
Creation Research
Society Quarterly

Haec credimus:
For in six days the Lord made heaven and earth, the sea, and
all that in them is, and rested on the seventh. — Exodus 20:11

VOLUME 32 MARCH 1996 NUMBER 4

WOOD RAT NESTS BENEFIT PALEOBOTANY

RENEW NOW FOR 1996/97: PAGE 188



CREATION RESEARCH SOCIETY
Copyright 1996 © by Creation Research Society ISSN 0092-9166

VOLUME 32 MARCH 1996 NUMBER 4

ARTICLES DEPARTMENTS
Nineteenth Century Darwinism and the Tasmanian

Genocide . . . Jerry Bergman
Dougherty Gap: Evidence for a Turbidity Current

Paleoenvironment . . . Carl R. Froede, Jr. and
Jack H. Cowart

190

202

A Biblical Christian Framework for Earth History
Research: Introduction to the Series . . .
John K. Reed and Carl R. Froede, Jr.

228

PANORAMA NOTES
Extinction and Evolution . . . Carl R. Froede, Jr.
Extinction of Mammoths and Mastodons . . .

Brian Rucker.

216

219

Running: The Human Foot Uses Automatic
Transmission . . . David A. Kaufmann

Wood Rats, Plant Fossils, Plovers, and the Origin of
Creosote Bush Deserts . . . George F. Howe

CRSQ Volume 23 . . . Emmett L. Williams

220

221

224

Order Blank for Past Publications
Membership/Subscription Application Form
Dedication to John Klotz . . . Don B. DeYoung
Editors’ Comments . . . Eugene F. Chaffin and

George F. Howe

187
188
189
189

Copy’n’Share: The History of Life . . . Lane P. Lester after 214
Lab Director’s Report: Taking Stock . . . John R. Meyer 215
Letters: Assessment of World Views: Creation, Progressive

Creation, and Theistic Evolution, Walt Sivertsen, p. 196 n
Response to Reed, Bennett, Froede, and Oard, Steven A.
Austin, John R. Baumgardner, D. Russell Humphreys,
Andrew Snelling, Larry Vardiman, and Kurt Wise, p. 197
n Landslide Blocks Virgin River at Zion National Park-
Consequences, Emmett L. Williams, p. 197 n Heat Output
from Volcanoes—An Answer to Yake, Phil Hoff, p. 199 n
The Karroo and Other Fossil Graveyards: A Further Reply
to Mr. Yake, Carl R. Froede, Jr., p. 199 n Are There 800
Billion Vertebrate Fossils Buried in the Karoo? (A
Response to Bill Yake), Gordon E. Davidson, p. 201 n
Why Sediments Are on Continents: An Answer to Mr.
Yake, Carl R. Froede, Jr., p. 229 n How Did the Green
River Varves Form in a Global Flood? Bill Yake, p. 230 n
Varves and the Flood: A Reply to Mr. Yake, John
Woodmorappe, p. 230 n Comments on Polar Dinosaurs
and the Genesis Flood by M. J. Oard, 1995, CRSQ 32:47-
57, Carl R. Froede, Jr., p. 231 n Comment on Polar
Dinosaurs and the Genesis Flood, Paul Garner, Steven
Robinson, Michael Garton, and David Tyler, p. 232 n Late
Cretaceous Epeiric Sea or Floodwater? (A Reply to
Garner, Robinson, Carton, and Tyler), Carl R. Froede, Jr.,
p. 234 n Polar Dinosaurs: A Response to Garner, Robinson,
Garton, and Tyler, Michael J. Oard, p. 237 n

Book Reviews: Teaching Creation Science in Public Schools,
Eugene F. Chaffin, p. 215 n I Studied Inscriptions from
before the Flood, Don B. DeYoung, p. 227 n Genetic
Engineering: Dreams and Nightmares, Eugene F. Chaffin,
p. 227 n The Soul of Science: Christian Faith and Natural
Philosophy, John Kaplan, p. 239 n Darwinism: Science or
Philosophy?, Jerry Bergman, p. 240 n Noah to Abram:
The Turbulent Years, Carl R. Froede, Jr., p. 242 n The
Floods That Carved the West, Robert E. Gentet, p. 242 n

Instructions to authors can be found in June Quarterly.

Front Cover
Photograph

While crossing a freeway,
this particular dusky foot-
ed wood rat (Neotoma
fucipes) was photograph-
ed by Dennis Thornhill
of The Newhall Signal.

The very similar desert wood rats (Neotoma lepida) have
unwittingly helped botanists reconstruct the vegetational his-
tory of the North American Deserts — see pp. 221-224.

Back Cover Photograph
Can you find the horned toad lizard here? Camouflage like
this and mimicry both are tributes to the Creator’s providence
and versatility. Consult a fascinating creationist analysis of
mimicry by Walter Lammerts in C.R.S.Q. 20:42-44, June 1983.
See p. 187 to order this one or other back issues of C.R.S.Q.

Editorial Committee

Wayne Frair

Eugene F. Chaffin Don B. DeYoung George F. Howe
Editor Book Review Editor Associate Editor

Robert Gentet Duane Gish Russell Humphreys Emmett L. Williams Glen W. Wolfrom

Board of Directors
Emmett L. Williams Don B. DeYoung David A. Kaufmann Robert E. Gentet Glen W. Wolfrom

President Vice-President Secretary Treasurer Membership Secretary

Ted Aufdemberge David R. Boylan Eugene P. Chaffin Duane T. Gish Robert E. Goette Wayne Frair George F. Howe

D. Russell Humphreys John W. Klotz Lane P. Lester Richard Lumsden David J. Rodabaugh Paul A. Zimmerman

Experiment Station: Van Andel Research Center; John R. Meyer Director

Creation Research Society Quarterly is indexed in the Christian Periodical Index.
Creation Research Society Quarterly is published by the Creation Research Society, PO. Box 8263, St. Joseph MO 64508-8263.

Editor’s Address: Eugene F. Chaffin, 715 Tazewell Ave., Bluefield, VA 24605.
Book Review Editor: Don B. DeYoung, 200 Seminary Dr., Winona Lake, IN 46590.

Printed in United States of America.



ORDER BLANK FOR PAST PUBLICATIONS 187

S e e  c u r r e n t  C R S Q  f o r  o r d e r i n g  i n f o r m a t i o n
CREATION RESEARCH SOCIETY

History The Creation Research Society was organized in
1963, with Dr. Walter E. Lammerts as first president and
editor of a quarterly publication. Initially started as an
informal committee of 10 scientists, it has grown rapidly,
evidently filling a real need for an association devoted to
research and publication in the field of scientific creation,
with a current membership of over 600 voting members
(with graduate degrees in science) and over 1100 non-voting
members. The Creation Research Society Quarterly has
been gradually enlarged and improved and now is recog-
nized as the outstanding publication in the field.

Activities The society is solely a research and publication
society. It does not hold meetings or engage in other promo-
tional activities, and has no affiliation with any other scientific
or religious organizations. Its members conduct research on
problems related to its purposes, and a research fund is
maintained to assist in such projects. Contributions to the
research fund for these purposes are tax deductible. The
Society operates The Van Andel Research Center in Chino
Valley, Arizona.

Membership Voting membership is limited to scientists
having at least an earned graduate degree in a natural or
applied science. Dues are $22.00 ($27.00 foreign) per year
and may be sent to Glen W. Wolfrom, Membership Secretary,
P.O. Box 8263, St. Joseph, MO 64508-8263. Sustaining mem-
bership for those who do not meet the criteria for voting
membership, and yet who subscribe to the statement of
belief, is available at $22.00 ($27.00 foreign) per year and
includes a subscription to the Quarterlies. All others interested
in receiving copies of all these publications may do so at the
rate of the subscription price for all issues for one year:
$25.00 ($30.00 foreign).
Statement of Belief Members of the Creation Research
Society, which include research scientists representing various
fields of successful scientific accomplishment, are committed
to full belief in the Biblical record of creation and early
history, and thus to a concept of dynamic special creation (as
opposed to evolution), both of the universe and the earth
with its complexity of living forms. We propose to re-
evaluate science from this viewpoint, and since 1964 have
published a quarterly of research articles in this field. All
members of the Society subscribe to the following statement
of belief:

1. The Bible is the written Word of God, and because it is
inspired throughout, all its assertions are historically and
scientifically true in all the original autographs. To the
student of nature this means that the account of origins in
Genesis is a factual presentation of simple historical truths.

2. All basic types of living things, including humans, were
made by direct creative acts of God during the Creation
Week described in Genesis. Whatever biological changes
have occurred since Creation Week have accomplished only
changes within the original created kinds.

3. The Great Flood described in Genesis, commonly re-
ferred to as the Noachian Flood, was a historical event
worldwide in its extent and effect.

4. We are an organization of Christian men and women of
science who accept Jesus Christ as our Lord and Saviour.
The account of the special creation of Adam and Eve as one
man and woman and their subsequent fall into sin is the basis
for our belief in the necessity of a Savior for all people.
Therefore, salvation can come only through accepting Jesus
Christ as our Savior.
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DEDICATION
TO JOHN KLOTZ

DON B. DEYOUNG*
This issue of the Quarterly honors a charter member
of the Creation Research Society, biologist Dr. John W.
Klotz. John’s life has been filled with faithful church
service, college ministry, strong family ties, and crea-
tionist leadership.

Born in Pittsburgh, John Klotz received his science
training at Concordia College (Bronxville, NY), Uni-
versity of Pittsburgh (Ph.D. in biology), and Washington
University. He also earned an M.Div. at Concordia
Seminary. One summer was spent at the Marine Bio-
logical Laboratory in Woods Hole, MA. John thus de-
veloped symbiotic interests in theology, genetics, and
ecology.

John served as a biology professor for 33 years at
Lutheran colleges in Bronxville, NY, Mankato, MN,
River Forest, IL, and Fort Wayne, IN. For eight addi-
tional years he administered at Concordia Seminary of
St. Louis, including the presidency. Now retired, John
and his wife, Florence, live in St. Louis. They have
eight children, one deceased.

During his rich academic career John authored six
books and numerous technical articles. Book titles in-
clude Genes, Genesis, and Evolution (1955, 1970) and
Studies in Creation (1985). I personally find his
Ecological Crisis (1971) an especially helpful approach
to current concerns. While living in Indiana, John wrote
a popular long-running column “Of Bogs and Logs” in
the Fort Wayne Journal Gazette.

Dr. John Klotz was a member of the Team of Ten
who originated the Creation Research Society. He
served on the Board of Directors during the long span
1963-1992. His knowledge of administration and finance
has been most helpful to the society. John is a member
of the Lutheran Academy for Scholarship, American
Association for the Advancement of Science, National
Association of Biology Teachers, and American Asso-
ciation for Higher Education. We owe a great deal to
leaders like John who have volunteered their time and
talent to CRS over the years.
Editors’ Comments

Our “publication year” will begin anew with the

next CRSQ issue-June 1996. Please assure its arrival
by renewing your membership/subscription—see the
enclosed form and note the slightly revised cost sched-
ule, page 188.

This March issue is the end of another volume and
we gratefully reflect on the large number of capably
written scientific articles and other features that have
gone to press. This last issue contains a low number of
articles but it is freighted with book reviews and letters
in an attempt on our part to get up-to-date with these.
We hope readers benefit from such shorter features
because each one supplies a clear glimpse into impor-
tant aspects of the creation-evolution controversy.

In this issue we once again thank Lane Lester and
Brenda Lindley-Anderson for gracing the Quarterly
with a Copy’n’Share centerpiece. The center four pages
can be removed as one sheet and printed in large
*Don B. DeYoung, Ph.D., 200 Seminary Drive, Winona Lake, IN
46590.
numbers for distribution to young readers. We hope
this will aid in promoting scientific creationism. We
also hope its application information and book adver-
tisements will attract young readers to creationist
literature that can bring balance to their slanted
educational fare.

Does the library of your alma mater subscribe to
CRSQ? Would the readers consider donating a sub-
scription to CRSQ for the library of their alma mater?
We suggest that an extra issue be ordered from the
membership secretary and mailed to the librarian of
the college or institution. A cover letter could be in-
cluded explaining that CRSQ is a peer-reviewed scien-
tific publication, and that as an alumnus of the institu-
tion you would like to donate a year’s subscription,
provided the library will shelve and archive the journal
when it is received. We believe that the benefits to
library patrons will be well worth the expense and
effort involved.

Eugene Chaffin and George Howe
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NINETEENTH CENTURY DARWINISM AND THE TASMANIAN GENOCIDE
JERRY BERGMAN*

Received 19 September 1994; Revised 29 April 1995

Abstract
It was widely believed in the nineteenth century that the Tasmanians were a living link between modern humans

and their primate ancestors. Given the presupposition of naturalistic evolution, the Tasmanian people were often
seen as less than human and, consequently, many people felt that it was not wrong or immoral to treat them like
animals. This attitude eventually influenced behavior which resulted in the total extermination of the native
Tasmanians. Today it is concluded that they were a distinct racial group similar to the Australian Aborigines that
possessed a unique culture and were fully human. This event is only one of many examples of the numerous
tragedies that evolutionary naturalism has produced in modern times.
Introduction
The story of the complete extermination of the native

peoples of Tasmania in the late 1800s is a well docu-
mented example of one negative influence of early
Darwinism. Tasmania, a 67,000 square kilometer (26,000
square miles) island close to the size of Ireland, is
about 200 miles south of the Australian mainland, al-
most directly south of Melbourne. The island, once
called Van Dieman’s Land, is now part of Australia.
The native Tasmanians, a highly isolated population of
about 70 tribes and five language groups, had virtually
no contact with other humans for thousands of years
(Plomley, 1983; Jones, 1971). Their sole sea transporta-
tion was by small rafts, which were usually useful for
only short trips (Mulvaney, 1969).

The History of Tasmania and the Conflict
Tasmania was named after Abel Jansen Tasman, a

commander of two small Dutch vessels who discovered
the island in 1642. It was soon visited by many others
including the French in 1772 (Castelain, 1988; Plomley,
1983; Garanger, 1985). In 1777 Captain Cook made an
acquaintance with the natives, calling them “mild and
cheerful, without reserve or jealousy of strangers”
(Bonwick, 1870, p. 6). Other explorers with the benefit
of more extensive contact concluded that the Tasma-
nians were an intelligent people with cheerful disposi-
tions, great politeness, kindness and sincerity (Plomley,
1983). They were also extremely skilled divers and
fishermen (Bonwick, 1870). The women were described
as excellent mothers, caring, affectionate, gentle and
exhibiting marked maternal tenderness. Many of the
younger women were described as “most affectionate,”
gentle, full of grace and wonderful spirit. They also
concluded that, although the natives possessed a “primi-
tive mentality,” they were an intelligent people. One
explorer described them to be:

. . . intelligent, grasping readily all my gestures.
From the first moment, they seemed to under-
stand my object perfectly, and they repeated will-
ingly the words I had not been able to grasp the
first time, and often roared with laughter when,
trying to repeat what they said, I made a mistake
or pronounced them badly (quoted in Plomley,
1983, p. 64).

Peron, from his extended contact with the Tasmanians,
added the following details to the above:
*Jerry Bergman, Ph.D., Northwest Technical College, Rt. 1, Box
246A, Archbold, OH 43502.
This gentle confidence of the people in us, these
affectionate evidences of benevolence which they
never ceased to manifest toward us, the sincerity
of their demonstrations, the frankness of their
manners, the touching ingenuousness of their
caresses, all concurred to excite within us senti-
ments of the tenderest interest. The intimate union
of the different individuals of a family . . . had
strongly moved us. I saw with an inexpressible
pleasure the realization of those brilliant descrip-
tions of the happiness and simplicity of the state
of nature of which I had so many times in reading
felt the seductive charm (Bonwick, 1870, p. 27).

They wore necklaces and other ornaments, constructed
huts, manufactured spears, waddys, spatulas, water
vessels, cushions, baskets, cords and ropes, canoe rafts,
and many other implements (Plomley. 1983). The island
terrain and foliage, often described as a paradise, was:

diverse in scenery and in climate . . . its small area
[contains a] tangled masses of mountains, great
forests, innumerable lakes, picturesque waterfalls,
fertile valleys and probably the roughest and most
inaccessible country in all Australia. The climate is
temperate, with a warm summer and a moderately
cold winter. . . . The . . . coasts have moderate
rainfall of up to 40 inches, the central tableland is
drier; but within a few miles, in the western belt,
the rain is at times practically continuous, and
averages over 100 inches in the year (Laseron,
1972, p. 139).

After reviewing the positive early contacts with the
Tasmanians, Bonwick sadly noted that the people, al-
though at first “almost universally” regarded positively
by English colonists, a few years later, were viewed as
creatures

. . . whose destruction would be a deed of merit,
as well as an act of necessity. Smile as we may at
the simplicity of Peron, had our faith in the poor
creatures been more like that of the kind-hearted
Frenchman, the reader might have been spared
the . . . mournful record of “The Last of the
Tasmanians” (Bonwick, 1870, p. 27).

