 1 Cor. 15:45, 1
Tim. 2:13–14).
 Paul’s statements make no theological
sense if Adam were merely a fictitious
caricature. Literary devices do not sin, and
allegories are not responsible for introduc-
ing transgression into a perfect creation. Nor
does a metaphor have dominion over the
earth, eat vegetation, be “formed first, be-
fore Eve,” be “the first man,” or be a “living
soul” — all biblical descriptions of Adam.
 In addition, Genesis includes Adam in
the genealogical lineage from Adam to
Noah to Abraham. Luke lists Adam as part
of the genealogical lineage of Jesus, and
Jude lists Adam as part of the genealogical
lineage of Enoch. Literary devices do not
have children and cannot appropriately be
part of any genealogical lineage. Clearly,
both the Old and New Testament writers
viewed Adam (and Eve) as historical people
who actually lived and had children. Any
alternate views come strictly from extra-
biblical teachings, which are then imposed
on scripture.
 McKnight even acknowledges that
Genesis presents Adam and Eve as “gene-

alogical” (p. 145). Yet, he fails to grasp that
such a “genealogical” Adam and Eve are
clearly presented in Genesis as living,
breathing humans. Or, possibly he does
recognize that this was the intended view
of Genesis, but concludes that we now know
this view is wrong. Perhaps McKnight is
following the assertions of Denis Lam-
oureux (who endorsed Adam and the Ge-
nome and is offered as an authority in the
book).
 Dr. Lamoureux has repeatedly stated

that the Bible offers claims about
creation “that in fact never hap-
pened” (Lamoureux, 2013, p. 54).
This contests the very foundation
of biblical inspiration and inerran-
cy. Why would Christians ever
abandon this foundation, and why
should we be attracted to such vain
human teachings?

 Ultimately, Dr. McKnight’s position is
founded on secularism, not the Bible. He
even admits this with his opening query,
“what happens when the church, or in my
case, a Bible college professor, encounters
the kind of science found in the first part
of this book?” (p. 93). What should happen
is a recognition of the materialism being
promoted under the disguise of “science.”
 Instead, Dr. McKnight’s statement is
an admission that it was not biblical teach-
ings that led him to his current thinking on
Paul, Adam, and Genesis. Rather, he al-
lowed the teachings of humans to trump the
teachings of the Bible (Scriptura sub scien-
tia). The subtitle of the book, Reading Scrip-
ture after Genetic Science, even admits that
certain interpretations of genetic studies are
given authority over scripture. This is the
very act that Paul warned against (Col. 2:8).

Overlooking the evidence
The “science” that so impresses Dr. Mc-
Knight is presented by his coauthor, Dennis
Venema. Unfortunately, Dr. Venema con-
sistently over-plays his hand, making broad,
sweeping statements regarding the certainty
of evolution and the lack of any genetic
evidence for creation. He presents a faulty
and often misleading view of the scientific
data, specifically the genetic data. He even
emphatically states that finding evidence
that humans “were created independently
of other animals or that we descended from

As a tool, science offers no
opinion; rather, it simply

provides data that must be
interpreted by fallible humans.

Book Review

Adam and the Genome: Reading Scripture after Genetic Science
by Dennis Venema and Scot McKnight. 2017. Brazos Press, Grand Rapids, MI

Reviewed by Kevin Anderson, PhD
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only two people just isn’t going to happen”
(p. 55).
 Contrary to Venema’s claim, there are
several lines of genetic evidence indicating
that humans were created independently
and that all humans have descended from
a single couple. For example, mitochondri-
al DNA (mtDNA) provides strong evi-
dence for a recent, single mother of all
contemporary people (Carter and Lightner,
2016). This is fully consistent with the
Bible’s claim that Eve is the mother of all
living (Genesis 3:20). However, Dr. Ven-
ema attempts to dismiss this genetic evi-
dence by arguing that there still might have
been other women besides Eve (p. 64). In
other words, the DNA data do not abso-
lutely exclude the possibility of other wom-
en. Yet, this is simply a handwaving
exercise. Scientific thinking is hardly driv-
en forward by “might have been.”
 The mtDNA data firmly point to a
single woman as the mother of everyone
alive today. The existence of other women,
before or alongside Eve, is merely a sup-
position. There is no supporting mtDNA
evidence. But, evolution requires these
other women, so Dr. Venema just assures
us that they existed. He then uses this
assertion to chastise creationists, accusing
us of perhaps misunderstanding the DNA
data (p. 65). Thus, he does a poor job of
separating evolution-biased conjecture
from his interpretation of the genetic infor-
mation.
 As additional support for his claims,
Dr. Venema offers “pseudogenes” (e.g., p.
38–41).  He concludes that pseudogenes
are defective remnants of ancient genes
that have been discarded over eons of
evolutionary transformations. As such, he
sees pseudogenes as “genetic fossils,” dem-
onstrating that these genes have a long
evolutionary history. However, Dr. Vene-
ma fails to acknowledge that a number of
pseudogenes have been found to serve vital
cellular functions (e.g., Chiang et al.,
2018; Milligan and Lipovich, 2015; Xiao-
Jie et al., 2015). RNA from pseudogenes
can interact with their parent gene or even
other genes. They can alter transcriptional
sequences or serve in post-transcriptional
regulation.
 Why would defective gene remnants
serve vital functions? Most pseudogenes
have not been extensively studied, so it is
extremely premature to simply assume that
they are functionless gene fragments. In
fact, it is reasonable to expect that functions
will continue to be found for an ever-in-

creasing number of pseudogenes. Yet,
readers of Adam and the Genome are given
no hint that current research is routinely
overturning the “genetic fossil” assump-
tion.