This change in attitude was due to many factors
including greed, economics, the cultural, social and
language differences, plus mistrust on both sides and
the contingencies of history, but the factor we are
focusing on here is the influence of Darwin. Although
it is difficult at this point in time to accurately assess
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the exact role evolution played in the events that fol-
lowed, it is clear that it was not small and for years
served to justify the atrocities that occurred after the
Tasmanians became extinct. The native population
consisted of hunter-gatherers and was biologically simi-
lar to the Aborigines living on the Australian mainland.
The “scientific” view of them then was summarized by
Diamond who noted that the

Tasmanians attracted the interest of scientists, who
believed them to be a missing link between humans
and apes. Hence when the last man, one William
Lanner, died in 1869, competing teams of physi-
cians, led by Dr. George Stokell from the Royal
Society of Tasmania and Dr. W. L. Crowther from
the Royal College of Surgeons, alternately dug up
and reburied Lanner’s body, cutting off parts of it
and stealing them back and forth from each other.
Crowther cut off the head, Stokell the hands and
feet, and someone else the ears and nose, as sou-
venirs (Diamond, 1988, p. 9).

The common attitude about the Tasmanians then
was expressed by David Collins, a nineteenth century
judge-advocate who wrote that, in contrast to British
Australia, Tasmania was “the residence of savages”
(Fisher, 1968, p. 24). This belief is summarized by the
eminent German evolutionist Ernst Haeckel who con-
cluded that “since the lower races—such as the Veddahs
or Australian Negroes—are physiologically nearer to
the mammals—apes and dogs—than to the civilized
European, we must, therefore, assign a totally different
value to their lives” (Haeckel, 1905, p. 390). The West’s
perception of the Tasmanians was described by Mul-
vaney as follows:

When first encountered by Europeans, Tasmanian
material culture appeared so rudimentary that evo-
lutionary theorists later judged it a storehouse of
fossil facts. Edward Tylor dubbed Tasmanians the
‘representatives of Palaeolithic Man;’ John Lubbock
implicitly denied their humanity with his mechan-
istic aphorism: ‘The Van Diemener [Tasmanians]
and the South American are to the antiquary what
the opossum and sloth are to the geologist (Mul-
vaney, 1969, p. 133).

The result of this belief was well put by Diamond
when he stated:

If you ask any anthropologist to summarize in one
phrase what was most distinctive about the Tas-
manians, the answer will surely be “the most primi-
tive people still alive in recent centuries. The
label “primitive” clearly has explosive . . . racial
overtones, and in the nineteenth century its appli-
cation led to tragic consequences (Diamond, 1993,
p. 51).

The first major skirmish with the native people of
the island occurred on May 3, 1804, beginning a series
of conflicts that eventually resulted in a full scale attack
on them. A British officer, for reasons that are unclear
today, ordered his men to open fire on the Tasmanians,
killing or mortally wounding at least 50. The result was
that “the friendly disposition of the natives was com-
pletely altered by this unwarranted attack and the
consequent loss of life. Animosity and revenge were
engendered by this atrocious act of barbarity, and the
result was a series of petty encounters . . . in which of
course the natives were constantly defeated, many of
them losing their lives” (Knighton, 1886, p. 272). Lieu-
tenant Moore, the officer who gave the command to
fire, was evidently drunk from an “over-dose of rations’
rum,” and the firing seems to have been done in order
to see them flee. And flee they did, terrified “at the
execution” which left in them “a deep rooted hatred of
the white faces which never subsequently died out”
(Knighton, 1886, p. 272; Bonwick, 1870).

The start of the slaughter came not long after the
Europeans began settling in Tasmania and is vividly
summarized by Diamond.

Whites kidnapped Tasmanian children as laborers,
kidnapped women as consorts, mutilated or killed
men, trespassed on [their] hunting grounds, and
tried to clear Tasmanians off their land. . . . As a
result of the kidnappings, the native population of
northeast Tasmania in November 1830 had been
reduced to seventy-two adult men, three adult
women, and no children. One shepherd shot nine-
teen Tasmanians with a swivel gun loaded with
nails. Four other shepherds ambushed a group of
natives, killed thirty, and threw their bodies over a
cliff remembered today as Victory Hill (Diamond,
1988, p. 8).

As a result of the Tasmanians’ ineffective attempts to
defend themselves, Governor Arthur ordered all Tas-
manians to leave those areas of the island that were
settled by Europeans (Bonwick, 1870). Evidently not
content to deal with the situation by this order alone, in
November of 1828 the European soldiers were author-
ized to kill on sight any Tasmanian that still lived or
wandered into the areas where the Europeans resided
(Diamond, 1993, p. 57). The government even spon-
sored “roving parties” which consisted of convicts led
by police that

hunted down and killed Tasmanians. . . . Next, a
bounty was declared on the natives: five British
pounds for each adult, and two pounds for each
child [that was] caught alive. “Black catching” as
it was called because of the Tasmanians’ dark skin,
became big business pursued by private as well as
official roving parties. . . . A commission . . . was
set up to recommend an overall policy towards
the natives. After considering proposals to capture
them for sale as slaves, poison or trap them, or
hunt them with dogs, the commission settled on
continued bounties and the use of mounted police
(Diamond, 1988, p. 8-9).

One account of the violence that the European-Tas-
manian conflicts developed into is as follows:

A party of the Richmond police were passing
through the bush in 1827, when a tribe, seeing
them, got up on a hill and threw stones upon
them. The others fired in return, and then charged
them with the bayonet. We have Mr. G. A. Robin-
son’s authority for stating that a party of military
and constables got a number of Natives between
two perpendicular rocks, on a sort of shelf, and
killed seventy of them, dragging the women and
children from the crevices of the rocks, and dashing
out their brains.” (Bonwick, 1870, p. 64)



192 CREATION RESEARCH SOCIETY QUARTERLY
The wanton brutality against what many Whites saw
as their evolutionarily inferior competitors was enor-
mous. Women were commonly raped and many bore
children by the early settlers. Many of the settlers
“amused themselves by emasculating all of the native
men that they could seize . . . and it was the subject of
mutual boasting as to the numbers that they had thus
treated, when they held convivial feasts together”
(Knighton, 1886, p. 274). Knighton concludes that the
whole Tasmanian record was one of outrage, torture,
mutilation, murder, and robbery, relieved here and
there by noble acts of philanthropy and kindly benevo-
lence” (1886 p. 283). In short he concludes they were
“hunted down like wild beasts” because this is what
many people believed that they were (Bonwick, 1870,
p. 66). The degree of European brutality was described
by Diamond as follows:

When British settlers poured into Tasmania in the
1820s . . . racial conflict intensified. Settlers re-
garded Tasmanians as little more than animals and
treated them accordingly. Tactics for hunting down
Tasmanians included riding out on horseback to
shoot them, setting out steel traps to catch them,
and putting out poison flour where they might
find and eat it. Shepherds cut off the penis and
testicles of aboriginal men, to watch the men run a
few yards before dying (Diamond, 1993, p. 57).

The Tasmanian affair was not simply a conflict be-
tween cultures but, as vividly brought out by Knighton
(1886, p. 268), was also influenced by the beliefs of the
“race expert scientists” who concluded that: “All at-
tempts to civilize the Australasians many regarded as
absolutely futile. It would be easier . . . to bring down
the whites to the level of the natives than to raise the
natives to the level of the whites. Many of the whites, it
may be replied, have already sunk to the level of the
black fellows, by their own unaided effort in descent
. . .” (Knighton, 1886, p. 268). The evolutionists rational-
ized the Tasmanian situation by concluding that it is
merely a fact of nature, “an illustration of that struggle
for life which is going on around us now, [and] as it has
been ever since man made his appearance upon earth”
(Knighton 1886, p. 269). Many Christians and clergy did
attempt to help them, some with much success, but
their help was far too little too late (Bonwick, 1869,
1870).

The foreign office in London was fully aware that in
the British colonies lived a wide variety of native peo-
ples. They were far more worried about governing
their vast empire than proving theories of evolution,
and ordered the natives to be treated with amity and
kindness. Consequently many of the local residents—a
large number of which were convicts—and the local
British government at least part of the time endeavored
to deal with them justly and legally. Nonetheless, the
people “. . . soon learned that the best game was raping
and disfiguring Tasmanian women and killing and mu-
tilating Tasmanian men. No one censored this practice;
children were murdered, men emasculated and women
stolen from their tribes” (Shepherd, 1990, p. 3). Al-
though some whites tried to blame the conflicts on the
Tasmanians, many of the settlers were convicted felons,
and the evidence supports the conclusion that most of
the unprovoked violence was from the Europeans
(Bonwick, 1870). As Knighton (1886, p. 273) notes,
though, many offenses against the natives “could not
be substantiated in the courts for want of witnesses.
The only witnesses there were the white men who
committed the outrages.”

Although Darwin did not publish his Origin of
Species until 1859, evolution in various forms was
widely believed by biologists and geologists in the
early 1800s (Osborn, 1929). Darwin’s own grandfather
was one of the first researchers to dig up an aborigine
from the grave to stuff and exhibit the stolen body at
the Royal College of Surgeons—the first of up to 10,000
desecrated “to try to prove their racial inferiority” and
that they were the “missing” link between stone age
men and fully evolved whites (Gripper, 1994, p. 32).
King-Hele (1963, p. 75) stated, “After 1794, statements
of the principle of natural selection and evolution came
fairly thick and fast.” These ideas were widely dis-
cussed, and influenced thinking about race, especially
the place of the so-called “primitive” people in the
animal kingdom. Many writers predicted that all the
“Blacks of Australia” were “a doomed race, and before
many years they will be completely wiped out of the
land” (Hatton-Finch, 1885, p. 148). Darwin himself
concluded that the extinction of inferior races was the
process and source of evolution, which is our creator
and must be accepted as inevitable:

Extinction follows chiefly from the competition
of tribe with tribe, and race with race. Various
checks are always in action, serving to keep
down the numbers of each savage tribe,—such as
periodical famines, nomadic habits and the con-
sequent deaths of infants, prolonged suckling,
wars, accidents, sickness, licentiousness, the steal-
ing of women, infanticide, and especially lessened
fertility. If any one of these checks increases in
power, even slightly, the tribe thus affected tends
to decrease; and when of two adjoining tribes
one becomes less numerous and less powerful
than the other, the contest is soon settled by war,
slaughter, cannibalism, slavery, and absorption.
Even when a weaker tribe is not thus abruptly
swept away, if it once begins to decrease, it
generally goes on decreasing until it becomes
extinct. When civilised nations come into contact
with barbarians the struggle is short, except where
a deadly climate gives its aid to the native race.
Of the causes which lead to the victory of civilised
nations, some are plain and simple, others complex
and obscure. We can see that the cultivation of
the land will be fatal in many ways to savages,
for they cannot, or will not, change their habits
(Darwin, 1896, p. 182).

These attitudes did not help to stem the slaughter
against them. Nor did it help stop the following solution
to the “Black problem.” After telling of how one per-
son used strychnine to kill a large number of Blacks,
Hatton-Finch noted:

As a rule, however, few people are ambitious of
indulging in such wholesale slaughter, and, when
the Blacks are troublesome, it is generally con-
sidered sufficient punishment to go out and shoot
one or two. They are easily discouraged in their
wild state, especially by anything that they cannot
understand (Hatton-Finch, 1885, p. 149-150).
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The End of the Tasmanians
In 1830, a mere 30 years after the British originally

settled in Tasmania, the last 135 of the original popu-
lation, estimated from 3,000 to as many as 5,000, were
rounded up by George Augustus Robinson and trans-
ported to Flinders Island, 30 miles northeast of Tasma-
nia (Jones, 1971). Flinders Island, a land with few
trees, no rivers, violent cold winds, frequent rain, and
over-run with grass-tree scrub and tea-tree thickets, is
directly north of the northeast corner of Tasmania
(Fisher, 1968). Robinson had long fought for the inter-
ests of natives, learned their language, and was thor-
oughly convinced that the blame for the native-settler
conflicts lay primarily with the settlers (Bonwick,
1870). Although he was paid 300 pounds in advance,
and was to be paid 700 total if he ridded Tasmania of
the natives, he also likely realized that this was the only
chance to save the remaining Tasmanians (Hormann,
1949).

Unfortunately, Robinson proved to be a poor admin-
istrator, and the natives also had much difficulty adjust-
ing to their new home. The living conditions on the
island were horrible, many were extremely homesick,
and disease was rampant. Many of the newly trans-
ported persons soon died, as evidently did virtually all
infants born on the island. Many felt that they were
taken there to die, and by 1869 only three Tasmanians
remained alive, William Lanne (or Lanney), a woman
“with sparkling features” named Truganini, and one
other woman called “Mini.” Lanne died on March 5,
1859 of choleric diarrhea at age 34, and the last woman
died in 1876. The interest of outsiders in these three
persons was, even at this point, not humane, but be-
cause of:

. . . the interests of science to secure a perfect
skeleton of a male Tasmanian aboriginal. A female
skeleton is now in the Museum, but there is no
male, consequently the death of “Billy Lanne” put
our surgeons on the alert. The Royal Society,
anxious to obtain the skeleton for the Museum,
wrote specifically to the Government upon the
subject, setting forth at length the reasons why, if
possible, the skeleton should be secured to them.
The Government at once admitted their right to it,
in preference to any other institution, and the
Council expressed their willingness at any time to
furnish casts, photographs, and all other particulars
to any scientific society requiring them . . . so
valuable a skeleton would not have been permitted
to remain in the grave, and possibly no opposition
would have been made to its removal, had it been
taken by those best entitled to hold it in the in-
terests of the public and of science. . . . Besides the
Royal Society, it seems that there were others who
desired to secure “Billy Lanne’s” skeleton, and
who were determined to have it. . . . The dead-
house at the hospital was entered on Friday night,
the head was skinned and the skull carried away,
and with a view to conceal this proceeding, the
head of a patient who had died in the hospital . . .
was. . . placed inside the scalp of the unfortunate
native, the face being drawn over so as to have the
appearance of completeness. On this mutilation
being discovered, the members of the Council of
the Royal Society were greatly annoyed, and feel-
ing assured that the object of the party who had
taken the skull was afterwards to take the body
from the grave, and so possess himself of the
perfect skeleton, it was resolved to take off the
feet and hands and to lodge them in the Museum
. . . (Bonwick, 1870, pp. 397-398).

The demand for the bones and other body parts was
primarily due to the importance of the Tasmanians in
documenting and researching evolution. An example is
the Royal College of Surgeons museum listed its Abo-
riginal skulls as “the most primitive of all existing forms
of mankind” (Monaghan, 1991, p. 30). When the last
woman died, Diamond noted,

Before Truganini, the last woman, died in 1876,
she was terrified of similar post mortem mutilation
and asked in vain to be buried at sea. As she had
feared, the Royal Society dug up her skeleton and
put it on public display in the Tasmanian Museum,
where it remained until 1947. In that year the
museum finally yielded to complaints of poor taste
and transferred Truganini’s skeleton to a room
where only scientists could view it. . . . Finally in
1976—the centenary year of Truganini’s death—
her skeleton was cremated over the museum’s
objections, and her ashes were scattered at sea as
she had requested. While the Tasmanians were
few in number, their extermination was dispropor-
tionately influential in Australian history because
Tasmania was the first Australian colony to solve
its native problem . . . by . . . getting rid of all its
natives (Diamond, 1988, p. 9).

And the extent of the problem of desecrating graves
was so widespread in science that,

some of the greatest names in British science were
involved in a body-snatching trade of huge pro-
portions. Between 5,000 and 10,000 Aborigines
had their graves desecrated, their bodies disin-
terred and parts dismembered. George Rolleson,
of Oxford University’s Museum of Anatomy, and
Sir Richard Owen and Sir Arthur Keith, of the
Royal College of Surgeons, were involved, Charles
Darwin is also implicated through letters written
in the 1870s and found in a Hobart archive in the
mid-1970s (Monaghan, 1991, p. 33).

Were the Tasmanians An Inferior Race?
That the motivation for the slaughter involved race

and natural selection aspects of evolution beliefs can
not be debated:

By the mid-19th century, the scientific interest in
the bones of Australian Aborigines was gaining
popularity, as early Evolution theorists sought
proof. . . . The interest grew to a storm soon after
Charles Darwin published his On the Origin of
Species in 1859. A race began to prove his hy-
potheses. In The Descent of Man, Darwin posi-
tioned the Australians as crucial proof of his theo-
ries: ‘At some future period, not very distant as
measured by centuries, the civilised races of man
will almost certainly exterminate, and replace, the
savage races throughout the world.’ Within 20 years,
Darwin’s prediction was to come true in Tasmania.
Darwin himself wrote to one of his associate’s
museums, asking for pure-blood Tasmanian skulls
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if it would not upset the feelings of the remaining
natives. There were then only four Tasmanian
Aborigines left. Darwin’s theories had placed Abo-
rigines as a possible evolutionary link between
man and ape. Museum curators from around the
world clamoured to obtain skulls. A complete set
of racial crania was essential for any study. Aus-
tralian Aboriginal skulls, particularly the increas-
ingly rare Tasmanians, were much sought after
(Monaghan, 1991, p. 34).

In Darwin’s words, the varieties of mankind “act on
each other in the same way as different species of
animals—the stronger always exterminating the weaker”
(Darwin, 1965, p. 230).

While there were many claims of the Tasmanians
being a primitive race, judging by proximity and overt
physical characteristics, they seem to be partly related
to the Australian Aborigines (Thorn, 1971). The obser-
vation that many of their cultural practices, such as
burial traditions were very similar, supports this conclu-
sion (Hiatt, 1969). In a study of prehistoric Australia,
Mulvaney (1969) concluded that the Tasmanian racial
affiliations still remain speculative. Often mentioned
racial affiliations are Negritic, Andamanese, and Mur-
rayian morphology (Birdsell, 1949). That the Tasma-
nians were not an “inferior race” was evident from the
observations of many qualified researchers. In answer
to the question “Were the Blacks of Tasmania capable
of true civilization?” Bonwick answered “Yes, unboubt-
edly;” and provided as an example,

the case of Walter George Arthur, a Tasmanian
aboriginal, whom I knew well, who was captured
when a mere infant, and brought up and educated
at the Queen’s Orphan School (at Hobart Town).
His ideas were perfectly English, and there was
not the smallest dash of the savage in him. He was
a very conversible man, fond of reading, and spoke
and wrote English quite grammatically. His spelling
was also quite correct. This man had a hundred
acres of land, and knew his rights in relation thereto
quite as well as you do yours [and he was] . . .
creditable to his acuteness, sense of right, and of
honourable feelings. . . . (Bonwick, 1870, p. 353)

As late as 1926 respected scientists were still teaching
that the Australians were “strongly reminiscent of the
species Neandertalensis” and that the “former inhabi-
tants of Tasmania [are a] . . . race probably a bit more
primitive than Australians” (Wilder, 1926, pp. 341,342).

According to historical research, little evidence exists
for the commonly alleged behavioral deviancy and
other so-called evidences of biological “primitiveness”
of the Aborigines and the Tasmanians in general (Burn-
ham, 1980; Thomas, 1981; Mulvaney, 1969; Lockwood,
1963; Thomas, 1959; Turnbull, 1962; Healy, 1978). It is
therefore difficult to conclude from the evidence that
a “superior” race of individuals conquered an inferior
group. Hughes even claimed that “by the 1870s, Tas-
mania had more paupers, lunatics, orphans, and invalids
than South Australia, and Queensland combined, con-
centrated in a population less than half of theirs”
(Hughes, 1987, p. 593). Admittedly this was true par-
tially because a large number of ex-convicts lived there,
but according to Hughes the convict population had
the worst jobs, the least capital, the lowest education,
were most prone to fighting, drinking, and were more
likely to be both charged and convicted of crimes.

In addition, the social system and the non-convict
population did little to help matters: “Australia pre-
sented them with much the same social disabilities that
had pushed them into crime in Britain,” and

the unrelenting, go-getting, land-grabbing, cash-
and-gold obsessed materialism of free Australian
colonists, acting in a vast geographical space, but
a small social one” exacerbated matters (Hughes,
1987, p. 588).

Conditions were such that Hughes expresses surprise
that “with such a social ethic . . . the conviction rate
was not higher.” Indeed, the crime level among the
convicts appeared to be rather low compared to the
rate found in the general population in the average
large American city today.

Hughes (1987) even claims that in the middle 1840s,
very few of the criminal convictions in Australia—he
estimates six percent—were for crimes committed by
the natives. Part of the reason, he concludes, is that the
Aborigines were “diligent family-oriented workers with
a stake in their community.” Bates (1973, p. 64) even
believes that the moment the Europeans entered their
lives “all native social and sexual taboos were broken”
to the major detriment of the native people. They also
possessed a rich culture and social system which the
Europeans destroyed (Brown, 1988; Mcgrew, 1987;
Goede, 1983). Much of the problem was because the
authorities allowed, and even encouraged, violence
against the Tasmanians:

They have been shot in the woods, and hunted
down as beasts of prey. Their women have been
contaminated, and then had their throats cut, or
been shot, by the British residents, who . . . call[ed]
themselves civilized people. The Government, too,
by the common hangman, sacrificed the lives of
such of the Aborigines as in retaliation destroyed
their wholesale murderers, and the Government,
to its shame be it recorded, in no one instance, on
no single occasion, ever punished, or threatened
to punish, the acknowledged murders of the abo-
riginal inhabitants (The Hobart Town Times, April
1836, quoted in Bonwick, 1870, p. 70).

The extermination of the Tasmanians solved the
“native problem by Hitler’s final solution.” The same
end has not befallen the mainland Aborigine population
partially because they were far too numerous to ex-
terminate in the same manner as the Tasmanians. The
new settlers came close though: Diamond claims that
after the arrival of the British colonists in 1788, the
Aborigine population declined from 300,000 to a mere
60,000 in 1921. Grattan (1942, p. 40) concluded that the
Aborigines, whom he notes that Elkin classifies as the
“Australoid race,” were utterly different from the other
native peoples in this part of the world such as the
Polynesians, and were at times “brutally slaughtered as
one might slaughter vermin.” They were also slaugh-
tered for science; “murdered for the body-parts trade”
(Monaghan, 1991, p. 33).

The conclusion of one early evolutionist reveals the
attitude toward genocide that the Darwinist belief
structure engendered: “the Negro alone, . . . of the
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dark races, appears to be able to hold his own in the
great struggle for existence, when brought into compe-
tition with the white man. We may deplore the fact,
but we cannot alter the laws of nature” (Knighton,
1886, p. 285, emphasis mine). The inferior races were
destined to be wiped out in the great struggle for life
that Darwinists then believed created all life. The Abo-
rigines were in the way of the new settlers, not unlike
the wild animals. Because they interfered with the new
population they were not only not to be empathized
with, but must be wiped out for the benefit of the
superior race. Anthony Trollope expressed the prevail-
ing nineteenth-century attitude toward Australian
Blacks: “it is their fate to be abolished” (1873, p. 75)
and as an inferior race they “cannot live on equal terms
with the white man” (pp. 68-69). Further, the Aborigines
are “infinitely lower in his gifts than the African Negro”
(p. 69). When they are killed, one would not report it
to the police, Trollope notes, and “no one but a fool
would say anything about it” (p. 73). They needed “to
go” but they “should perish without unnecessary suffer-
ing” (Trollope, 1873, p. 76):

If you ask what sort of race the Blacks of Australia
are, nine people out of ten will immediately answer
. . . that they are physically and intellectually the
most degraded race in the world . . . for the
purpose of gauging their physical and intellectual
merits, we can only do so by comparing [races]
with each other. When compared with those nations
of the Old World . . . the Australian Black is, of
course, a very low specimen of the human race
indeed (Hatton-Finch, 1885, p. 137).

Darwin himself used the Aborigines and the Tas-
manian holocaust as prime evidence for his theory of
natural selection (Monaghan, 1991; Darwin 1896, p.
182). His words on their demise illustrate an example
of the tone of his 1859 work The Origin of Species By
Means of Natural Selection or the Preservation of
Favored Races in the Struggle for Life:

When Tasmania was first colonised the natives
were roughly estimated by some at 7000 and by
others at 20,000. Their number was soon greatly
reduced, chiefly by fighting with the English and
with each other. After the famous hunt by all the
colonists, when the remaining natives delivered
themselves up to the government, they consisted
only of 120 individuals, who were in 1832 trans-
ported to Flinders Island. This island, situated
between Tasmania and Australia, is forty miles
long, and from twelve to eighteen miles broad: it
seems healthy, and the natives were well treated.
Nevertheless, they suffered greatly in health. In
1834 they consisted of forty-seven adult males,
forty-eight adult females, and sixteen children, or
in all of 111 souls. In 1835 only one hundred were
left. As they continued rapidly to decrease, and as
they themselves thought that they should not perish
so quickly elsewhere, they were removed in 1847
to Oyster Cove in the southern part of Tasmania.
They then consisted (Dec. 20, 1847 of fourteen
men, twenty-two women and ten children (Darwin,
1896, p. 183-184).

What occurred was not just massive killing and geno-
cide, but according to Dr. Broca:
The English have committed upon the Tasmanian
race, and that in the nineteenth century, execrable
atrocities a hundred times less excusable than the
hitherto unrivaled crimes of which the Spaniards
were guilty in the sixteenth century in the Antilles
(quoted in Bonwick, 1870, p. 66).

After they were forced from their homeland and moved
to Flinders Island, Darwin notes that they could not
compete with the more advanced races:

Disease and death still pursued them, and in 1864
one man (who died in 1869), and three elderly
women alone survived. . . . With respect to the
cause of this extraordinary state of things, Dr.
Story remarks that death followed the attempts to
civilise the natives. ‘If left to themselves to roam
as they were wont and undisturbed, they would
have reared more children, and there would have
been less mortality.’ Another careful observer of
the natives, Mr. Davis, remarks, ‘The births have
been few and the deaths numerous. This may
have been in a great measure owing to their change
of living and food; but more so to their banishment
from the mainland of Van Diemen’s Land, and
consequent depression of spirits’ (Darwin, 1896,
p. 184).

The Australian Aborigines too were hunted and
“slaughtered wholesale,” and “the bones from their
sacred graves [were] dug up to prove the racist theory
of white superiority.” The carnage was to the extent
that proving “racial inferiority” became a “new export
industry” of Australia (Gripper, 1994, p. 32). The moti-
vation was to prove that “the Aborigines were the
‘missing link’ between Stone Age men and ‘fully evolved’
whites” (Gripper, 1994, p. 32). In the words of Shepherd:

Ironically, the Tasmanians were more interesting
in death than they had ever been in life. Darwin’s
theory placed this society so low on the evolu-
tionary scale that their lifestyle and, concomitantly,
their dead bodies became fascinating to scientists.
Their graves were robbed so that physicians and
anthropologists could study their anatomy; science
was the excuse. The discovery of the remains of
Neanderthal man paralleled the discovery of the
Tasmanians, societies that were almost equally
primitive. The Royal College of Surgeons in Lon-
don had the largest collection of Tasmanian skele-
tons, and in what may be the final injustice, this
collection was destroyed by a German firebomb
during the second World War (Shepherd, 1990, p. 4).

Summary
In the concatenation of social, cultural, religious and

other influences, Darwinism played a clear, if not a
major role, in the demise of the Tasmanian race. Darwin
taught that the “inferior” races would become extinct
and these teachings influenced many influential people
(Bergman, 1992). Clear evidence existed long ago as to
the outcome of evolutionist beliefs if applied to humans.
Many Christians of this era were also heavily influenced
by Darwinist ideas of inferior races, and some even
used Biblical arguments to justify the racial inferiority
belief. An example is the conclusion that certain races
were “the beasts of the earth” or black skin was a sign
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of the curse that God put on Ham and all his descen-
dants as mentioned in Genesis 3:14, 7:21 and 8:17,
(Buswell, 1964).

The negative role that Darwin’s theory played in this
history is clear, and the suffering it has caused has
been, and continues to be, enormous. If the British
fully believed and acted consistently on the belief that
all humans were children of Adam, and were all brothers
and sisters, the Tasmanian holocaust would likely never
have occurred. Never would the “long series of cruelties
and misfortunes” that befell these people have hap-
pened (Bonwick, 1870, p. 56).
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THE EDITOR

Assessment of World Views:

Creation, Progressive Creation,
and Theistic Evolution

At the heart of the creation/evolution debate is the
starting point of one’s world view. After the founda-
tional premise is assumed, the interpretation of the
data of the sciences, the arts, the humanities and human
history follows logically. Therefore, we must examine
these foundational assumptions and assess their truth
content.
There are three common a priori assumptions that
form the foundation for the respective world views.
These are as follows:
1. Creation — “In the beginning God created the

heavens and the earth”.
The creation week, which was seven rotations of
the earth in duration, was at the beginning of the
history of the universe, which has existed for at
least 300,000 weeks.

2. Progressive Creation and Theistic Evolution —
“Throughout history God created the heavens
and the earth.”
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These two views (PC and TE) differ primarily in
the details of God’s involvement in creation. The
fundamental idea is that God has been creating by
either fiat or evolution throughout the history of
the universe. The creation of the earth was finished
with the creation of mankind some tens of thousands
of years ago. This means that God has created the
heavens and the earth throughout 99.9998% of natural
history (from their long ages view) not at the be-
ginning. These views change the first prepositional
phrase in the Bible to mean what it does not say.
Their foundational premise is false.

3. Evolution— “The cosmos is all there is or ever was
or ever will be.”

This presupposition confines all reality to the physi-
cal universe. Anything that is immaterial is defined
as being unreal. Thus the spiritual realities such as
God, the true nature of man (made in God’s image),
purpose, design and significance are defined as
being unreal or illusory, and one is locked into a
naturalistic, mechanistic universe. This is the anti-
thesis of the creationist’s fundamental premise. It
denies the truth of Genesis 1:1.

After a person accepts one of these three fundamental
premises, the conclusions that he reaches about the
world, man, and his place in the universe will flow
logically. The problem is not in the data or in our being
logical. The problem is the truth content of the founda-
tional premise. If I accept the evolutionist’s premise, I
will agree in principle with him and argue only about
the mechanisms of evolution. If I accept the PC and
TE’s premise, I will agree with one of them, depending
on my feelings regarding how involved God has been
over the billions of years. However, I accept the Biblical
presupposition in Genesis 1:1 at face value. That leads
me to accept the rest of the chapter at face value, and
conclude (in contrast to the others) that the Intelligent
Creator, Who created language, is a good communi-
cator. In discussing these issues with the PC and TE
advocates, we need to encourage them to examine
their understanding of the word “beginning” in Genesis
1. When the fallacious content of the first prepositional
phrase of their foundational presupposition is shown,
there is hope for helping them.

Walt Sivertsen
3410 Ann Ave.
Park City, IL 60085
Response to Reed, Bennett,
Froede, and Oard

We appreciate the interest of Reed et al. in creationist
geologic modeling. Although no specific criticisms or
suggestions for our catastrophic plate tectonics model
were given in their letter, we remain happy to deal
with any substantive critiques of our theory at such
time as they are presented.
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Landslide Blocks Virgin River at
Zion National Park—Consequences

The Catastrophic Event
My wife and I visited Zion National Park on 25 April

1995. Stopping at the Visitor Center, we found that we
could not proceed along the Zion Canyon Scenic Drive
to Zion Lodge, Temple of Sinawava and other points
of interest. The disaster that necessitated the road clos-
ing was explained in a sign recently placed in the
Visitor Center.

April 12, 1995, 8:55PM, approximately 200,000
cubic yards of earth and rock slumps and dams
the Virgin River. The Virgin River, swollen with
snowmelt, begins to build up behind the new
dam. In a few hours the raging water had dug a
new channel around the slide and a 200 yard sec-
tion of the road is carried away with it.

The hydrograph of the water flow during the epi-
sode, which was kindly copied for me by a park ranger,
is shown in Figure 1. Rivers that are blocked by various
natural circumstances generally will erode a new chan-
nel very quickly. For instance, the Duna River was
blocked by an ice jam in 1901 and carved a new
channel in a short period of time (Williams, 1990).

Applications and Interpretations
from a Different Viewpoint

Another park ranger told me that landslides are quite
common in Zion National Park. The geological for-
mations in the park are reputed to be millions of years
old (the rocks in the park are dated as Jurassic and
Triassic).* Assuming only a million years or so of ero-
sional activity, why has not the landscape reached some
type of “equilibrium” so that landslides would be rare
occurrences? A young-earth creationist would suggest
that the geologic formations have only been in place
for thousands of years and have not as yet reached a
“stable situation” where the occurrence of landslides
would be highly improbable. Are the sedimentary rocks
in this beautiful park really quite young?
*An account of the development of the formations in Zion National
Park from a uniformitarian perspective can be found in Hamilton
(1984). The book is well-written and beautifully illustrated.
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Figure 1. Hydrograph showing water flow rates in the Virgin River
before and after the slump. The ordinate (y-axis) represents water
flow rates. Time is recorded on the abscissa (x-axis). At 9:00PM on
12 April 1995 (2100 hours) the water flow rate decreased sharply as
the river was blocked by the slump. At 10:40PM (2240 hours) on 12
April 1995 the flow rate increased dramatically as the river scoured a
new channel around the slump.

Williams (1993) proposed a post-Flood scenario in-
volving landslides, dam breaching, etc. as Flood waters
retreated from the land or during a subsequent period
of intense precipitation (Oard, 1990):

. . . many post-Flood dams, created by landslides
in unconsolidated strata during times of tectonic
activity, could have been breached after their
formation releasing water and abrasive sediments
that would scour the landscape, forming many
canyons. Then the matter eroded from these can-
Figure 2. The view behind the Visitor Center at Zion National Park;
to the left is West Temple and to the right are the Towers of the
Virgin. The West Temple is capped with approximately 275 feet of
the Temple Cap Formation overlain with a few feet of Carmel
limestone. One can find the greatest thickness of Navajo Sandstone
in the park here (2,000 feet) Hamilton, 1984, p. 106].

Figure 3. The great arch of Zion in Pine Creek Canyon (Zion
National Park).

yons could have formed other dams upon deposi-
tion across lower elevation rivers wit the same
results to follow (Williams, 1993, p. 89).

The formation of many canyons after the Flood could
have occurred rapidly along the course of a river.
Austin (1994) and Brown (1989) independently devel-
oped dam breaching theories as a possible origin of the
Grand Canyon of the Colorado River. Also see Williams,
Meyer and Wolfrom (1991; 1992a; 1992b); Oard (1993);
Williams, Chaffin, Goette and Meyer (1994).
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Figure 4. Checkerboard Mesa in Zion National Park; the cross-
stratification is in Navajo Sandstone. The almost horizontal set of
grooves are considered to be cross sets of windblown sand. The
almost vertical set of grooves are thought to be formed on shallow
fractures caused by expansion and contraction of the surface rock
(Hamilton, 1984, p. 104). Was this cross-bedding caused by water
rather than dune action? If the mesa formed as a dune, did it
develop during: a post-Flood drying period under the influence of
strong winds? The geologic features in the park need to be studied
from a creationist perspective.
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Heat Output from Volcanoes—
An Answer to Yake

Here is some further response to Yake’s questions. It
is when we get to the matter of the effects of the heat
released from volcanoes that I believe Yake has really
gotten HIMSELF in “hot water.”