Dr. Venema also seems completely
unaware of (or uninterested in?) the many
genetic conflicts with his claims. These
conflicts include what are known as the
Waiting Time Problem, Genetic Entropy,
orphan genes, Haldane’s Dilemma, lack of
Junk DNA, and the overall lack of genetic
mechanisms for building new genes. Plus,
he fails to mention epigenetics, a growing
field of study revealing additional layers
of biological information beyond the DNA
sequence. These are all strong genetic chal-
lenges to standard evolutionary teaching,
and are strong challenges to the claims that
Dr. Venema attempts to make in his portion
of the book.1

 Rather than squarely dealing with
these challenges, Dr. Venema dismisses
any counter views by arrogantly proclaim-
ing that “there does not appear to be anyone
in the antievolutionary camp at present
with the necessary training to properly
understand the [genetics] evidence” (p. 65).
Apparently, disagreement shows you lack
sufficient training
 On the contrary, there are many cre-
ationists who are highly trained geneticists
with credentials and professional records
equal to, and often well beyond, those of
Dr. Venema. For example, several creation
geneticists have training from schools such
as Harvard, have notable post-doctoral
experience, have served on the faculty of
Ivy League and other Division I Universi-
ties, were directors of research for biotech
companies, and have formidable publica-
tion records in genetics and biology jour-
nals. Dr. Venema has none of these
credentials. Therefore, more humility and
searching of God’s word would seem ap-
propriate; not haughty statements inferring
how much more knowledgeable he is than
are his “country bumkin” critics.
 Dr. Venema’s condescending refer-
ence to creationists' lack of genetic knowl-
edge appears to be mostly a smear-tactic,
hand-waving device to avoid directly ad-
dressing our challenges. He shows no in-
terest in engaging creation geneticists or
opening any type of productive dialogue.
Rather, he generally ignores our criticisms
while insinuating that our views are based
on nothing more than ignorant misunder-
standings. Perhaps it is Dr. Venema who
lacks the necessary training to properly

understand the genetics evidence. Perhaps
he is fearful of an honest dialogue with
creationists, so he resorts to demeaning
those that disagree with him.

Swept away by human
teaching
Swayed by Dr. Venema’s weak arguments,
Dr. McKnight jumps to the conclusion that
a historical Adam and Eve “run contrary
to what science now teaches with consid-
erable evidence” (p. 145). What McKnight
apparently fails to remember is that science
is not an oracle, dispensing an absolute
truth. It is an investigative tool. As a tool,
science offers no opinion; rather, it simply
provides data that must be interpreted by
fallible humans. Thus, it is not that a his-
torical Adam and Eve run contrary to what
science teaches — instead, they run con-
trary to popular human opinion.
 If McKnight polled the scientific com-
munity, he would also find that their pop-
ular opinion denies the deity of Jesus, the
inspiration of scripture, the creation of the
world, the global flood, and the resurrec-
tion and return of Christ — denials that
Peter warned about 2,000 years ago (2
Peter 3:3–7). So, it should not come as any
great surprise to Christians that the popular
view of a fallen world seeks to deny its
Creator, or at the very least, to marginalize
Him (Rom. 1:18–23). Would we seriously
expect otherwise? The vast majority of
people do not seek God’s truth (e.g., Prov.
14:12; Matt. 7:13–14; John 15:18–25).
Interpretations and opinions of the scien-
tific community are not somehow immune.
The authors of this book seem to have
forgotten this.
 Contrary to McKnight’s claim, there
is actually considerable scientific evidence
of biblical creation and a historical Adam
and Eve (such as the mtDNA mentioned
above) — evidence that his coauthor either
dismisses with a hand-wave, or poorly
interprets. In point of fact, rather than shy
away from the data provided by the Human
Genome Project (as this book would falsely
lead its readers to believe), we biblical
creationists have fully embraced the data
and have found it offers a very powerful
support for creation and a historical Adam
and Eve. If the genomic data are interpreted
apart from an evolutionary mindset, the
lucidity of its biblical support becomes
very clear.
 I fear that Dr. McKnight has not even
taken the time to seriously consider this
evidence. Instead, he has simply allowed
himself to be swept along by every wind
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of human teaching; swallowing the evolu-
tionist community’s interpretations without
much resistance. He is also guilty of failing
to distinguish between science as an inves-
tigative tool and the human interpretation
of scientific data.  He acknowledges his own
journey from a creationist to an evolutionist,
but offers no indication that he has sought
any insight from trained creation scientists
(p. 101).
 I see this as a significant failure on his
part. This reveals either a lack of scholarly
investigation or a desire to simply conform
to this world’s teachings. Dr. McKnight
even fumbles the easily-answered question
of the origin of Cain’s wife (p. 145). This
leads me to ponder how seriously he has
studied these issues, causing me to question
why I should view his conclusions as serious
scholarship.