1. He says that the number of volcanoes reported
by “many creationists” is between 1500 and 2000. I
would be mighty curious as to some citations here. I
have read much of creationist literature and have never
read ONE estimate of the number of volcanoes.

2. Yake states the number of calories released by
the volcanoes would be 3.65 x 1027. It is not clear if this
is for 1500 or 2000 volcanoes, but since the number of
volcanoes is only known to one significant figure, the
energy released can only be stated to one significant
figure. I assume that he used 2000 volcanoes to calculate
his energy figure. This means that he is claiming that
the average energy release from one volcano is 2 x 1024

calories, a figure with which I disagree.
3. The radius of the earth is 2.5 x l08 in. This gives

an earth surface area of 8 x 1017 in2. At sea level, the
atmospheric pressure of 14.7 psi means the total weight
of the atmosphere is something less than 14.7 x 8 x 1017 =
1.2 x 1019 lbs. Converting to grams, this gives an atmo-
spheric weight of 5.3 x 1021 g (actually less). Then
taking his figure of 2 x 1024 cal/volcano, are we to
deduce that if today a volcano erupts into the AIR, it
will dissipate an average of 2 x 1024/5.3 x 1021 = 375
cal/g of air? Since the specific heat of air is about 24
cal/g, this would mean that a single volcano erupting
above ground today would raise the temperature of
the entire atmosphere of earth by 375/.24 = 1526° K! I
submit that his figure for the energy output of a volcano
is too large by a factor of AT LEAST 1000.

4. This being the case, the rise in ocean tempera-
ture Yake postulates would drop to something less than
2.7 degrees—obviously a far different story.*

Phil Hoff
34 El Cerrito
Chico, CA 95973

*Editorial Comment
Phil Hoff’s letter is validated by an article on volcanoes in the 1995

edition of Van Nostrand’s Scientific Encyclopedia. According to this
article, Mt. St. Helens released 1.7 x 1018 joules of energy over a nine
hour period. Yake’s 3.65 octillion calories, if produce by 2000 vol-
canoes, is equivalent to 1.8 x 1024 calories per volcano. Since one
calorie is 4.185 joules, this equals 7.6 x 1024 joules, a factor of four
million bigger than Mt. St. Helens.
The Karroo and Other Fossil Graveyards:
A Further Reply to Mr. Yake

Yake Comment:
The Karroo Formation, in Africa, is estimated to
contain the remains of 800 billion vertebrate ani-
mals or 21 vertebrate animals per acre (average
size being that of a fox). It has been estimated that
the Karroo Formation houses about one percent of
the vertebrate fossils on earth, which would suggest
that there would have been 2,100 vertebrate animals
per acre living on the earth. However, many scien-
tists argue that the earth could not have housed
this dense an animal population. Yake (1995)
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The Karroo is like many other fossilized bone beds
(i.e., fossil graveyards) which have been reported
across the earth. These graveyards span most of the
stratigraphic column, starting with the Cambrian (e.g.,
Burgess shale, Field, Canada) and ending with the
Pleistocene mammoth bone graveyards in Siberia. No
modern uniformitarian scientist assumes that these
graveyards represent the original environmental density
but they are instead regarded as the result of mass
burial in which creatures died and were subsequently
brought in and buried either rapidly or “over time.”

I suggest that many of these creatures in the Karroo
were dead animals which were concentrated into a
limited area after death and were subsequently buried.
Thus the Karroo is much like other fossil graveyards
around the earth at places like Dinosaur National Mon-
ument, Utah and the Bone Valley Member, of central
Florida.

Most of the uniformitarian burial scenarios for such
beds invoke a fluvial or marine setting in which an
“event” such as a storm, a volcanic eruption, a land-
slide, or a rise in a local river flow rate served to
concentrate and bury the creatures found at specific
sites. Without such concentrating action, the forma-
tions would be expected to contain massive fossil bone
deposits across their entire lateral expression and there
would be no need to go to specific areas to dig for
fossil bones because they would be everywhere.

Because of the evolutionary aspect of the geologic
stratigraphic timescale, these bone beds contain crea-
tures which were assumed to have been buried at
vastly “different” times. However, young earth crea-
tionists propose that the one “event” which killed and
buried the creatures was the global Flood. I propose
that physical processes generated as a result of the
Flood could serve to have killed and buried the crea-
tures in various ways: some were buried in their original
environment (i.e., in-situ), others were buried individu-
ally but apart from the original environment, and many
were “concentrated” into floating masses, much like
the “log mat” model proposed by Austin (1979; 1991).

I also propose a “bloat-and-float” vertebrate model
by which masses of these dead creatures would have
been buried as a result of their sinking to the bottom or
eventually becoming grounded on the shallow shore.
These creatures were then buried under rapidly accu-
mulating sediments due to Flood water withdrawal
coupled with tectonic uplift. Additional sediments for
burial would have been provided by volcaniclastics.
The creatures were eventually buried below the water
scouring energy level and later they became fossilized.
This could easily explain the “assortment” of vertebrate
fossils found in many of the bone beds and their dis-
articulation such that the bones of the various animals
are found mixed together. Any paleoenvironmental
reconstruction of a fossil graveyard or bone bed would
hinge on determining whether it represented in-situ or
bloat-and-float burial. A very detailed study would be
required to determine the “original” environment.

The Karroo Formation Was A Graveyard
The Karroo System contains rocks dated by uniformi-

tarians as being from the Upper Carboniferous to
Upper Triassic (Woodford, 1965, p. 228). The Karroo
System is commonly divided into four units based on
lithologic content (Woodford, 1965, p. 349). It thickens
southward toward the southern tip of Africa. The Beau-
fort series sandstones, approximately 9000 feet thick in
the southern area of extent, contain the greatest con-
centrations of vertebrate bones (Woodford, 1965, p.
352). Vertebrate fossils found in the Beaufort series
include: Cynognatnus, Procolophon, Lystrosaurus, Cis-
tecephalus, Endothiodon and Tapinocephalus (Wood-
ford, 1965, p. 342) which were largely swamp dwelling
reptiles. The Beaufort series lies between shales mixed
with coal layers. Underneath the Beaufort are the
Dwyka series and Ecca series. Above it are volcanic
deposits known as the Stormberg series, and more
specifically the Drakensburg lavas (Woodford, 1965,
p. 342). The Drakensburg Volcanics reflect tremendous
volcanic activity with the emplacement of up to 330,000
square miles of basic igneous intrusive rocks (Dunbar
and Waage, 1969, p. 332).

Next, the Karroo Dolerites cap the volcanic sequence
and coincide with the extrusion of other dolerites found
worldwide such as the Ferrar of Antarctica, the Sao
Bento of South America, and the Rajmahal of India
(Seyfert and Sirkin, 1979, p. 115). All of the volcanic
activity associated with the dolerites resulted in the
regional uplift of the area, including the Karroo Basin
(Gregory, 1955, p. 606).

A Creationist Interpretation Of The Karroo
These vertebrate reptiles were buried in the sandy

shallows of the Karroo Basin which had been recently
created as a result of tectonic uplift to the north. Clastics
eroded from the newly exposed highlands served to
bury the mass of creatures stranded in the Karroo
Basin as the Flood waters receded toward the south.
Following burial, the groundwater created conditions
where silica was dissolved from the individual sand
grains and precipitate in the pore spaces forming the
sandstone which composes the Beaufort series today.
Subsequent volcanic eruptions uplifted the region and
added additional sediments to the Basin.

This is just one possible way in which creationists
could interpret the stratigraphic record found at the
Karroo Basin. Site-specific field work should support
further interpretations. This scenario provides an exam-
ple of how the Karroo Formation bone beds could
have formed rapidly within the framework of the glo-
bal Flood model. Woodmorappe (1986, p. 209; 1993)
also addresses questions relating to animal density in
the Karroo and his work should be consulted for addi-
tional information.

The author wishes to express thanks to Dr. George F.
Howe for suggesting comment on Mr. Yake’s letter and
for his editorial comments and to James C. Meredith
for editing he did on this letter also.
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TAKE STOCK IN THE

LABORATORY FUND.

See Page 215.
Are There 800 Billion
Vertebrate Fossils Buried in The Karoo?

(A Response to Bill Yake)
I would like to respond to Mr. Yake’s letter in the

June 1995 issue of the CRSQ. Mr. Yake asks about the
Karoo Supergroup (not Karroo* Formation) deposits
in [South] Africa. He states that it has been estimated
that the Karoo contains some 800 billion vertebrate
fossils. Morris and Whitcomb (1961, p. 160) attribute
this estimate to Robert Broom via a second reference;
Kitching (1977, p. 6) stated “Broom (1932) gave some
astronomical figure for the number of fossil vertebrates
that might be preserved in the whole of the Beaufort
series” [of the Karoo].

Unfortunately he did not say in which citation from
1932 Broom made his estimate (I have cited the one
with the most general topic). So Robert Broom in 1932
estimated that 800 billion fossil vertebrates might be
preserved in the Beaufort group of the Karoo Super-
group. How does one substantiate that kind of number?
How does one estimate how many fossils are buried in
a rock unit? In a block of one degree latitude by one
degree longitude containing the town of Graaff-Reinet
there are 75 fossil vertebrate sites; the same site block
containing the town of Kroonstad has only five sites
(Kitching, 1977). Each site represents at least one fossil,
and often more than one. How does one take this data
systematically so that a realistic estimate can be made?
While I have yet to see how Broom made his estimate,
intuition tells me that in his excitement about the Karoo
fossils, he overestimated the number of specimens that
could still be buried in the Karoo rocks. I asked the
director of the Bernard Price Institute for Paleontology
in Johannesburg how many Karoo fossils have actually
been collected; he broadly estimated around 40,000.
While this estimate may be conservative, it is certainly
not an order of magnitude wrong. Obviously, there are
still more fossils buried in the Karoo (I have seen quite
a few in situ, and many fossils are left behind for
school field trips**). The question is how does one
estimate how many fossils are still buried?

One must also keep in mind how fossils are formed
and preserved. In order for the Karoo vertebrates to
be preserved as fossils, they must have been buried
almost immediately after death. Otherwise, if they just
lay around on the ground or float in the water, scaven-
gers, bacteria, and natural oxidation processes decom-
pose the remains until nothing is left of the animal. In
order to bury and preserve the large amount of verte-
brate animals which have been found in the Karoo,
evolutionists must continually invoke local floods. On
the other hand, the Genesis Flood provides a large-
scale mechanism in which all these vertebrate animals
could be rapidly buried and thus preserved.

Ken Ham asks the question in his talks ‘Are fossils
found where the animal lived, where it died, or where
it was buried?’ Only the last statement can be stated
empirically. Since evolutionists do not believe in a
world-wide flood, they assume the first two statements
to be true also. However, fossil graveyards tend to be
areas where a large number of animals are catastroph-
ically funnelled into an area from other areas and
rapidly buried. The Genesis Flood offers a large-scale
mechanism in which to do this for the Karoo Basin.
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*The proper spelling is ‘Karoo,’ not ‘Karroo,’ as defined by SACS in
1980 (p. 536). Where older publications use ‘Karroo’ in the title,
the older spelling is retained (the original spelling was ‘Karoo’).

**Some specimens, such as Lystrosaurus, have been “overcollected“;
the National Museum in Bloemfontein alone reportedly has 4000
Lystrosaurus specimens. A paleontologist I know has left several
Lystrosaurus fossils in situ on a Karoo farm for school field trips,
so the kids can “discover” them. I heard a humorous anecdote
recently about James Kitching, the famous Karoo fossil hunter,
who although retired, still comes to work every day and does
field work. He was in the field with a younger paleontologist
early this year; while they were walking, the younger paleontolo-
gist noticed that Kitching had stepped over a Lystrosaurus fossil
protruding out of the ground. Thinking that the old man was
starting to lose his touch, the younger paleontologist said “Hey,
you just stepped over a Lystrosaurus!” Kitching replied “I don’t
bend over for Lystrosaurus any more” without missing a step.
Even in his seventies, he still leaves the “youngsters” in the dust of
his wake!
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Abstract
A trace fossil exposure located at Dougherty Gap, Walker County, Georgia, provides an excellent opportunity

to evaluate existing physical information, and compare a uniformitarian interpretation and a young-earth Flood
interpretation for that site. This examination reveals that a turbidity current depositional environment better
explains the stratigraphic record found at this site than does the proposed uniformitarian prograding delta model.
Additionally, a turbidity current depositional environment fits within both the expected depositional environment
and the timeframes of the young earth Flood model.
Introduction
Any attempt to reconstruct paleoenvironmental set-

tings will reflect the model (i.e., uniformitarian or
young-earth Flood) on which it is based. Because sig-
nificant dissimilarities exist between these two models,
most of the paradigms used to construct and interpret
them will be different (e.g., concept of time, deposi-
tional rates, water depth, energy levels, etc.). So while
creation scientists have access to much uniformitarian
geological information, we must sift through it to deter-
mine its relevancy to our own model (i.e., “science”
versus “interpretation”). In many cases this may leave
us with only the physical information for the site under
investigation. Such is the case for this paper. A glossary
is included at the end of this article to aid the reader in
understanding some of the geologic terminology.

This article addresses what we view as evidence for
turbidity current emplacement of alternating sandstones
and shales found at an outcrop located at Dougherty
Gap in Walker County in northwest Georgia (Figure
1). Additionally, the authors believe that the strati-
graphic record presented at this outcrop supports the
deposition and bioturbation of these sediments within
a much shorter timeframe than is currently recognized
by Uniformitarians. This paper will only attempt to
present evidence in support of a turbidity current
depositional environment specifically for this exposure.
Readers who wish to review the uniformitarian pro-
grading delta model for this outcrop are referred to
Sheehan (1988).

The turbidity current depositional environment sug-
gested by the writers for this site is presently not recog-
nized by uniformitarian geologists because their current
model requires a coastal swamp paleoenvironment to
explain the occurrence of coal layers found in adjacent
overlying strata. However, as young-earth catastrophists
we are required to interpret and defend the sedimen-
tary and stratigraphic record within the framework of
the young-earth Flood model. This interpretation is
best explained by using changing energy levels, evi-
denced through physical and biogenic features found
in sediments, which were deposited over what we
interpret as short periods of time (i.e., the Lower to
Middle Flood Event Timeframe—see Froede 1995a).
*Carl R. Froede Jr., B.S., P.G., 2895 Emerson Lake Drive, Snellville,
Georgia 30278-6644; Jack H. Cowart, M.S., P.G., 3509 Bent Hollow
Lane, Duluth, Georgia 30136.
Figure 1. State of Georgia with U.S. Geological Survey (1983) topo-
graphic map showing elevation and features of the Dougherty Gap
location. The site is located on the west side of West Cove Road,
north of Georgia State Highway 157.
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Appalachian Depositional Environments
While turbidity current generated strata are recog-

nized within the Appalachian stratigraphic section, these
deposits are believed by Uniformitarians to only occur
in the lower sections of the Paleozoic (McIver, 1970,
pp. 69-81). This is due to the paleoenvironmental re-
strictions of Walther’s law of facies succession and the
restrictions imposed by the Carboniferous System on
the interpretation of the southern Appalachians strati-
graphic sequence.

Current uniformitarian interpretation for most, if
not all, of the Appalachian upper Paleozoic stratigraphic
sequence is based on a prograding delta model origin-
ally proposed by Joseph Barrel in 1908 (McBride
1973). The prograding delta model was proposed due
to the presence of coal deposits interbedded in what
Uniformitarians postulated as cyclical marine assem-
blages. This model proposes the autochthonous (i.e., in
situ) formation of coal from peat swamps. These
swamps are postulated as having been located along
epeiric seaways, which with changing sea-levels due to
glacial activity, resulted in the cyclical drowning of the
swamps and the concomitant deposition of clays, silts,
and sands (see Froede 1995b, 1995c). This limited
framework for the Carboniferous paleoenvironment
resulted in the recognition of many anomalous sites
which required explanation not always directly sup-
ported with the physical data. We suggest that the
current depositional model paradigm for the Carbo-
niferous System should be reexamined to determine if
it still “fits” with new data generated as a consequence
of sequence, event, and/or dynamic stratigraphy. This
examination could result in the formulation of new
models which could lead to the eventual change in the
depositional model paradigm for the Carboniferous
System. However, we acknowledge that this is a com-
plicated task, in terms of removing an old paradigm
even with direct evidence to the contrary, and will
probably take years to perform (see Lightman and
Gingerich, 1991; Kuhn, 1970).

The uniformitarian acceptance of the Appalachian
prograding delta model is based on a general concept
in geology called Walther’s law of facies succession,
which states that a vertical sequence of facies will be
the product of a series of depositional environments
which lay laterally adjacent to each other (Allaby and
Allaby, 1009, p. 398; Boggs, 1987, pp. 532-533). Walther’s
law forces a shallow marine to coastal deltaic plain
environment for much of the Appalachian upper Paleo-
zoic geologic vertical section. This is due to the facies
succession required when coal deposits are present,
because coal is viewed by Uniformitarians as occurring
in a coastal setting, while the surrounding clays, shales,
and sands are viewed as occurring in a nearshore marine
setting. Work performed by Austin (1979, 1991) on
coal formation; and Julien, Lan, and Berthault (1993)
using sand tank experimentation, now seriously ques-
tion the validity of Walther’s law. Additionally, we
suggest that their work seriously challenges the current
uniformitarian environmental interpretation for the
Appalachian vertical stratigraphic column.

Today any attempt to identify the original deposi-
tional environmental setting for the Appalachian upper
Paleozoic sequence is confined to locating where, within
the prograding delta model, the sediments were de-
LITHOLOGIES

quartz arenite coal

non-marineshale and siltstone
limestone

siltstone marine 
limestone 

Figure 2a.  Prograding delta model used to explain the Southern
Appalachian stratigraphic section—Figure 39 (Sheehan, 1988, p.
144).  This model is proposed based on the uniformitarian model for
coal formation.

posited (e.g., channels, levees, overflow areas, etc.)
[Walls, 1975; Humphreys and Friedman, 1975; Horo-
witz, 1966; Friedman and Johnson, 1966; Bergenback,
Wilson, and Rich, 1980; Woodrow and Sevon, 1985;
Greb and Chesnut, 1994]. Trace fossils are viewed as
providing supporting evidence to the prograding delta
model (Gibson and Gastaldo, 1989; Miller and Knox,
1985; Knox and Miller, 1985; Rindsberg, 1991). How-
ever, serious questions remain regarding the original
location of the prograding delta and its source area
(Allen and Friend, 1968; McBride, 1973, p. 113; Miller
and Knox, 1985, pp. 77-79; Mack, 1982).

Past Investigations at the Dougherty Gap Exposure
The most intensive study performed at this locale

was a Masters thesis investigation conducted by M. A.
Sheehan (1988). His investigation focused primarily on
the trace fossils preserved in the sediments and what
they imply about the original depositional environment.
[Background information about trace fossils, i.e., ich-
nology, within the framework of the young-earth Flood
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Figure 2b. The proposed location and conditions under which
Sheehan (1988) views this specific outcrop-Figure 40 (Sheehan,
1988, p. 148). Sheehan proposed the crevasse splay as providing the
original environment for that seen today in outcrop.

model, can be found in Cowart and Froede, 1994].
Sheehan (1988, p. 143) viewed the depositional setting
as having been originally a deltaic environment (Figures
2a, and 2b). He envisioned that crevasse splays formed
as river channels breached their levees and spilled over
into the interdistributary bays, depositing their sedi-
mentary load of sands, silts, and clays (Sheehan, 1988,
pp. 152-153) [Figure 2c]. The original source of sedi-
ments and the location of the prograding delta were
not addressed in Sheehan’s investigation.

Interdistributary Bay Depositional Environment
In order to determine if Sheehan’s postulated inter-

distributary bay depositional environment with multiple
crevasse splay “events” is correct, we must briefly
examine this type of depositional environment.

Coleman and Gagliano (1965, p. 146) describe the
modern interdistributary bay environment of the Mis-
sissippi River as:

. . . areas of open water within the active delta
which may be completely surrounded by marsh
or distributary levees, but which more often are
partially open to the sea or connected to it by tidal
channels. Bays with some coarse detritus contain a
very distinctive group of minor structures. The
most abundant single structure is the lenticular
lamination, a product of reworking and concentra-
tion of the coarse fraction by waves. The horizontal
extent of each lens varies, but is generally less than
3 cm (1.18 inches). The lateral continuity of the
parallel laminations was not ascertained, but it is
believed that they are persistent and probably
originated during times of high flooding of the
Mississippi. Current ripple marks and scour and
fill structures are present in some cores and indicate
that currents were occasionally active during depo-
Figure 2c. This is a more detailed figure of the proposed deposi-
tional environment-Sheehan’s Figure 41 (Sheehan, 1988, p. 153).
This environment is required using the uniformitarian model due to
the near-by coal deposits found in overlying rocks. This is the deposi-
tional environment suggested as being reflected by trace fossils
and sediments.

sition. These structures are formed by tidal currents
and overflow during floods. Burrows and shell
remains attest to the profusion of brackish and
marine molluscan fauna. Bays generally enlarge
by wave action at the expense of adjacent marsh
areas, hence reworked plant remains are often in-
corporated in bay sediments. [Parentheses ours]

It has been shown that the interdistributary bay deposi-
tional environment has physical evidence which reflects
its specific type of environmental setting (Archer and
Maples, 1984; Coleman and Prior, 1980; Elliot, 1974;
Coleman, Gagliano, and Webb, 1964; Prothero, 1990).
Some of the physical evidence includes nodular siderite
in the shale layers, which reflect the brackish water or
fluctuating salinity in sediments of moderately low pH
and oxygen content, and a coarsening-upward thicken-
ing upward sandstone sequence (Archer and Maples,
1984, pp. 458-459: Coleman and Prior, 1980, p. 58).

According to Coleman and Prior (1980, p. 53), the
crevasse splay sequence of sediments can form, ad-
jacent to the river channel, in 100 to 150 years. Regard-
ing the crevasse-splay facies, Osborne, Leverett, and
Thomas (1991, p. 60) state:

Crevasse-splay facies are characterized by a coars-
ening upward sequence of very fine- to medium-
grained sandstone, siltstone, and mudstone. The
top of the sequence locally shows root penetrations
and contains abundant fossil plant debris, suggest-
ing marsh development on the splay.

Some features found at the Dougherty Gap exposure
have similarities to those of the modern interdistribu-
tary bay environment and crevasse splay facies (e.g.,
current ripples, scour and fill structures, and burrows).
However, many more differences exist (e.g., lack of
lenticular lamination, graded bedding, brackish and
marine molluscan fauna, root traces, or the reworked
plant remains preserved as siderite, pyrite, carbon
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Figure 3. Photograph showing trace makers sole markings cast in
sandstone (i.e., convex hypichnia) which we suggest reflect a pre-
event trace fossil association (see text). Top layers of the semi-
lithified clays were eroded away as the turbidity current passed
across it. Sands subsequently filled the traces, resulting in sole casts
along the bottom of each sandstone layer.

films, or coal lenses). Now we must ask the question.
how much evidence is necessary to support a specific
depositional setting and could another depositional set-
ting better explain the physical evidences present at
this site?

The Dougherty Gap outcrop will be examined to
determine what depositional environment best corre-
lates with the physical evidence of the outcrop, and
compare our suggested depositional environment with
what is currently proposed.

Trace Fossil Interpretation At Dougherty Gap
Sheehan (1988) suggests that following a crevasse

splay event, trace makers would bioturbate those newly
deposited sandy sediments in search of organic matter.
Primary trace maker activity, which is believed to ac-
count for the traces found at this site, is believed to be
the result of the search for food (fodinichnia) [Sheehan,
1988, p. 166]. However, the traces used by Sheehan
(1988, pp. 38-142) to support the deltaic environmental
setting are ambiguous in that they do not reflect any
specific environment; rather, they only reflect a specific
behavior (i.e., feeding). Goldring (1993, p. 403) has
accurately stated that deltaic, estuarine, and lagoonal
paleoenvironments have not been defined into any
particular ichnofacies scheme.

Trace fossils at the Dougherty Gap site consist of
sandstone casts primarily of convex hypichnia with
less common convex epichnia (Sheehan, 1988, p. 31;
see Cowart and Froede 1994, for a discussion of these
terms) [Figures 3, 4, and 5]. These same trace fossils
are also recognized in turbidity current depositional
environments (see Seilacher, 1962, 1978, 1984; Kern,
1980; Wetzel and Aigner, 1986; Bromley, 1990; Einsele,
1991, pp. 322-326; 1992, pp. 214-231).

The trace fossils exposed at the Dougherty Gap site
occur in several ichnofacies which range from shallow
to deep water depositional environments. However,
the authors suggest that based on the ichnogenera found
at the site, the sediments of the Pennington Formation
could have been deposited on the distal sections of a
deep sea fan (i.e., outer fan to basin plain) or on the
Figure 4. Photogragh showing a difference in trace maker size
between the layers of sandstone. Note the base of an upper sandstone
layer contains traces produced from a larger trace maker (perhaps
due to greater oxygenation or shallower water depth). Sandstone
units above this layer return to the smaller trace makers found
beneath this layer.

Figure 5. Closeup of the larger trace maker sole casts.

outermost edges of the then existing continental shelf
(see Lemon, 1990, p. 379; Normark, 1978, pp. 927-928;
Walker, 1978, pp. 946-947; Reading, 1978, p. 403;
Prothero, 1990, p. 114) [Figure 6]. This paleoenviron-
ment would support the tracemaker behavior repre-
sented in these sediments.

Sedimentology
Our investigations of the individual sandstone layers

have not revealed any differences in their texture or
grain size. All the sandstone layers appear to be min-
eralogically and texturally alike. The sandstone thick-
ness varies from unit to unit. However, no lenticular
shapes or changes in thickness in the individual sand-
stone layers were observed. We noted approximately
40 to 45 sandstone layers, varying from less than 0.5
inches to approximately nine feet in thickness, exposed
across the 300-foot long outcrop (Figure 7). Sheehan
(1988, p. 21) describes the multiple sandstone layers as:

. . . gray-brown, well sorted, very-fine-grained
quartz arenites. They exhibit few internal sedi-
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Turbidite Sequence
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Figure 6. a) Sandy turbidity current as it rapidly passes over a semi-
lithified bioturbated clay layer. It serves to remove the upper clay
layer and then fill the burrows, trackways, and tool marks with sand.
Note Sheehan (1988, p. 26) recognized the occurrence of toolmarks
as sole casts. This results in sole cast of the previous pre-event trace
fossil association. b) A two-part drawing showing the direction of
original sand turbidity current along with the eroded upper clay
surface and the resulting sole cast in the bottom of the sand. This is
the pre-event trace fossil association. c) This is Sheehan’s suggested
bioturbation model to account for the bioturbation of the sand as
sole casts. This is based on the occurrence of traces in the sandstone
expressed as sole casts (1988, p. 24, Figure 7—displayed upside
down). However, no vertical lined burrows were noted in any of the
40 plus sandstone layers examined at the outcrop. Additionally, most
if not all of the ripple marks on the upper surfaces of each sandstone
layer would have been removed if this were the actual depositional
environment, due to bioturbation. d) This is the classic upward
thickening depositional sequence exhibited by turbidity currents
(Walker, 1978, pp. 946-948). Figures 6a, 6b, and 6c redrawn and
modified from Einsele, 1992, p. 216, Figures 5.15b-f. Figure 6d is
redrawn from Lemon, 1990, p. 379.
mentary structures; the most common intrastratal
structures are small, variably distinct shale lamina
and discontinuous, planar erosion surfaces that
are concordant to bedding.

Our examination of the sandstone units revealed no
evidence of cross-bedding, internal bedding planes, or
any physical sedimentary features. In contrast, Sheehan
(1988, pp. 21-28) noted indistinct bedding features and
some indication of bedding.
Figure 7. Photograph of the outcrop as it is exposed along West
Cove Road. Note the massive nine-foot thick sandstone layer which
caps the site and provides the last occurrence of sandstone sole casts
of trace fossils. We counted over 40 layers of sandstone which
extended across the 300 feet of the outcrop. Each sandstone layer
exhibits some degree of sole casts (bottom) and ripple marks (top).
Scale is six inch units. Note the “thickening upward” nature of the
sandstone units. This is indicative of a nearing sand source in a
turbidity current setting (see Walker, 1992, pp. 245-247).

It is interesting to note that no obvious evidence of
bioturbation is present in these sand layers as they are
exposed across the 300 feet of outcrop. If Sheehan’s
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Figure 8. Photograph of the outcrop showing the thin sandstone
layers. If bioturbation of the sandstone did occur as Sheehan (1988)
has suggested, then the sandstones should have been obliterated by
bioturbation, especially the thin layers. However, if the sands were
deposited in turbidity currents with the clays serving as the trace
maker substrate, then the sandstones would serve as sole casts and
would reflect the bioturbated nature of the clays. With eventual
sedimentary loading and tectonic input, the clays would be com-
pressed into the shale layers seen today, and all that would remain as
evidence for trace maker activity would be preserved as sole casts
along the bottoms of the sandstone layers. The sandstone trace
maker cast is what is found along the bottom of even the thinnest
sandstone layers.

model is correct and these sands were deposited as a
result of a crevasse splay, then sufficient time (i.e., tens
to hundreds to thousands of years) should have existed
between “events” (i.e., breaks in the river channel
levees) to permit bioturbation of the sand units by
existing flora or fauna, especially the thin units (mea-
sured at less than one inch in thickness). Additionally,
the time between crevasse splay events should have
resulted in the obliteration of the distinct sand/clay
bedding contacts (Kuenen, 1967, pp. 230-231). How-
ever, even the thinnest sandstone units fail to show any
obvious signs of bioturbation, blurring of bedding con-
tacts, or internal bedding features. Rather they appear
as homogenized small-grained sandstones (Figure 8).

Kuenen (1967) documented the differences in sand
textures between interdistributary bay deposits and
turbidite deposits. Using his work as a reference the
sandstone units found at Dougherty Gap best cor-
Figure 9. A photograph showing the “asymmetric, linguoid ripples”
described by Sheehan (1988). If bioturbation of the sandstone did
occur as is proposed then most if not all of these ripples should have
been obliterated following the deposition of the sands. The inter-
vening timeframe between “events” should have provided the trace
makers the opportunity to completely bioturbate not only the sands
but the underlying clays, too. These ripple marks are found on the
tops of every sandstone layer exposed at this site, including the
thinnest sandstone layers. These bi-directional current ripples are
associated with turbidite deposits which have been modified by
contour currents. Sheehan fails to supply the evidence necessary to
support his “bioturbation of each sand layer.” The fact that current
ripples and sole casts are found in each sandstone layer for the 300
feet of outcrop exposed reinforces the turbidity current depositional
environment.

relate to turbidite emplacement based on both lithol-
ogy and bioturbation (Kuenen, 1967, pp. 230-231).
Coleman and Prior (1980, pp. 52 and 59; 1981, p. 151)
present photographs of cores taken from a modern
interdistributary bay which in no way resemble the
stratigraphy or sedimentation found exposed at the
Dougherty Gap site.

Additional evidence for turbidity current deposition
versus a river crevasse splay is found in the “thickening-
upward succession” of sandstone layers at the outcrop.
This type of stratigraphic sequence (i.e., sandstone
layers which thicken moving up in section) is a com-
mon characteristic of a turbrdite deposit (i.e., Bouma
cycle), and is believed to reflect the progradation of
submarine fan lobes (Walker, 1992, pp. 245-247; Walker
and Mutti, 1973) [Figures 6d, 7, and 8]. The senior
author noted the same physical features (i.e., alternat-
ing sandstone and shale layers with tool marks, trace
fossils preserved as sole casts, and a progressive
thickening of sandstone layers moving up the sequence)
in the lower Red Mountain Formation at the Ringgold
Gap, a formation recognized by Uniformitarians as a
turbidite deposit (see Rindsberg and Chowns, 1986,
p. 161). Enos (1969) also presents an interesting study
of flysch (i.e., turbidity current) deposits, in the
Northeastern United States, which directly correspond
to what is observed at Dougherty Gap. We find it
interesting that both Ringgold and Dougherty Gap
contain a significant number of similar features, but
are interpreted by uniformitarians in two different
depositional settings, all based on the nearby presence
of coal layers at one of those locales. Such are the
requirements of Walther’s law.

The same types of homogenized sandstone deposits
found at Dougherty Gap have been reported in sand-
stone layers recognized as resulting from turbidite de-
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posits (see Shepard, 1951; Kuenen, 1967; Einsele, 1992;
Seilacher, 1962 Kuenen and Menard (1952) have sug-
gested that sand-rich turbidity deposits can form non-
graded units as a result of either excellent sorting during
deposition or as a result of a submarine slide without
turbidity flow. Enos (1969, p. 697-701) observed nu-
merous sand layers in flysch deposits which failed to
provide any indication of graded bedding. Shepard
(1951, p. 58) documented sharp upper and lower con-
tacts between turbidite sand layers and the overlying
and underlying clay layers. Additionally, Shepard (1951,
p. 58) found that turbidite deposited sands were well
sorted units. He stated:

Good sorting is particularly significant because
the sands are found in an environment where,
unless deposition is very fast, one would expect
silt and clay to be contributed as the result of
flood waters sweeping out over the sea as suspen-
sion clouds of low salinity or as the product of
offshore wind transport . . . [emphasis ours]

The thickness of the individual sandstone layers in
turbidity current deposits is estimated to be a function
of the location of the deposit within the deep-sea fan
or along the continental shelf edge (i.e., proximal versus
distal; see Walker, 1967). The closer the deposit was to
the source, the thicker the sandstone unit and the coarser
the grain size. However, while the sandstone units at
Dougherty Gap increase in thickness (moving up sec-
tion) they do not exhibit any increase in grain size from
bottom to top or across the 300 feet of exposure.

The intervening shale layers show no indication of
any original bedding layers (Figures 7 and 8). Rather,
due to their compression they now have parting sur-
faces which do not correlate to any lithologic variation.
Sheehan (1988, p. 25) describes the shale layers between
the sandstone units as:

Dark-gray carbonaceous clayshales having fissile
to platy parting . . . intercalated with sandstones
as even, laterally continuous strata.