Ill-informed about creation
evidence
McKnight compounds his error by referring
to our position as “so-called scientific,” and
claiming that our main motive is a “fear”
of the consequences of evolution (p. 101),
as if we could not possibly have strong
scientific justification for our position. This
is both belittling and deceitful. Neither Dr.
McKnight nor Dr. Venema appears suffi-
ciently versed in the creation literature to
even begin to know what motivates us, let
alone understand our genetic arguments.
What is more, there have been many mem-

bers of the Creation Research Society who
were once evolutionists, or even atheists,
but realized that the scientific data firmly
support creation. The fear that McKnight
refers to could hardly be considered as these
creationists’ primary motive.
 Sadly, Adam and the Genome is an
attempt to popularize evolution within the
more conservative Christian community.
While such efforts are not new, this book
presents itself as the thoughtful insights of
sincere scholars who have wrestled with the
subject and finally realized an undeniable
truth. From this they strongly posture a tone
that acceptance of evolution is the only
rational recourse. Rejection of evolution
comes at the risk of intellectual suicide.
Biblical interpretations must bend to this
evolutionary view.
 Christians continually need to be fully
aware of the ever-growing influence of
books such as Adam and the Genome within
their Bible colleges and local congregations.
Unlike Scot McKnight, it is vital that theo-
logians and Bible college professors make
the effort to learn and understand the
strengths of a creation model, and not just
assume that creationists have no legitimate
scientific basis for their claims.
 Unlike Dennis Venema, Christians with
scientific training need to understand the
godless bias at the heart of evolutionary
teaching. They need to use their training to
disseminate the scientific evidence, sorting

through what is evidentiary-based and what
is merely supposition — not just play “fol-
low the leader” behind an increasingly pa-
gan world.
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field capacity) under the forces of adhe-
sion and cohesion. Soil consists of sand,
silt, and clay-sized particles, with pore
spaces between that are completely filled
with water at saturation.  At field capacity,
water is retained as films surrounding soil
particles of large pores. However, small
pores remain water filled because the forc-
es of capillary attraction to soil particles
exceed the force of gravity. Further drying
occurs according to the hydraulic gradient,
largely in response to extraction by plants
for transpiration and evaporation from the
surface, called evapotranspiration.
 The land would be considered dry at
field capacity—dry enough for most agri-
cultural operations and other weight-bear-
ing activities. Yet, at field capacity the soil

is close to saturation, having only drained
for one to two days.  As the soil continues
to dry, more and more pores (progressively
smaller) lose water. Eventually, all pores
empty and only water films around parti-
cles remain. These decrease until plants
can no longer extract the water, called the
permanent wilting point. At the residual
water content, the water is under such
extreme force of attraction to soil that water
loss essentially stops. However, the soil
still holds water and is not literally dry, but
typically contains 5–20% water by volume.
In fact, a person can spread soil out on a
table, expose it to dry air for several days
(air-dried water content), and the soil will
still not be dry but will contain 1–5% water
depending upon the soil texture and min-
eralogy.
 We tend to think of the dryness of soil
as pertaining to the presence or absence of
water in the pore space. However, soil
water may be segregated into four compo-

nents which are briefly described below:
1. Interstitial or structural water:

Water that is a constituent part of
the soil minerals.

2. Adsorbed water: Typically,
about a 0.1μmthick water film.
This water is fixed and is not
available for plant uptake.

3. Immobile water: A transition
zone between »0.1 and 0.5μm
thick water films containing wa-
ter molecules so tightly attracted
that they are immobile.

4. Mobile water: Past the slipping
plane, the forces of attraction are
negligible and the water is mo-
bile in response to gravity, water
pressure, or tension forces.

 At the residual water content, water is
present as thin, adsorbed water films and
structural water in clay minerals. At air-dry
and oven-dry conditions, water remains

Dry Land?
...continued from page 1
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within clay minerals as structural water,
within and between layered lattices of sec-
ondary minerals (colloids and clay-sized
particles). Thus, soil is not truly “dry” under
air-dry conditions, and even when soil is
dried in an oven it is not clear when soil is
dry. Nutting (1943) proved this point by
exposing pure minerals to 60% humidity at
room temperature before heating the soil to
progressively greater temperatures. He de-
veloped graphs of the ratio of wet mass to
dry mass, as a function of drying tempera-
ture for essentially all clay minerals.
 His graphs showed a continuous de-
crease in soil moisture with temperature, as
opposed to reaching a temperature at which
moisture was no longer lost. As Gardner
(1986) pointed out, “it is not clear from the
curves what part of [soil] water is adsorbed
water and what part is structural.” The main
point being that it is not easy, maybe not
possible, to determine when soil is “dry.”
What Nutting (1943) demonstrated was that
there is no clear temperature at which soil
is dry. Soil scientists picked 105⁰C as the
standard temperature for representing soil
as being “dry.” Gardner (1986) goes on to
say that “the problem of defining ‘dry con-
ditions’ in the organic fraction of the soil is
even more difficult than defining such con-
ditions for the colloidal mineral fraction.”
Based upon the first law of thermodynamics,
the relationship between relative humidity,
hr, in the soil pore space and the soil water
pressure potential, ψ, can be determined by

where Mw is the molecular mass of water,
R is the gas constant, and T is the soil
temperature. Campbell (2016) used this
well-established relationship to show that
even under extremely dry desert conditions
(≈25,000 cm pressure potential), the relative
humidity within the soil will be >98%,
which is well beyond the permanent wilting
point of most plants, yet clearly not dry.
 Given that on Day 3, the “earth sprouted
vegetation” and “the earth brought forth
vegetation, plants yielding seed after their
kind, and trees bearing fruit with seed in
them,” the earth would have to have been
well above the permanent wilting point.
The optimum moisture content would be
close to the field capacity, and thus a relative
humidity of the pore space would be close
to 100%. Regardless of the degree of dry-
ness, it is scientifically and biblically clear
that for vegetation to thrive, the earth was
not dry on Day 3.

Land appeared,
was not created,
on Day 3
It may be correct that God
created the “dry land” di-
rectly from nothing on
Day 3, but to base this
assertion on the scripture’s
describing it as “dry land”
is not scientifically defen-
sible. Nor is it biblically
consistent with the context
of Gen 8:13–14, which
uses the same description
of “dry land” following
the flood. The Hebrew
word used for “dry land”
in Gen 1:9 and Gen 8:13-
14 is yabbashah.  This is
the same Hebrew word
used in Exodus 14 to de-
scribe the bottom of the
Red Sea that the Israelites crossed after God
parted the waters. It is also the same word
used in Joshua 3 and 4 to describe “dry
land” when the Jordan River was parted.
The author of Genesis (Moses) described
the land as dry, just as anyone stepping from
a boat onto land would say they are now on
“dry land,” although, being within one step
of the water, the soil would be near satura-
tion. Such is the case in Joshua 4:18 when
the priest carrying the Ark stepped out of
the Jordan onto “dry land.”
 One can be on “dry” land that is not
dry. This is the case in which Moses de-
scribed the conditions when Noah disem-
barked, in Gen 8:14, as “the earth was dry,”
an obvious figure of speech.  After a year
of being flooded, and only draining for a
short time, the soil was certainly not “dry.”
The “dry” land that Noah observed appeared
as the flood waters receded by drainage, as
opposed to being directly created on the
surface of the waters. God could certainly
have created new “dry land” to provide
those on the ark new land on which to dwell.
However, Gen 8:13 explicitly states that the
land was dry because “the surface of the
ground dried up.”
 So can the question of whether, at cre-
ation, the land on Day 3 was under the
surface of the water, or made uniquely be
answered from scriptures? Note that the
scriptures do not say that God created the
land on Day 3, but instead say “let the dry
land appear” implying that the land was
present but not visible. The Hebrew word
yabbashah is used not to describe land
devoid of any water, but land that had dried

up. The portrayal of the dry land’s
“appear(ing)” in Gen 1:9 is thus analogous
to the post-flood conditions in Gen 8:5
which says “the mountains became visible.”
During the flood, the land was clearly there,
under the water but not visible, and had not
appeared until the flood waters receded

Hydrogeologic implications
If indeed the land was under the “surface
of the waters” on Days 1 and 2, and
“appear(ed)” on Day 3, as stated in Gen 1:9,
it would explain God’s conclusion on Day
3 that “it was good.” Erosion, however, is
a very destructive process, not only degrad-
ing the soil but also resulting in sediment
in streams, which is not pleasing to the eye
and which impairs the water quality and
aquatic ecosystems. If the “dry land” on
Day 3 were the result of its appearing after
being submerged, then it would reflect this
formation environment. Given that the sun
and moon had not yet been created, there
would be no gravity shifts, no resulting tidal
flows, and only minor temperature gradients
— essentially no wind or waves. The result
would have been land below the “surface
of the deep” which was nearly level and,
therefore, not susceptible to erosion.
 If the waters following Day 3 were
stored predominately below the land sur-
face, the result would be hydrologically-
connected (spatially-continuous) shallow
water tables. Gen 2:5–6 and 10,  describes
the hydrologic conditions after creation
week as the “Lord God had not sent rain
upon the earth, …but a mist used to rise
from the earth and water the whole surface
of the ground… a river flowed out of Eden

FIGURE 1. The water retention curve (WRC) in the center repre-
sents the stages of soil drying, from saturation to residual water
content.  The surrounding illustrations represent sand, silt, and

clay particles retaining water at each stage of the WRC, down to
oven-dry conditions in which water is retained within the layered

lattices of a single clay particle. Note: mm = millimeter.

http://www.environmentalbiophysics.org/what-is-the-relative-humidity-in-soil/
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to water the garden.”
 Shallow water tables could amply sup-
ply vegetation with water without the need
for rain, and would explain how a “mist
used to rise from the earth and water the
whole surface of the ground.” Note that the
Bible does not say that the mist came down
from the waters above, but that the “mist
used to rise from the earth.” Such a condi-
tion is distinctly different from that por-
trayed in the “Canopy Theory” of Whitcomb
and Morris (1961). Rather, it describes a
daily cycle in which a mist rose up from the
soil, and was taken up by plants and/or
evaporated. This is a perfect description of
the soil hydrologic processes that are in-
volved with a shallow water table.
 Conditions of a shallow water table and
a surface dried daily by evapotranspiration
would provide diurnal cycles of upward
movement, sufficient to create a mist of
moisture rising daily from the earth.  Addi-
tionally, a shallow water table would explain
how there could be a river without rain.
Hydrologically-connected water tables can
provide significant interflow (shallow later-
al flow) to streams and riparian areas (Wil-
son et al., 2017). Interflow is an important
source of streamflow today (Jencso et al.,
2009) even with the drastically altered hy-
drologic conditions in which we have sig-
nificant topography, rainfall, and daily
temperature changes (2 Pet 3:3–5).
 The USLE (Wischmeier and Smith,
1978) is the most widely used model for
predicting soil erosion, and is the basis of
many of the soil erosion models used today
(see equation below). It is comprised of six
factors to predict the long-term, average
annual soil loss (A). The equation includes
the rainfall erosivity factor (R), the soil
erodibility factor (K), the topographic fac-
tors (L and S), and the cropping manage-
ment factors (C and P). The equation takes
the simple product form:

A = R K L S C P
 It was developed from decades of ob-
servations of soil loss from standardized
plots. Simply stated, it shows that soil loss,
A, is directly related to rainfall rate and
landscape topography, in particular the
slope. If there was no rainfall, essentially
no slope, and land covered by lush vegeta-
tion as implied in the Genesis account, then
there would be no erosion. However, if the
land were sloping with mountains and hills,
and rainfall occurring as some creationists
propose, then the opposite would be true,
and erosion would most certainly have oc-
curred as predicted by the USLE. Erosion,

while it has created many beautiful land-
scapes, is not good. A nearly level land
surface without rainfall, but supplied by
shallow groundwater, is more than “good.”
It is an ideal environment for terrestrial life,
supplying water both for plant and animal
life, and easily accessible groundwater for
human consumption.