Contacts between the sandstone and shale layers are
sharp and show no evidence of gradation. This suggests
an “event” type or emplacement for each sand layer.
Sheehan (1988, p. 26) comments:

These surfaces demarcate distinct breaks between
adjacent lithologies, even where the soles are in-
tensely burrowed.

In an attempt to explain why the boundaries are so
sharp Sheehan (1988, p. 26) states:

In recognition of their abrupt character, the gently
undulose to flat soles of the sandstones are inter-
preted to have been deposited upon erosional sur-
faces. This interpretation is further evidenced by
scour-and-fill structures and long, straight tool-
marks which infrequently punctuate these other-
wise completely burrowed horizons.

The reader will note that the tops of the shale units
are interpreted by Sheehan (1988) [and we agree] as
being both bioturbated and having an erosional surface.
How this surface developed is an important difference
in the depositional interpretation as we further discuss
the physical features of this site.
Stratigraphy
Stratigraphically the alternating sandstone and shale

units are placed within the upper portion of the Pen-
nington Formation which is dated to the uniformitarian
Mississippian Period (Sheehan, 1988, pp. 9-10). Fossil
evidence to support the age of the Pennington Forma-
tion is sparse (Sheehan, 1988, p. 12). Approximately 45
feet above the section under investigation lies the
Mississippian-Pennsylvanian boundary, which is identi-
fied as the contact between the Pennington Formation
and the Raccoon Mountain Formation (Crawford,
1989). According to Sheehan (1988, p. 13):

. . . the Pennington-Raccoon Mountain contact is
much more difficult to establish and has long been
the subject of much disagreement among geologists.

As previously stated, it is generally believed by uni-
formitarian geologists that the Mississippian to Pennsyl-
vanian Period transition represents an environmental
change from a nearshore marine to a terrestrial swamp
setting. Again, according to Sheehan (1988, p. 15):

As a result of this shift in depositional regimes, the
Pennington and Raccoon Mountain formations
share a predominantly conformable and entirely
gradational contact that exhibits various lithofacies.

With the previous statements by Sheehan in mind,
we are now supposed to accept that the strata above
our study site exhibits a seemingly continuous change,
and that change is purported, by uniformitarians, to
reflect the progradation of deltaic deposits over shallow
water marine deposits (again based on Walther’s law
as a result of the coal deposits).

While we do not disagree with the lithologic or
ichnologic descriptions provided by Sheehan, the pa-
leoenvironmental setting and its requiring millions of
years to create the stratigraphic column is clearly not
acceptable within the young-earth Flood model.

The appearance of a prograding delta paleoenviron-
ment can be explained from a young-earth catastrophic
viewpoint if the timeframe for its formation were
shortened. For example, the original sediment source
area was probably the rapidly rising Appalachian
Mountains to the immediate east. This major mountain
building event is suggested by the authors as having
occurred during the Flood event (possibly Lower Flood
Event Timeframe). The appearance of a prograding
delta paleoenvironment is easily explained as the rem-
nants of ecological communities that were buried along
with masses of vegetation which were washed off of
the original Antediluvian (i.e., Pangaean) superconti-
nent. These deposits were buried immediately adjacent
to the uplifted Appalachians in what was then a con-
tinental shelf setting due to the onset of the Flood.
Hence the sediments, fossils and coal deposits do not
reflect any “age” rather, they reflect rapid burial asso-
ciated with the Flood.

Systematic Ichnology
Sheehan’s (1988) work provides the systematic ich-

nology of the Dougherty Gap exposure and will not be
duplicated here. However, we do wish to note that the
trace makers identified by Sheehan do not in any way
solely suggest a deltaic setting. Rather, Sheehan’s (1988,
p. 160) environmental setting (i.e., Cruziana ichnofa-
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cies) is based on his own interpretation of the original
environment. Most if not all of the same trace makers
identified by Sheehan at the Dougherty Gap exposure
are also identified as occurring at other depths in the
marine environment, including those of deep water
(i.e., Cruziana, Zoophycos, and Nereites ichnofacies).

For example, Jordan (1985) identifies several traces
in black shales in east-central Kentucky which are the
same as those found at Dougherty Gap. One of his
photographic plates shows a Planolites trace (his Figure
5a) which is identical to traces found at Dougherty
Gap, with the only difference being the casting material
(Jordan, 1985, pp. 284-285). Jordan (1985, p. 285) sug-
gests the original environmental setting for his Plano-
lites trace as being from the middle to outer shelf
(Cruziana and Zoophycos ichnofacies).

This raises the issue of the usefulness of trace fossils
as paleo-depth indicators. Originally it was thought
that they could provide this type of information
(Seilacher, 1964, 1967). However, subsequent studies
have found this to be untrue (see Frey, 1971, pp. 110-
112, and 1975, p. 18; Bromley, 1990, p. 216; Ekdale,
1988; Goldring, 1993; Frey, Pemberton, and Saunders,
1990; Wetzel, 1991, p. 61; Bottjer and Droser, 1992;
Bishop and Brannen, 1993, p. 23). So we must consider
with caution any attempt to determine paleo-depth
from trace fossils without supporting evidence.

Sheehan (1988, pp. 38-142) identified 11 different
ichnogenera and various ichnospecies. The large variety
seen at this exposure, along with the lack of any lamina-
tion within the shale or sandstone, indicates a high
level of biogenic activity within the clay layers, perhaps
in a short period of time.

Bioturbation in the sandstone layers permits the in-
vestigator to determine whether the original traces
were created before or after the sandstone was de-
posited. Sheehan’s (1988, p. 24), Figure 7 (displayed
upside down) presents what he interprets as evidence
of trace maker activity in one sandstone unit measuring
2.5 inches (1 cm) thick. His figure is a freshly cut
cross-section of sandstone which exhibits burrows as
sole casts (i.e., hypichnia). This is the only way which
trace fossils were ever observed at the outcrop by
either Sheehan (1988, p. 6) or the authors. We never
observed, nor did Sheehan document, the occurrence
of lined burrows within any of the sandstone units.

Trace Makers in the Turbidity Current Environment
As previously mentioned, Sheehan (1988, p. 31) de-

scribes the preservational sandstone casts of trace
makers found at the Dougherty Gap site as being pri-
marily of convex hypichnia with less common convex
epichnia. This type of preservation has also been recog-
nized as occurring in the distal portions of deep-sea
fans as a result of turbidity currents (see Einsele, 1992,
pp. 216-218; Seilacher, 1962).

In a turbidity current environmental setting, any
traces found within the sand layers would be identified
as being a post-event trace fossil assemblage (Figure
6c) which developed on and in the sandy substrate
following its deposition (Einsele, 1992, pp. 216-218;
Seilacher, 1962, pp. 229-232).

We suggest that many of the sandstone layers exhibit
sole casts which are best explained as pre-event trace
fossil associations (Figure 6b). According to Einsele
(1992, pp. 216-218) and Seilacher (1962, p. 232) these
traces are physically modified when turbidity currents
eroded the too of the bioturbated clay layer and sub-
sequently filled the remainder of the burrows with
sand. This created “lebensspuren on the sole of the
sand bed.” This preservational method (i.e., sole cast-
ing) is recognized as a common method of trace fossil
preservation in a turbidity current depositional envi-
ronment Bromley, 1975, pp. 403-404; Roniewicz and
Pienkowski, 1977, p. 279; Potter and Pettijohn, 1977,
pp. 156-157; Einsele and Seilacher, 1991, p. 379). This
same type of turbidity current sole casting is recognized
in the Mount Messenger Formation deposits of New
Zealand (Jordan, Schultz, and Cherng, 1994, p. 159;
King, Browne, and Slatt, 1994, p. 180). The size of the
pre-event trace fossil makers is believed to reflect the
dissolved oxygen levels found within the substrate
(Leszczynski, 1991). Hakes (1985, p. 28) suggests that
trace maker size could also vary with depth, due to
“environmental stresses.”

While Sheehan (1988, p. 26) recognizes the evidence
of scour-and-fill structures along with the erosional
surface of the original clay, he suggests that the sand,
and not the clay, was the bioturbated substrate (1988,
p. 173):

. . . this sequence (alternating shales and sand-
stones) exhibits a complete restriction of ichno-
fossils to arenaceous (sand) beds and lenses. Be-
cause these structures represent autochthonous
records of animal activity, it can be surmised that
biotic conditions were associated with sand depo-
sition. In contrast, both the dark-gray shales within
and immediately below the study interval appear
to have been deposited under abiotic conditions.
The conspicuous absence of both trace and body
fossils from these shales, therefore, suggests that
metazoans were incapable of accommodating the
environmental conditions associated with clay
deposition. [parentheses ours]

As previously mentioned, support for his position is
based on a polished section of sandstone which exhibits
trace-bearing sole casts (Sheehan, 1988, p. 24, Figure
7—displayed upside down). While it is acknowledged
that some of these traces could have formed following
the deposition of the sand layer, we suggest that these
traces would only represent an attempt made by a
post-event trace fossil assemblage to recolonize a freshly
deposited sand layer. It does not prove that the sand
was the dominant substrate and that the clay layers
were anoxic as has been suggested by Sheehan (1988,
p. 151). We view the sandstone sole casts as trace fossil
structures which resulted due to scour-and-fill turbidite
deposition associated with pre-event trace fossil asso-
ciations (Figures 3, 4, 5, and 6b). These sole casts were
originally tracks and burrows made in the clay substrate
(not sand as Sheehan has reported) which were partially
eroded and filled with sand, thus forming sandstone
sole casts.

In support of the turbidity current model, the writers
found evidence of sole casts along the bottom of the
thinnest layers of sandstone (Figure 8). These layers
were barely thick enough to surround the diameter of
the trace makers and this does not lend support to the
position that the sands served as the substrate of choice,
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as Sheehan (1988, p. 173) has suggested. These thin
sole casts are better explained as being a pre-event
trace fossil association. Additionally, current ripple
marks exist along the tops of these thin sandstone
layers. These marks should have been destroyed due
to bioturbation if Sheehan’s (1988, p. 173) sand layers
were the substrate of choice. According to Peres (1993),
these same bi-directional ripple marks are recognized
in thin, very fine, well sorted sandstones of turbidites
from the Campos Basin, in Brazil. He suggests that
these bi-directional ripple marks are turbidite deposits
reworked by contour currents (Peres, 1993, p. 82; see
also Carminatti and Scarton, 1991, p. 244; Shanmugam,
Spalding, and Rofheart, 1993; Stanley, 1993).

Support for our interpretation can also be found in
the lack of any escape structures in the sand layers.
Howard (1975, p. 135) states:

If bed thickness is less than 30 cm (11.8 inches) or
so, the sequence of rapid sedimentation may be
less obvious because of organisms that reestablish
themselves in the bed following deposition, or
move upward from below; given sufficient time,
these completely destroy the original physical
structures . . . [emphasis and parentheses ours]

If these sand layers represent crevasse splay deposits
then why are there no escape structures present? Most
of the lower sandstone and clay layers do not exceed
the 11.8 inches suggested as representing the maximum
escape structure distance. The authors found no evi-
dence of escape structures at this outcrop and Sheehan
(1988) does not discuss their occurrence at this site.
The lack of escape structures is expected if the sand
sole casts represent a pre-event trace fossil association
in either a turbidity current or crevasse splay setting.

The creation of the sole casts is suggested by the
authors as representing sandy turbidites which were
deposited in pulses on distal portions of what might
have been a deep-sea fan, or on the outer sections of a
continental shelf (Figure 6a). Peres (1993) has proposed
a shelf-fed turbidite system model which appears to
satisfy many of the depositional features observed at
this outcrop. As these sand-bearing turbidites moved
across the soft clays they destroyed the uppermost
bioturbated clay layers, filling the remaining traces
with sand. The weight of the sands in combination
with subsequent additional elastic overburden further
served to compact the clay into a shale. This compac-
tion resulted in the destruction of the traces within the
original clay layer which were not filled with sand.
This mechanism is suggested by the type of preserva-
tion found at Dougherty Gap and is consistent with
that proposed by Einsele (1991 and 1992) and Seilacher
(1962) for turbidite sand deposition. Again this is coun-
ter to that suggested by Sheehan (1988 pp. 172-174).

Another problem we observe with Sheehan’s inter-
pretation is presented in the uppermost sandstone layers
found at this exposure. These sandstone layers also
exhibit sole casts and are capped by what Sheehan
(1988, pp. 26-27, Figure 8) identifies as “asymmetric
linguoid ripples” If bioturbation of the sand were
occurring with the intensity suggested by the under-
lying sole casts, then there should be much more evi-
dence both within and along the tops of the sandstone
units (e.g., lined tubes in the sandstone, bioturbated
sand and clay zones along the contacts, elimination of
the bi-directional current rippled sandstone tops, etc.).
Instead what we find are current ripples on top of the
sandstone layers and intense bioturbation as sole casts.
Additionally, the topmost sandstone unit (measured at
approximately nine feet in thickness) has sole casts at
its base and no obvious evidences of bedding or bio-
turbation. To create these sole casts along the base of
this nine foot thick sandstone unit would require that
trace makers burrowed through (up to) nine feet of
sand until reaching its base. However, we have not
observed any evidence of bioturbation or bedding
features in the entire nine feet of sand, and would
suggest its emplacement via a turbidity current with
the sole casts of trace makers reflecting a pre-event
trace fossil association.

Shallow Water Versus Deep Water
This point is one of “interpretation.” The physical

evidence presented at this outcrop tends to better “fit”
turbidity current deposition in a distal (deep water?)
setting. Uniformitarians are limited in their paleoenvi-
ronmental analysis because their model is restricted by
the occurrence of coal deposits. If this is a crevasse
splay depositional environment then the sediments and
trace makers should reflect that fact. According to
Hasiotis and Bown (1992, p. 86) the crevasse splay
complex contains:

. . . overprinted ichnofaunal populations of hydro-
phylic (high water table) an terraphylic (low
water table organisms. When the crevasse splay
is deposited, it is completely saturated with water.
Initial infaunal components are those that are fully
aquatic and semi-aquatic in behavior like crawling
traces, and horizontal and shallow u-shaped bur-
rows of mud-loving beetles, insect larvae, and
aquatic worms. Following infiltration and evapo-
ration of the standing water, much lower sediment
moisture allows organisms such as annelids, beetles,
and other insects (e.g., in the Eocene Willwood
Formation) to construct Edaphichnium and quasi
vertical burrows, respectively, in mud-rich and
sand-rich crevasse splay deposits, signifying a low
water table.

This type of trace maker activity should be preserved
as a post-event trace fossil assemblage within each of
the sandstone layers. However, evidence to support
this interpretation is not found in the sandstone layers.
The reported occurrence of trace-bearing sandstone
represented by hypicnial sole casts (Sheehan, 1988, p.
24, Figure 7—displayed upside down) fails to provide
the expected evidences of bioturbation necessary to
satisfy the crevasse splay depositional model (e.g., lined
burrows, mixed sand/clay contacts, bioturbated sand
and clay units, etc.).

The upper surfaces of all of the sandstone layers, no
matter how thick or thin, were found to contain “asym-
metric, linguoid ripples” (Sheehan, 1988, pp. 26-27)
[Figure 9]. According to Sheehan (1988, p. 26):

. . . these structures formed in response to uni-
directional currents which occurred either contem-
poraneously (at the same time) or penecontempo-
raneously (immediately following with sediment
deposition. [parentheses ours]
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We fail to see Sheehan’s logic in explaining these
features associated with the long stasis—short term
events associated with a crevasse splay depositional
environment. If Sheehan (1988, p. 173) is correct in
assuming that the sands were the original substrate of
bioturbation, then bioturbation associated with feed-
ing activity should have served to destroy any evidence
of the original current ripple marks seen along the
upper surfaces of the sandstones (see Kuenen, 1967).

However, if the sands were deposited on the distal
portions of a deep-sea fan or continental shelf via
turbidity currents, then the trace makers would be
preserved as sole casts, and the upper surfaces of the
sand layers would reflect the currents which served to
deposit and shape them. These underwater currents
are reflected on the upper surfaces of each sandstone
layer at the Dougherty Gap site as ripple marks (see
Walker, 1973, p. 29). These bi-directional current rip-
ples have previously been suggested as reflecting both
the original turbidity current depositional direction and
subsequent reworking by contour currents (see Lovell
and Stow, 1981). We suggest that additional clays were
then flocculated and deposited (see Kuenen, 1965, pp.
59-60; Olphen, 1963, pp. 45-50) above the sand layers
and subsequently bioturbated. These clays contained
the organic material and substrate in which the trace
makers developed. The sands themselves may not have
contained enough organic material to attract sediment
ingesting organisms away from the richer clays. There-
fore, the trace makers would NOT have penetrated
downward through the current-rippled tops of the
previously deposited sands en masse, and would not
have served to destroy the “asymmetric, linguoid rip-
ples.” This is why each sandstone layer retains its bi-
directional rippled top surface, and the trace maker
activity record remains preserved in the form of sole
casts on the bottoms of each sandstone layer. This
would also explain the lack of escape structures fol-
lowing each sand layer depositional event.

Salt Water Versus Fresh Water Environment
One key to understanding the environment of depo-

sition at the Dougherty Gap site is to distinguish be-
tween fresh water and salt water environments, and
their respective traces. In a fresh water environment
burrows are usually not lined with clay or other mate-
rials (See Chamberlain, 1975; Hasiotis and Bown,
1992). However, in a brackish or marine environment
lined burrows are often found. All investigators of
this site agree that this was a marginal marine to ma-
rine setting. Therefore, lined burrows should be found
at Dougherty Gap. They are not found in any lith-
ology here.