Summary and conclusion
It is possible that God created the “dry land”
on Day 3 out of nothing, or transformed
pure water into “dry land” because He is
God and has no limitations. But to assume
such is the case because the land was called
“dry” is not consistent with either scripture
or soil hydrologic principles. The term “dry
land” in Gen 1:9 does not mean that the soil
was dry, as secondary clay minerals contain
structural water that remains, even after
oven drying. The nature of the “dry land”
on Day 3 is consistent with the land’s being
called “dry” following the flood, as well as
when the Red Sea and the Jordan River were
parted.
 In addition, scriptures say that the “dry
land appear(ed)” on Day 3, and that the land
“became visible” at the end of the flood.
The analogy between Days 1–3 of creation
and the flood/post-flood appearance of
“dry” land strongly suggests that the waters
of Days 1–2 contained the land under the
“surface of the deep” on Day 3. This is
consistent with the Hebrew word yabbashah
for “dry land,” which is more accurately
applied to land previously under water that
had dried up.
 This discussion of “dry land” “appear-
ing” on Day 3 has serious implications as
to the hydrogeologic processes which exist-
ed prior to the flood.  Such conditions would
result in almost level land, with shallow
water tables that would amply supply sur-
face vegetation with water, and would pro-
vide interflow to the river(s) mentioned in
the Genesis account. Furthermore, the ap-
plication of the leading soil erosion model
showed why God would deem the earth
“good” since the lack of rain and essentially
no slope would mean no erosion.
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ian geologists have long claimed that it
would take millions of years to form coal
— based on the slow deposition of plant
material and its decomposition in a swamp,
forming peat. This “coal swamp” has long
been an icon of uniformitarianism.
 However, research has shown
that this theory of coal formation is
wholly inadequate (Oard, 2014;
Oard, in press). Too many factors
must mesh in a detailed way for far
too long. For example, the peat must
remain in an acidic, anoxic environ-
ment to prevent rapid decay (which
is why you don’t find deep layers
of leaves in forests). To accumulate
peat, the whole swamp would also
have to subside, but jut fast enough
to maintain the fragile balance of
the preserving waters, as plant ma-
terial was preserved and changed to
peat.
 Once enough peat accumulates, there
must be a convenient marine transgression
to cover it with sediment. This transgres-
sion must be fast enough to preserve the
peat from degrading, yet slow enough to
not erode it away. And if that were not
enough drama, it would have to cycle again
and again, until the peat and layers of
sediment were thick enough (thousands of
meters) to have buried the peat layers so
deeply that pressure and heat would con-
vert the peat into coal — brown or black,
depending on the grade of metamorphism.
If this magical swamp ever existed, the
perfect conditions would indeed take many
millions of years.
 In addition to all of these secular mir-
acles, uniformitarians are in a bind because
coal is often thick and pure. If these seams
are formed over long periods of time, why
do we not find coal heavily contaminated
by other sediments (sand, volcanic ash,
etc.)? This is especially problematic be-
cause a 60-m (200-ft) thick coal seam
would require 600 m (2,000 ft) of peat,
which would represent a very long period
of time. This is highly unrealistic, given
that it must all happen near coastlines
(which change significantly over time),
since marine sediments and fossils are
often associated with coal and the related
sediments. The thickest example of modern
peat accumulation is only 20 m (65 ft), and
that peat is not being transformed into coal

(Shearer et al., 1994). Coal formation con-
tradicts the doctrine of uniformitarianism.
 Noah’s Flood actually provides a more
credible explanation of the data. Since
wood floats, the early Flood’s ripping up
vegetation would have formed large, thick
log and vegetation mats that would float,
and be carried by currents. These mats
would have been deposited as thick layers.
The wood need not be compressed as much

as peat, requiring a compression factor of
only two instead of ten (Nadon, 1998).
Rapid burial of the plant material, and the
accumulation of thick sediments on top,
would be more likely in the Flood, causing
rapid coal formation.
 The Flood would provide an explana-
tion for the relative purity of coal seams,
as well as the association of marine sedi-
ments and fossils. Deeply buried coal
would be moved relatively close to the
surface by erosion during the Recessional
Stage of the Flood (Walker, 1994), which
would remove much of the sedimentary
overburden. Coal formation is not a prob-
lem for the Flood. Like many other aspects
of geology, the right conditions are re-
quired, not deep time.

Rapid “ice ages”
In total, there are five major “ice age”
periods in uniformitarian earth history,
with four having occurred prior to the
familiar Pleistocene Ice Age (Table 1).
These are said to have begun more than 2
billion years ago, and several are supposed
to have lasted for hundreds of millions of
years. These “ancient ice ages” are deduced
from characteristics of the rocks, similar
to features identified with the Pleistocene
Ice Age.
 However, the key features are much
more enigmatic than recent phenomena.
There are also problems with questionable

theories, such as the “snowball earth” idea
in which the earth becomes totally glaciat-
ed. If true, it would be virtually impossible
for the ice to melt, thanks to the high
reflectivity of snow and low global tem-
peratures (~ -80°C or -112°F). The features
thought to point to ancient glaciations can
be better explained by large submarine
mass flows (Oard, 1997; 2009; 2016).
 The Pleistocene Ice Age was the only