Sheehan (1988, p. 173) states that the sandstone units
were the substrate of choice for the trace-making ani-
mals at this site. If this were true then some evidence
of lined burrows should be present in and throughout
the sandstone units. Again, they are not found in the
uniformitarians’ most likely location. In fact, if sand
was the substrate of choice for the tracemakers, at the
very least there should be found some burrows in the
sand connected to the hypichnial burrows that are
present at this site. This is not the case.

The fact that no vertical burrows are found at the
Dougherty Gap site argues against a nearshore deposi-
tional environment (Skolithos ichnofacies). Vertical
burrows are often found in the nearshore environment
since the high energy levels there require the endobion-
tic animals to anchor themselves within the substrate
to keep from being washed away. Instead, only hori-
zontal feeding burrows and traces (along with various
tool marks) are found at Dougherty Gap.

The authors suggest that the lack of any lined bur-
rows in the sandstone units supports the turbidity cur-
rent depositional environmental, where the hypichnia
represent a pre-event trace fossil association.

Conclusions
Many uniformitarian interpretations are based on

the time/facies development requirements of their
model. The Dougherty Gap site provides evidence of
one such instance. However, we believe that by using
many of the same principles and new concepts, we can
propose and defend a more catastrophic interpretation
or much of the stratigraphic record. This interpretation
better fits within the framework and timeframes of the
young-earth Flood model.

We suggest that Sheehan (1988) fails to adequately
explain the lack of evidence of traces (i.e., lined bur-
rows) within the individual sandstone layers. It appears
that he cannot decide if the sole casts were formed as a
result of the scour-and-fill and erosional clay surface
(1988, p. 26), or if they are a result of the bioturbation
of just the sandstone layer (1988, p. 173). Additionally,
we found evidence of sole casts in the thinnest sand
layers, and these layers are not thick enough to sur-
round the tracemakers as they were proposed to have
existed in this substrate.

Sheehan’s (1988) defense of the Appalachian pro-
grading delta model using the Dougherty Gap trace
fossil assemblage is ineffective. While several observed
features are suggestive of an interdistributary bay
depositional environment, many more are not. None
of the ichnogenera identified at this exposure are in-
dicative of this specific type of environment. Rather,
Sheehan’s (1988, p. 160) Cruziana ichnofacies has a
wide range and can be also interpreted as occurring on
the outer shelf (Ekdale, Bromley, and Pemberton 1984,
p. 187; Cowart and Froede, 1994, p. 119) which could
easily fit with our suggested model of turbidity current
deposition on the distal sections of a deep-sea fan or
continental shelf.

We believe a turbidity current depositional environ-
ment on the distal sections of a deep-sea fan or conti-
nental shelf can better explain the physical and biogenic
features seen at this outcrop. This interpretation better
fits with all of the physical evidence presented at the
Dougherty Gap exposure. Additionally, the turbidity
current depositional environment fits within the time
and energy requirements predicted for its formation
within the young-earth Flood model. This turbidity
current postulate uses the same physical data in a geo-
logically reasonable manner to explain and defend a
catastrophic interpretation for this exposure.

The young-earth catastrophist interpretation is not
limited by Walther’s law of facies succession, and offers
a more defendable explanation based on the physical
evidence. Our model will develop using the same physi-
cal data as our uniformitarian counterparts. The differ-
ence in interpretation will be one of time and energy.
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The Dougherty Gap site presents evidence that turbid-
ity currents formed the exposure seen at this site. These
deposits and trace fossils were probably formed during
the Lower to Middle Flood Event Timeframe (see
Froede, 1995a). This is suggested due to the tectonic
forces and sedimentary overburden which occurred
following the development and burial of the traces.

Glossary
Biogenic — applied to material, processes, or activities

of living or once-living organisms (Allaby and Allaby,
1990, p. 40).

Clastic — Pertaining to a rock or sediment composed
principally of broken fragments that are derived
from preexisting rocks or minerals, and that have
been transported some distance from their places of
origin. Term is usually used in the plural; e.g., the
commonest “clastics” are sandstone and shale (Bates
and Jackson, 1987, p. 121).

Continental shelf — That part of the continental margin
that is between the shoreline and the continental
slope. It is characterized by its very gentle slope of
0.1 (Bates and Jackson, 1987, p. 143).

Deep-sea fan — (also known as submarine fan) A
terrigenous, cone- or fan-shaped clastic deposit lo-
cated seaward of large rivers and submarine canyons
(Bates and Jackson, 1987, p. 657).

Distal turbidites — A sedimentary deposit consisting
of fine grained clastics and formed farthest from the
source area (modified from Bates and Jackson, 1987,
p. 190).

Endichnia — Traces within the casting medium; i.e.,
not in contact with the upper surface (Cowart and
Froede, 1994).

Endobiontic — Said of an organism living in bottom
sediments (Bates and Jackson, 1987, p. 213).

Epeiric Sea — A sea on the continental shelf or within
a continent. Syn: inland sea; epicontinental sea
(Froede, 1995b; 1995c).

Facies — The aspect, appearance, and characteristics
of a rock unit, usually reflecting the conditions of its
origin (Bates and Jackson, 1987, p. 232). Can be
singular or plural depending upon its usage.

Hypichnia — Traces in primary contact with the lower
surface (sole) of the casting medium: may appear as
a ridge or a groove (Cowart and Froede, 1994).

Ichnofacies — A characteristic assemblage of trace
fossils.

Prograding Delta — A river delta which is being built
outward into a water body by the deposition and
accumulation of continentally derived sediments
(modified from Bates and Jackson, 1987, p. 530).

Proximal turbidites — A sedimentary deposit consisting
of coarse clastics and formed nearest the source area
(modified from Bates and Jackson, 1987, p. 534).

Substrate — For the purposes of this paper, this term is
defined as the subaqueous stratum on or in which an
organism lives.

Turbidity current — A bottom-flowing current laden
with suspended sediment, moving swiftly (under
the influence of gravity) down a subaqueous slope
and spreading horizontally on the floor of the body
of water, having been set and/or maintained in mo-
tion by locally churned- or stirred-up sediment that
gives the water a density greater than that of the
surrounding or overlying water. They originate in
various ways, such as by storm waves, tsunamis,
earthquake-induced sliding, tectonic movement,
over-supply of sediment, and heavily charged rivers
in spate with densities exceeding that of sea water
(Bates and Jackson, 1987, p. 706).

Walther’s law — An important statement relating to
the manner in which a vertical sedimentary sequence
of facies develops. Walther’s law of facies implies
that a vertical sequence of facies will be the prod-
uct of a series of depositional environments which
lay laterally adjacent to each other. This law is ap-
plicable only to situations where there is no break
in the sedimentary sequence (Allaby and Allaby,
1990, p. 398).
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TAKING STOCK—LAB DIRECTOR’S REPORT
JOHN R. MEYER,* Director of the CRS Van Andel Research Center
When we think of stock, we may have one of several
ideas in mind. It may mean part of a tree, a lineage, a
strain of animals, a supply of goods, or a certificate
representing corporate ownership.

To “take stock” usually means to evaluate a project
or a course of action. “Taking stock” however, may
mean to secure certificates of ownership. If we were to
say, “take stock and give it”; we would be referring to
an increasingly popular way for individuals to support
a nonprofit organization that is fulfilling their goals
and commitments.

Every year, millions of people “take stock” of their
financial affairs. Because the stock market has reached
record highs, many people wonder what the future
holds for equities. A major market correction could
cause stock prices to tumble. Continued economic
prosperity in the U.S. could foreshadow increasing
prices on Wall Street. In the light of the record highs
and the future uncertainties, now may be a critical
time to “take stock” and donate it to the Creation
Research Society.

Gifts of highly-appreciated stock are especially bene-
ficial to the donor in terms of efficiency of use of
resources. Our nation’s tax laws provide that one can
give appreciated assets and take a current income tax
deduction for the current fair market value of the
stock no matter what its original value may have been.
One limitation on a gift of assets at current value is that
it must have been held for one year and one day so that
it will qualify as a “long-term capital gain.”

When this requirement is met, such gifts may be
deductible up to 30% of adjusted gross income in the
*John R. Meyer, Ph.D., P.O. Box 376, Chino Valley, AZ 86323.
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year of the gift. All this means that the higher your tax
rate, the lower will be the cost of giving securities or
certain other assets that have increased in value since
you purchased them.

In the past few years, several important gifts of
stock have been effectively used by CRS to bolster
creation research, which undermines the evolutionary
naturalism so prevalent in our culture.

In general, if you are considering giving appreciated
stock, do not sell it. If you sell the stock and donate the
money, the IRS will require that you pay capital gains
tax on the sale. If you give appreciated stock directly,
you should not have to pay capital gains tax on it. On
the other hand, if you have stock that has decreased in
value, you may want to sell it first, then donate the
funds. That way you can take a loss on your income
tax. Be sure to check with your accountant or attorney
before giving any major gift of stocks or funds. The
IRS has exceptions to almost everything, and tax laws
can be very complex!

If you would like more information on this subject,
please write for our free brochure entitled, “Taking
Stock and Giving It.” This pamphlet, written by pro-
fessionals, provides more details about the advantages
of giving appreciated stock and other items such as
real estate.

In addition, many CRS members have received our
pamphlet on “Living Trusts” and have been helped in
thinking through the many aspects of planning their
estates.

You, too, may find that this is an appropriate time to
“take stock” of your financial affairs and how this
relates to your commitment to your goals in supporting
origins research from a creationist perspective.
EVIEW

Teaching Creation Science in Public Schools by Duane

T. Gish. 1995. Institute for Creation Research. El
Cajon, CA. 70 pages $4.95.

Reviewed by Eugene F. Chaffin*

Dr. Gish provides this new, concise summary of the
highlights of the creation-evolution controversy. Chap-
ter six discusses the legal aspects of Supreme Court
decisions on this issue, pointing out that public school
teachers in the United States are free to bring in vari-
ous aspects of science which indicate a supernatural
creation. The Court decisions nullify cases where the
state mandates equal time for creation, since the Court
felt that the Louisiana legislature did so with religious
motivations in mind. On the other hand, the Court
*715 Tazewell Ave., Bluefield, VA 24605.
o
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went out of its way to say that local schools and their
teachers are free to present evidence which is in favor
of creationism.

The other six chapters of the book are devoted to
this type of evidence, in the spheres of earth history,
age of the cosmos, origin of man, gaps in the fossil
record, inadequacy of the punctuated equilibrium
paradigm, molecular biology, design and purpose of
the body’s organs, embryology, homology, origin of
life, origin of the universe, philosophy of science, etc.
Since the book is only 70 pages the coverage is obvi-
ously not exhaustive, but this is certainly an excellent
starting point for prospective teachers, school adminis-
trators, and school board members who need to be
familiar with this subject. It is also an excellent sum-
mary for scientists who need to learn about fields of
study besides their own.
te

od in Heaven above and on earth below. There is no other.
84 International Bible Society. Used by permission of
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PANORAMA NOTES
Extinction and Evolution
Introduction

Today many groups advocate strong measures to
protect and preserve threatened and endangered plants
and animals. However, all of the current evolutionary
models incorporate extinction as a natural element of
plant and animal life and postulate that new life forms
will eventually arise to fill any vacant niches. The
creationist model predicts that once a “type” or “kind”
of animal or plant is lost it is gone forever e.g., dog,
cat, horse; not St. Bernard, Siamese, or Shetland-
these “varieties” can be bred from a type/kind and are
not lost unless the type/kind becomes extinct). Addi-
tionally, the Creationist worldview stresses caring (i.e.,
Matt 28:19-20) not only for the world’s plants and
animals, but for its people too. Our role in protecting
and preserving endangered species of plants and ani-
mals is being examined today by many Christians
(Hoesch, 1994). We as creation scientists should have
an answer ready for every man regarding the power
and authority of Jesus Christ and his Creation (Col 4:6;
1 Pet 3:15). This note will briefly develop two different
yet interrelated concepts. First, the various “origins”
models will be discussed in order to show the differ-
ences, then secondly, our role as Christian caretakers
of this planet will be discussed with an understanding
of what the “evolutionary” model predicts.

Evolutionary Models
There are currently two evolutionary models used to

explain the fossil record, phyletic-gradualism and punc-
tuated equilibria. The phyletic-gradualism model was
first popularized by Charles Darwin who advocated
the slow, gradual change of organisms over time in
direct response to their environmental conditions. Dar-
win postulated that the fossil record would eventually
provide enough intermediate species to defend this
model. The later discoveries in the field of genetics
have been integrated into the model to explain how
“characteristics” are passed from generation to genera-
tion, to improve the species by means of mutation and
natural selection. To date, the fossil record has failed to
produce the intermediate or transitional species to sat-
isfy the requirements of the phyletic-gradualist model
(Figure 1).

Changes to plants and animals are predicted to occur
as species migrate into changing environmental niches.
Failure of the species to change could result in extinc-
tion. Note that the model predicts continually changing
life forms in response to a changing environment and
unlimited potential for change is assumed. The funda-
mental rule in this model is that the life forms under-
went intermediate steps as they mutated and evolved
to meet the new environmental conditions. Eldredge
and Gould (1972, pp. 89-90) have identified the follow-
ing as tenets to phyletic-gradualism:

1. New species arise by the transformation of an
ancestral population into its modified descendants.

2. The transformation is even and slow.
3. The transformation involves large numbers, usu-

ally the entire ancestral population.
Figure 1. Generalized graph showing the predicted slope (i.e.,
cumulative numbers of new species generated versus time) using the
Phyletic-Gradualism evolutionary model. Numbers indicate the fol-
lowing: 1) Precambrian/Cambrian boundary—famous for the “Ex-
plosion” for life. 2) Permian/Triassic boundary—famous for the
mass extinction of much marine life, 3) Cretaceous/ Tertiary bound-
ary—famous for the mass extinction of the dinosaurs and other
animals, 4) Tertiary/Quaternary boundary. Note slope is ever in-
creasing and as the numbers of plants and animals evolve the fossil
record should reflect the transitional forms.

4. The transformation occurs over all or a large part
of the ancestral species’ geographic range.

However, these tenets have failed to provide the neces-
sary intermediate or transitional species in the fossil
record to substantiate this theory (Eldredge and Gould,
1972, p. 90; Denton, 1985, p. 56-57; Gish, 1985, p. 229;
1993, p. 252).

Punctuated Equilibria Model
Niles Eldredge and Stephen J. Gould (1972) proposed

their modification to the phyletic-gradualism model
due to the apparent lack of intermediate or transitional
life forms found in the fossil record and to address the
“spontaneous” appearance of “end member” life forms.
This model is based on the theory of allopatric specia-
tion that arises from the behavior, ecology, and distri-
bution of modern biospecies (Eldredge and Gould,
1972, p. 93). Based on this model, they predicted rapid
changes for a small group of life forms which expe-
rienced environmental stresses. This small group then
“changed” (i.e., evolved) enough to prevent cross-
breeding with the original group and through further
changes eventually results in the formation of new
plant and animal “types.” This model predicts most
evolutionary changes in morphology occur in a short
period of time relative to the total existence of the
species (Eldredge and Gould 1972 p. 95). Additionally,
Eldredge and Gould (1972 p. 96) have proposed the
following tenets for allopatric speciation:

1. New species arise by the splitting of lineages.
2. New species develop rapidly.
3. A small sub-population of the ancestral form gives

rise to the new species.
4. The new species originates in a very small part of

the ancestral species’ geographic extent—in an
isolated area at the periphery of the range.
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This model is basically the same as the phyletic-
gradualism model presented above with the primary
difference being the rapid timeframe in which a plant
or animal species can periodically change. Under the
punctuated equilibrium model the change experienced
was so rapid that it failed to be adequately recorded in
the fossil record and hence the fossil record reflects
primarily the “end members” and not transition or
intermediate life forms. What has been “missing” from
this model is the “stressing” events necessary to cause
evolution.

Mass Extinction Events
Up until recently the fossil record was viewed as a

reflection of changing plant and animal evolution/
morphology due to the change in environmental condi-
tions. However, this perspective changed with the re-
lease of a paper by Alvarez, Alvarez, Asaro and Michel
(1980), entitled “Extraterrestrial cause for the Creta-
ceous-Tertiary extinction.” These authors dealt with the
higher-than-background concentration of platinum
group metals (specifically iridium) at the Cretaceous-
Tertiary mass extinction boundary for several sites
found worldwide. Since the release of this paper an
intensive effort has been underway to determine the
cause and role that mass extinction plays in the evolu-
tion of life on earth. Much has been written in the
succeeding years combining mass extinction events
with the evolutionary geologic record (e.g., Berggren
and Van Couvering, 1984; Sharpton and Ward, 1990;
Stanley, 1987; Allaby and Lovelock, 1985; Nitecki, 1984;
Eldredge, 1987; 1991; Ward, 1992; 1994).

Today, the latest “evidences” serving to reinforce
and strengthen the punctuated equilibrium model are
the mass extinction events. These repetitious “events”
are reported as creating short, high stress environments
which serve to evolve the “successful” species while
driving the unsuccessful to extinction (Figure 2). The
many proofs of mass extinction events are found in the
concentration of platinum group metals at uniformi-
tarian/evolutionary boundaries Permian/Triassic, Cre-
taceous/Tertiary, etc.). Currently, these mass extinction
events and the associated platinum group metals are
becoming the “proof” necessary to replace the phy-
letic-gradualism model with that of punctuated equi-
libria. Much as sea-floor spreading and its associated
magnetic reversals served to reinforce the plate tectonic
model, mass extinction events are being used to re-
inforce the punctuated equilibria model.