real ice age, showing abundant ev-
idence, such as moraines, scratched
bedrock, scratched boulders, etc.
The Ice Age covered 30% of the
continents in the mid and high lati-
tudes. The required cooling was
drastic, on the order of 12–28°C
(20–50°F) lower average tempera-
tures during the summer along its
periphery. The onset of glaciation
also required significantly more
moisture to overcome the drying
tendency of cooler air.
 Because uniformitarianism can-
not account for these differences,
the Ice Age is a powerful evidence

of the preceding Flood. Uniformitarians
cannot explain one glaciation, but claim
there were 50 such glaciations of various
intensities during the past 2.6 million years
(Walker and Lowe, 2007). This is why
there are over 60 theories to account for
them, including the most popular astro-
nomical or Milankovitch theory (Hebert,
2018; Oard and Reed, in press).
 The Flood helps us understand how
one ice age could have occurred (Oard,
2004; 2013). Evidence shows increased
volcanism during the Flood, which would
have both heated the seas and added sig-
nificant particles to the upper atmosphere,
partially blocking the sunlight for years,
resulting in cool summers. Although vol-
canic particles generally fall out of the
upper atmosphere in about three to ten
years, eruptions continued after the Flood,
but at a declining rate, recharging the upper
atmosphere and sustaining cooler summers
for many years.
 The oceans were warmer after the
Flood, thanks to heat from the “fountains
of the great deep” and underwater volca-
nism. Warm post-Flood oceans, especially
at the mid and high latitudes, added more
water vapor to the atmosphere, resulting
in greater snowfall on adjacent continents.
These special conditions persisted for a
time, but waned as volcanism decreased
and the oceans cooled. Calculations of the
time needed to cool the ocean suggest the

TABLE 1. The four main pre-Pleistocene or ancient ice
ages of uniformitarian geohistory and their inferred
age range before the Pleistocene Ice Age (from Crow-
ell, 1999, p. 3).

  Geological Period Secular Approximate
Age Range (m.y. ago)

  Late Paleozoic 256–338

  Late Ordovician 429–445

  Late Proterozoic/Cambrian 520–950

  Early Proterozoic 2200–2400

Slow Geological Processes
...continued from page 1
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Ice Age lasted about seven centuries after
the Flood.

Dinosaur tracks and eggs
during the Flood
Another “evidence” against the Flood is
the occurrence of millions of dinosaur
tracks in sedimentary layers across the
world, and the presence of fossilized dino-
saur eggs and possible nests. At first, it
might seem improbable that tracks would
be preserved in the catastrophe of the
Flood, especially since most occur in layers
underlain by thousands of feet of other
layers. Even some creationists see this as
a powerful argument for the dinosaurs
being post-Flood, rather than the power of
the early Flood.
 However, when examined more close-
ly, the vast majority of dinosaur trackways
(two or more tracks of the same animal)
are either straight or gently curved. They
do not take sharp turns or meander as
animals do today during their daily activi-
ties. Instead, the tracks give the appearance
of purposeful flight. Also, tracks and eggs
are almost always found on flat bedding
planes, not in fossil nests, like those of
crocodiles. Furthermore, these eggs were
very porous and would have dried out
quickly unless buried rapidly. Evidence
suggests that the dinosaurs laid these eggs
in haste (Oard, 2018).
 This dilemma can be solved when we
realize the Flood was not chaotic at all
times and in all areas, and that the level of
the floodwater probably oscillated as it rose
and fell (Oard, 2011). In areas of rapid
deposition, a local drop in base level would
expose the bottom sediments. Dinosaurs
floating in the water or isolated on high
ground could embark on these briefly ex-
posed layers, quickly making tracks and
laying eggs while trying to flee.

We have answers
The Bible tells us to “…examine every-
thing carefully; hold fast to that which is
good” (1 Thessalonians 5:21 NASB). Over
many years, as I have examined numerous
challenges to the Flood, I have found that
the problems are more difficult for unifor-
mitarians, but the engrained faith in their
dogma over more than two centuries inoc-
ulates them from serious questions. They
typically paper-over difficulties with sec-
ondary, ad hoc hypotheses. For example,
the “coal swamp” legend is untenable from
any logical analysis, but it is too ingrained
to be abandoned.
 I have also noticed that “old earth

creationists” fail to adequately examine
creation science technical literature before
they write about some challenge to young
earth scenarios. For instance, Hill et al
(2016) think they have brought up many
contradictions to the creation-science ori-
gin of Grand Canyon. However, they have
read very little of the relevant literature,
and most of their “rebuttal” was to straw-
man arguments (Woodmorappe, 2016).
 Biblical history, including the Flood,
provides reasonable answers to secular
challenges. In most cases, Christians play
defense against secularists, and neglect to
challenge uniformitarianism. This provides
a built-in advantage, which is of course
bolstered by their monopoly of academia
and culture. But a few creation scientists
have discovered answers to many challeng-
es, from how the Flood covered Mount
Everest to alleged mercury toxicity during
the Flood, the origin of karst, the origin of
soils and paleosols, the origin of the Jog-
gins polystrate fossils, and evidence of
rapid fossilization (Oard and Reed, 2009).
 That is because the Flood provides a
reasonable framework for addressing geo-
logical phenomena. I have also seen the
same result in my research into the origin
of vertical, polystrate trees; the Yellow-
stone fossil “forests”; warm climate plant
and animal fossils at high latitudes; the
origin of amber, insects, and insects in
amber; and a mechanism for post-Flood
dispersal by log mats (Oard, 2014).
 There are still many challenges, and
each one represents a unique opportunity
for creationists to apply the biblical para-
digm and to define new and exciting re-
search problems. We need more
researchers. Operating as we do, we cannot
expect to address every challenge, but the
work of a few has shown that the possibil-
ities are great. I hope many join us in the
coming years.
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Same Data, Different Conclusions?by
Jean K. Lightner, DVM, MS

Editor’s note:  You may submit your question to Dr.
Jean Lightner at jean@creationresearch.org.  It will
not be possible to provide an answer for each question,
but she will choose those which have a broad appeal
and lend themselves to relatively short answers.

Q Can you provide an ex-
ample of the same data
being used to draw two
opposing conclusions?

A  Yes, a fascinating and instructive
example of the same data yielding

opposing conclusions is summarized in a
recent PLoS article (Mitchell, 2018). It in-
volves the Philadelphian physician and nat-
uralist Samuel George Morton (1799–
1851), whose work was foundational in the
so-called scientific racism that once perme-
ated our culture.

Morton’s measurements
Morton collected hundreds of skulls and
divided them into five racial groupings. He
measured the cranial capacities by filling
the skulls with seeds, and then pouring them
back out to measure the volumes. Sometime
later, he switched to using lead shot, which
he felt gave more reliable estimates. He
published his results, emphasizing the mean
(average) skull capacities of different races.
Caucasian skulls had the highest average
capacities, and Ethiopians (Africans) were
the lowest.
 Years later, Stephen Jay Gould (see
Mitchell, 2018) accused Morton of biased
measurements, suggesting that in his cranial
capacity data, Morton (unconsciously)
packed the seeds more tightly in Caucasian
skulls, and less tightly for the African skulls.
However, based on the recovery and eval-
uation of Morton’s lost notes, Mitchell
(2018) shows that there is no basis for
claiming bias in Morton’s actual measure-
ments.
 In contrast, there is ample evidence for
bias in Morton’s interpretation of his data.

The terms he uses when describing various
races are consistent with his view that Cau-
casians, and especially Teutonic (Germanic)
people, such as the English, were superior
to other races in intelligence and virtuous
qualities. He assumed that larger cranial
capacity was a valid proxy for intelligence,
using his data to argue that there was a
hierarchy of races, that the differences were
fixed, and that each race had a separate
origin (a concept known as polygenism).

Tiedemann’s assessment
Meanwhile, there were other anthropolo-
gists and craniologists at the time who held
very different views. Mitchell (2018) high-
lights the German anatomist and physiolo-
gist Friedrich Tiedemann (1781–1861).
Tiedemann measured the capacities of hun-
dreds of crania from five racial groups, and
reported results which were very similar to
Morton’s. Tiedemann, however, noticed the
strong overlap in cranial sizes. He conclud-
ed that neither anatomy nor physiology
provided any justification for considering
Africans inferior to Europeans, either intel-
lectually or morally.

 Why didn’t Morton see this? He had
reported the range in sizes (which for Cau-
casians was 34 cubic inches in one of his
published works), but he gravitated to the
difference in averages (9 cubic inches be-
tween Caucasians and “Ethiopians”) be-
cause it seemed to fit better with his
preconceived biases.

Foundations matter
It is fascinating that the measurements by
Morton and Tiedemann were so similar,
but that their conclusions were so different.
Morton’s conclusions defy a biblical per-
spective because he rejected that all humans
share a common ancestry, and have equal
value. Tiedemann’s conclusions were com-
patible with Scripture which tells us that
all humans descended from Adam and Eve,
and were created with dignity and worth
(i.e., in God’s image). Mitchell (2018) con-
cludes his article by stating:

As science is a historically, cultur-
ally, and socially situated endeavor,
bias is an abiding factor in framing
inquiry, forming concepts, generat-
ing questions, and designing and
implementing methods, as well as
interpreting results…. cautioning us
to remember that “unbiased data”
cannot be equated with unbiased
science.

References
Mitchell, P.W. 2018. The fault in his seeds: Lost

notes to the case of bias in Samuel George
Morton’s cranial race science.
PLoSBiology16(10):e2007008.

Morton, S.G. 1839. Crania americana or, A compar-
ative view of the skulls of various aboriginal
nations of North and South America. To which
is prefixed an essay on the varieties of the hu-
man species. Illustrated by seventy-eight plates
and a colored map., Philadelphia : J. Dobson;
London : Simpkin.Marshall & co.
https://library.si.edu/image-gallery/75542

Morton, 1839.
(Supplied Caption:  Skull. Depiction
from Samuel Morton's 19th century

phrenological study of North and South
American aboriginals.)
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Speaking of Science
by David F. Coppedge

This feature will return in the next issue.  In the
mean time, you are invited to visit “Creation-
Evolution Headlines” by David F. Coppedge at
http://crev.info to see his latest commentaries.

http://crev.info
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Creation research that engages the current
scientific literature and builds the creation
model is crucial; CRS exists to support and
publish such research.  Only through high
quality research can we equip others with
strong, sound apologetics arguments that
show the robustness of the creation model
over that of evolution.

Investigating Rock Layers to
Determine the Flood/Post-

Flood Boundary

U nderstanding which rock layers result-
ed from the Flood is critical for a

robust Flood model. Currently, there is not
a consensus among creationists on where
the Flood/post-Flood boundary is located in
the rock record. Many geologists favor the
end of the Cretaceous, which has been called
the K-T (Cretaceous-Tertiary), or now K-Pg
(Cretaceous-Paleogene) boundary. Howev-
er, work by geologist Dr. Tim Clarey of the
Institute for Creation Research (ICR) calls
this into question.
 In the Fall 2017 issue of the Creation
Research Society Quarterly (CRSQ), Clarey
presents five lines of evidence that Tertiary
(Paleogene and Neogene) strata were
formed during the receding phase of the
Flood. These lines of evidence demonstrate
the global nature of the catastrophic events
that formed these layers, which is more
consistent with the global Flood than are
multiple, local, post-Flood catastrophes.

__________
Clarey, T.L. 2017. Local catastrophes or receding

floodwater? Global geologic data that refute a
K-Pg (K-T) Flood/post-Flood boundary. CRSQ
54:100–120.

Erosion of Groundwater
Sapping Hypothesis

Undermines Long-age
Arguments

G roundwater sapping is a natural pro-
cess of erosion along the base of a

cliff. Groundwater wears away the softer
layers, undermining support for the upper
mass of the cliff, which eventually breaks
into large blocks that fall into the canyon.
The process is slow and is not expected to
be able to form large canyons within a
biblical timeframe.
 In the Fall 2017 issue of the CRSQ,
Michael J. Oard takes a closer look at several
large canyons believed to have formed by
sapping. In his well-illustrated article, Oard
exposes evidence that this conclusion was
hastily reached, based on the amphitheater-
headed shape of the canyon and belief in an
old earth. If the major cause of the erosion
was sapping, other features should be pres-
ent, but they are lacking. Instead, there is
clear field evidence that overland flow
played a major role in the erosion that
formed these canyons. This is readily ex-
plained within a biblical timeframe.

__________
Oard, M.J. 2017. Groundwater sapping does not sup-

port millions of years. CRSQ 54:125–132.

Reanalysis of the Evidence
Reveals the Old Earth

“Pacemaker of the Ice Ages”
Argument Is Broken Beyond

Repair

B ased on geologic evidence, creation-
ists accept a single ice age, and posit

that it was initiated by the aftermath of the
global flood recorded in Genesis. Obvious-
ly, secular scientists seek other explanations.
A 1976 paper titled “Variations in the
Earth’s orbit: Pacemaker of the Ice Ages”
convinced most of the secular community
that Earth’s rotational and orbital motions
affect climate, and are the cause of the fifty
or so proposed Pleistocene ice ages.
 This argument, also known as the as-
tronomical or Milankovitch hypothesis, as-
sumes deep time. Since the initial results of
the paper showed the climate and astronom-
ical cycles to be well-correlated, this argu-
ment often is used to promote an old earth.
 Measurements of three variables from
two deep-sea sediment cores formed the
basis of the conclusion that climate cycles
correspond with astronomical cycles. The
problem for those who have embraced these
conclusions is that the results were invali-
dated when uniformitarian scientists signif-
icantly revised a key age assignment in the
early 1990s. In the Fall 2017 issue of the
CRSQ, Dr. Jake Hebert reanalyzes the orig-
inal data in light of the current age assign-
ment, using the Pacemaker author’s own
methodology, to demonstrate conclusively
that modern revisions by secular scientists
invalidate the results of the famous 1976
paper.

__________
Hebert, J. 2017. The “Pacemaker of the Ice Ages”

paper revisited: closing a loophole in the refuta-
tion of a key argument for Milankovitch cli-
mate forcing. CRSQ 54: 133–148.

Continued creation research is made
possible by the generous gifts (time,

money, and prayers) of our many
supporters.

Thanks to all who have contributed!

*Summaries compiled by J. Lightner.
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B irds are among God’s most fascinat-
ing creations, certainly worthy of
study — from their annual migra-

tions to nest-building, colorful plumage,
communication, and more.  One important
aspect of these wonderments is the unique
and varied design of their feet, used in many
ways, including walking, catching prey,
preening, and even defense.1

 The American Coot (Figure 1) has feet
that are so odd-looking that Shweta Karike-
halli, the author of an online Audubon arti-
cle, 2 described the bird’s appearance as
“wacky.”  Each of its oversized toes has
two or three greenish-to-yellowish “fleshy
lobes” that are connected to its long legs.
When in water, these lobes function much
like the webbing on ducks’ feet.  But on
land, walking is assisted by the lobes’ fold-
ing out of the way.  According to Karike-
halli, the coot’s uniquely-designed foot thus
makes the bird more adept than most other
waterfowl at getting around on both land
and water. A few other water birds (some

grebes and phalaropes) also have lobed toes,
but none have lobes that are as large as those
of the coot.
 The coot also uses its lobed feet for
other purposes.3  They assist the bird in
becoming airborne — which requires the
bird to run across the water’s surface.  Also,
the feet are used in battles among the male
coots.  One professor indicated that coots
are more prone to hostility than is suggested
by their “goofy appearance.”4

 Here is an example of a unique design
for birds’ feet that, unlike those of ducks,
render coots capable of efficient transporta-

tion, whether on land or water.  Unless the
lobes appeared suddenly, fully formed and
retractable, their evolution in stages would
have offered no advantage.  We maintain
that the “sudden appearance” occurred at
creation.

1 Anonymous. 2018. Adaptations — Feet. Project
BEAK. Retrieved October 19, 2018 from
http://projectbeak.org/adaptations/feet.htm
2 Karikehalli, S. (2018. August 13) Better know a
bird: The American coot and its wonderfully weird
feet. Audubon. Retrieved October 19, 2018 from
www.audubon.org/news/better-know-bird-american-
coot-and-its-wonderfully-weird-feet?ms=digital-eng-
email-ea-x-
20180829_cootfeet_engagement_medium&utm_sour
ce=ea&utm_medium=email&utm_campaign=201808
29_cootfeet_engagement&utm_content=medium
3 Ibid.
4 Ibid.
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FIGURE 1. American coot,
Fulica americana.
Adapted from Lip Kee Yap,
2010. CCA-SA 2.0
https://commons.wikimedia.org/wiki/File:Fulica_
americana_1.jpg
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