Evolutionary Radiation
According to both of these evolutionary models,

plants and animals started from simple chemicals, and
through time and chance combination resulted in single-
celled life (thereby proving spontaneous generation—
the argument being, given by naturalism “It must have
happened as we are obviously here”). Then due to
changes in the environmental conditions, the entity was
forced to change to better “fit” the new environmental
conditions. According to many of the statistical models
used to predict the “survivability” of species, it is only
a matter of time before any life form becomes extinct
(Raup, 1991, pp. 45-63). However, under the evolution-
ary extinction models life would not really be extinct,
just changed to meet new environmental conditions.
Figure 2. Generalized graph showing the predicted slope (i.e.,
cumulative numbers of new species generated versus time) using the
Punctuated Equilibria/Mass Extinction model. Numbers and letters
indicate the following (from Donovan, 1989b, p. xiii): d) End Pre-
Cambrian—minor mass extinction event, 1) Precambrian/Cambrian
boundary, B) Late Cambrian—minor mass extinction event, C) End
Ordovician—major mass extinction event, D) Frasnian-Famennian
(Devonian) boundary—major mass extinction event, 2) Permian
/Triassic boundary, E) End Permian—major mass extinction event,
F) Late Triassic—major mass extinction event, 3) Cretaceous/
Tertiary boundary, G) End Cretaceous—major mass extinction event,
H) Eocene/Oligocene—minor mass extinction events, 4) Tertiary/
Quaternary boundary. Note slope flattens due to extinction events
believed to be caused by comet/meteor impacts, volcanic activity,
sea-level changes, etc. According to this model, life changes so
rapidly that the transition forms fail to be fossilized.

In summary the current evolutionary models predict:
(1) the rapid changing of life forms due to environ-
mental conditions, (2) the disappearance of the plant
or animal (extinction), (3) or its change to another
plant or animal (evolution) to meet the new conditions.
The possibility also exists that new creatures which
arise to fill empty niches at one place on the planet
have gone extinct due to changing environmental con-
ditions at another location.

While past research has focused on finding and docu-
menting the intermediate or transitional life forms in
an attempt to substantiate the evolutionary model, mass
extinction events have replaced punctuated equilibria
and phyletic-gradualism as the principle area of macro-
evolutionary research and discussion (Donovan, 1989,
p. 19). This is due to the evolutionary premise that life
progresses toward the more complex and diverse. Any-
thing found above a mass extinction event should, by
this model, be more “advanced.” Due to the fact that it
is found just above the mass extinction boundary re-
inforces the premise that life must have evolved relative-
ly “quickly’ because it is found in the overlying rocks.

Creationist Origins Model
The creation scientist concludes that all living crea-

tures (i.e., “types” or “kinds’‘—Genesis 1:21, 24-25)
were created and placed within their proper environ-
ments by God during the creation week (see Figure
3). Humans were created to fellowship with God and
to be the “caretakers” of Gods creation (Gen 1:28-30).
Due to sin the perfect planet turned from a garden
paradise into a “sin cursed earth” (Gen 3:17-19). Even-
tually sin reached such levels that God destroyed all
but eight members of humanity, as described in Gene-
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Figure 3. Generalized graph showing the predicted slope (i.e.,
cumulative numbers of different created “kinds” versus time using
the Creation/Flood model. Numbers and letters indicated the fol-
lowing: 1) Creation week event, A) Antediluvian Timeframe and
Noachian Flood (note that representatives of all air breathing, non-
aquatic animals were on the ark, [Genesis 6:17-20], so all the ter-
restrial “kinds” were preserved), 2) Flood Event Ends, 3) Beginning
of the Post-Flood/Ice Age Timeframe-Earliest civilizations begin
(pre- and post dispersion; possibly Genesis 10 and 11), B) Ice Age
timeframe, 4) Beginning of the Present Age Timeframe, C) Extinc-
tion which occurred naturally (background) and by man, 5) Today
on the extinction slope. The Flood event created the greatest fossil-
ized “mass extinction” event ever recorded on earth for both marine
and terrestrial life. This event is reflected in the fossil record. Follow-
ing the end of the Flood and during the ice age timeframe and later,
life unable to adapt to new environmental conditions became extinct
(without leaving a “fossil” record in most cases!). This model predicts
that the greatest extinction of “kinds” occurred starting with the end
of the Flood and running through the ice age timeframe.

sis 7:17 to 8:14. The events associated with the Flood
would have resulted in the extinction of all terrestrial
animals not in the ark or capable of living or surviv-
ing in water for many months. Plant life would have
been affected, but not at the same level of intensity as
animal life.

Following the Flood event, changes occurred in the
climate, the character of soils, geography, and elevation
of the continents. Many life forms (i.e., plants and
animals) were unable to adapt to the new conditions
following the Flood and as such they became extinct.
However, many animals and plants successfully adapted
to the new environmental conditions and survived.
Climatic changes evidently played the largest role in
the reestablishment of plant and animal life on earth
following the Flood event. The single “wet” ice age
model as proposed by Oard (1990), would have resulted
in temperature variations which stressed both plant
and animal life, resulting in greater than present back-
ground extinction rates. Additionally, physical condi-
tions associated with tectonics and precipitation would
have proven hazardous for the reestablishment of plant
and animal life. For example, tectonic uplift would
have created new environmental conditions which di-
rectly affect the survival of plant and animal life. The
formation of continental glaciers would have resulted
in immense volumes of water (both snow and rain)
being precipitated. During interstadial periods of the
single ice age event, large volumes of water could have
possibly flowed from the continental glaciers and prove
hazardous for life living both near and downstream
from the glaciers. Life unable to survive in the new
environmental conditions would have become extinct.
Plants and animals which have survived to the present
are still subject to extinction, primarily by humans, but
some by natural processes (i.e., background extinction).

Fixity Of Kinds
The creationist model predicts that once a plant or

animal “kind” is gone, it is gone forever. Additionally,
no new “kinds” (Genesis 1:21, 24-25) of life forms
would appear (either as transitional or intermediate
species) to fill the empty niches. Life forms, i.e., “kinds,”
(both plant and animal) would remain as they exist
today, with variations occurring within them (e.g., dogs,
cats, horses, fish, trees, ferns and grasses will vary, but
none will evolve into another “kind” of animal or plant).
Most creationists have concluded that mutations are
rarely favorable to plant or animal and would almost
always be destructive to the individual (Lammerts 1964;
1967; 1969; 1977; Moore, 1972; Ouweneel, 1975; Tinkle,
1977).

Lester and Bohlin (1989, pp. 149-191) propose that
the evidence for creation can be tested and shown by
analyzing: (1) the abrupt appearance of creatures in
the fossil record, (2) steady maintenance of the basic
body plan through time, (3) adaptive change of the
organism, (4) inability of mutations to contribute to
the origin of new structures, (5) complexity and inte-
gration of the genetic machinery in each living cell,
and (6) the complexity and integration of ecosystems.
Lester and Bohlin provide an excellent overview and
comparison of the three models briefly outlined in this
work. The Creationist model predicts that each life
form was created basically as it exists today and that
the fossil record will reflect the fully formed animal or
plant as it was created, without transitional or inter-
mediate forms.

Creationists should approach the fossil record and
mass extinction boundaries cautiously due to the “built-
in” presuppositions regarding the life and death of
plant and animal species. Whether or not a plant or
animal is fossilized does not provide any information
as to if it later went extinct (e.g., Coelacanth, Lingula,
etc.). For example, many creationists believe that ter-
restrial dinosaurs were in the ark during the Flood
event and some were able to survive the climatic
changes which occurred following the Flood. Gish
(1992, pp. 80-81) has suggested that some of the dino-
saurs possibly lived into the middle ages, becoming
the “Dragons” of legends from the Middle East, Asia
and Europe.

Creationists as “Care-Takers” of Planet Earth
Our model predicts the end of life when a “type/

kind” of plant or animal becomes extinct. We have a
fundamental difference of opinion when viewing both
the fossil record and life presently on the planet. The
evolutionists would have us believe that extinction is a
natural form of “life” and that eventually something
more suited to the environment will “arise” and fill the
niche. Our model predicts an extinction void could be
filled by something else, but that something else (i.e.,
type/kind) is already on the planet and will not “change”
into a new type/kind of plant or animal.

We are called to care or the planet (Genesis 2:15)
and if we accept Noah’s dedication to God’s will as our
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own example, we should do everything possible to
protect and preserve plant and animal species (Genesis
6:19-20) [Dewitt, 1991, p. 91]. However, we must realize
that some species may die in spite of all that we can do
to save them (Isaiah 55:9, Psalm 104). As Christians, we
need to show the world that we are responsible care-
takers of life on this planet and more importantly we
care for its people too.
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Carl R. Froede, Jr.*
Extinction of Mammoths and Mastodons
Mammoths, mastodons, and other megafauna sup-

posedly became extinct at the end of the Ice Age,
according to most authorities. Yet in 1993 archaeologists
were astonished to discover the fossil remains of mam-
moths as young as 3,700 years ago on the Arctic Island
of Wrangel of Siberia (Lister and Bahn, 1994, pp. 34-
35, 137). This find should not be surprising to young
Earth adherents who discount the extreme ages separ-
ating the modern era from the Ice Age.

For years uniformitarian archaeologists have stated
that the mammoths and mastodons of North America
became extinct between 9-11,000 years ago, after the
last Ice Age (Kurten and Anderson, 1980, pp. 345, 352-
354; Lister and Bahn, 1994, pp. 119-135; Silver, 1990, p.
36). Creation scientists have also tackled the sudden
disappearance of the mammoths, and while there is
disagreement as to the exact mechanism for the extinc-
tion of the mammoths, there is a consensus that their
extinction occurred much more recently than the uni-
formitarians propose (Dillow, 1977, 1981; Oard, 1990,
pp. 124-133). There is also evidence that Paleo-Indians
hunted these animals and coexisted with them, living
as far south as the Florida peninsula (Alexon, 1988;
Carbone, 1983, pp. 4, 11-14; Hoffman, 1983; Lister and
Bahn, 1994, pp. 96-114; Neill, 1964; Silver, 1990, 36).
There is also some evidence that American elephants
existed much later than the Ice Age. Mayan engravings
in Central America show elephant-like creatures; a
Wisconsin Indian mound resembles the shape of an
elephant; North American Indians told of a “great
moose” with a kind of limb growing between its
shoulders which it used as a fifth leg to prepare its bed.
These examples are usually discounted by most au-
thorities (Cohen, 1982, pp. 42-43; Lister and Bahn,
1994, p. 138; Smith, 1915, pp. 340-341).

A few researchers, however, believe that mammoths
or mastodons could have existed as recently as the
1500’s or 1600’s. Thomas Jefferson believed mammoths
existed in the western interior of North America, mainly
due to stories Indians had told him (Lister and Bahn,
1994, p. 31; Bakeless, 1950, p. 23). As John Bakeless
describes:

[The Indians] gravely assured Thomas Jefferson
that the hairy mammoth still existed in the wild
interior of North America . . . [These Indians]
may have simply been trying to tell the white
brother what they thought he would like to hear. It
is quite as likely, however, that they were remem-
bering tribal traditions not more than a century or
two old. The great bones in Kentucky lay on or
near the surface of the ground, showing that the
huge creatures had not long been dead. Hunters
of Daniel Boone’s day found the enormous verte-
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brae very comfortable camp seats, admirably
rounded to accommodate a hunter’s weary rump.
Bakeless, 1950, p. 23).

Even more interesting than relatively undisturbed
mastodon or mammoth bones is the account of David
Ingram who wandered through the eastern section of
North America in the 1580’s. Ingram’s account, though
discredited by many, mentions the presence of elephants
(this is one of the reasons it is discredited). But the way
in which it is mentioned, without emphasis or elabora-
tion, makes one wonder if Ingram was the first (and
perhaps last) European to witness a living North Ameri-
can mammoth or mastodon (Ingram, 1589, p. 560).

It is likely these accounts are discredited because
most present-day geologists place the Ice Age—and
the extinction of large animals like the mammoth and
mastodon—to 10 thousand years ago. Yet, if the Ice
Age was only several thousand years ago, as young
Earth adherents theorize, then the continuing presence
of mammoths and mastodons into fairly recent times is
not unreasonable. Perhaps the archaeological and cul-
tural evidence for elephants in North America should
be reexamined in this light. The mammoth and masto-
don extinctions could be much more recent than old-
earth adherents indicate.
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Brian Rucker*
Running: The Human Foot Uses
Automatic Transmission

How effective would locomotion be if humans did
not have toes? How would locomotion be if bones,
joints and muscles did not have an efficient leverage
system to provide movement? An interesting hypothe-
sis by David R. Carrier and co-workers at Brown Uni-
versity suggests that “the human feet improve locomo-
*P.O. Box 284, Bagdad, FL 32530.
Figure 1. Increased gear ratio (R/r) of foot push-off in running due
to moving center of weight.

tor performance by varying the velocity ratio between
the ankle extensor muscles and the point of application
of the force on the ground (center of force) during the
contact phase of a running Step.” (Carrier, Heglund,
and Earls, 1994, p. 651). Although the technical defini-
tion of a gear is “a moving part receiving or imparting
force by means of teeth engaging with teeth of a
corresponding part,” these physiologists claim the bony
levers of the foot act “as gears,” because during forward
translation the foot automatically increases the length
of the moment arm between the ankle and the force
exerted on the ground, and this increases the velocity
ratio of the joint movements. In effect, this functions
similar to “shifting gears” This phenomenon of shifting
gears is evidence for design and runs contrary to evolu-
tion. This factor will not directly aid in survival and
cannot be explained adequately by natural selection,
i.e., the system will not function until all of the units
are in place; thus it would not be selected until the
entire system is functional.

The proposed model claims the foot, during running
at a constant speed, is a simple Type 1 lever of zero
mass with the fulcrum at the ankle by means of the
equation R x Fr = r x Fm, where R is the ground force
moment arm, Fr is the ground reaction force, r is the
muscle force moment arm, and Fm is the muscle force.
During the contact time of a stride, the point at which
force is applied to the ground (center of force) moves
from under the heel or mid-portion of the foot at
touchdown to the tips of the toes at takeoff. Theoretic-
ally, this increases the “gear ratio (R/r)” of the foot
push off.

Automatic variable gearing would be advantageous
in speed running, as it is with the automobile, because
in both cases the engines (cross-bridges in the muscle
cell and piston assembly in the automobile engine) have
a limited speed range over which they can operate at
optimal efficiency or peak power (Hill, 1950, p. 209).
In order to control a narrow range of optimal engine
speeds in automobiles despite changing driving speeds,
the ratio of engine speed to driving speed must be
altered by an automatic variable “gear ratio.” Also,
human skeletal muscles have unique properties that
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can benefit from automatic variable “gear changing”
within the contact time of running strides. Active
muscles that are naturally stretched just before shorten-
ing are able to perform more work during the total
shortening phase. This nonelastic improvement of the
contractile properties of the muscle increases, within
limits, with the expanded stretch length (Cavagna,
Mazzanti, Heglund and Citterio, 1986, p. 571) but is
effective over relatively small shortening distances. If
a runner were to land at a low gear ratio (R/r) and take
off at a higher gear ratio, both the pre-stretch and the
subsequent shortening of the muscles could be opti-
mized. Thus, automatic variable “gear changing”
would allow humans to move more efficiently, acceler-
ate more quickly, run at higher speeds and possibly
even jump higher.

To test this hypothesis, five subjects (three males and
two females) ran over a Kistler 9281B force plate ap-
paratus. A sagittal view of the lower limb position was
recorded with a Peak high-speed video camera at 120
frames/second. Force recordings on the ground allowed
calculation of the magnitude and direction of the
ground reaction force and the position of the center of
force under the foot landing. For each video frame
taken during foot support (at 8.33-ms intervals), the
ground force moment arm (R) was computed by divid-
ing the moment at the ankle by the resultant of the
horizontal and vertical ground forces. Likewise, the
muscle force moment arm (r) was computed as the
perpendicular distance from the tendocalcaneus to the
calcaneus (heel) bone.

The analysis revealed that during a foot strike, the
foot bones act as a team of levers that automatically
“shift gears.” One lever arm, from the triceps surae
muscle (two gastrocnemii and one soleus with their
tendocalcaneus tendon) to the calcaneus bone, transfers
force to the second lever arm, which runs from the
bottom of the tarsal bones to the point where the force
is applied to the ground. When the calcaneus lands and
the calf muscles absorb the impact, the ratio of the two
lever arms (gear ratio) was low, i.e., less than one. As
the weight on the foot moves forward to the toes, the
lever arm ratio (gear ratio) increases to about three or
four, as the second lever arm becomes longer. Accord-
ing to the authors, this keeps “the muscle operating at a
lower velocity and in the higher force portion of the
force-velocity curve and quite likely would tend to
maintain the muscles at a relatively high power and
efficiency.” (Carrier et al., 1994, pp. 652-653).

Not mentioned by the authors is that this occurs
automatically. The gears (lever arms) hook up and
disconnect naturally and efficiently as needed by the
body. There is no outside mechanism (clutch) that
manually controls the gear shifting. The ultimate ma-
chine, i.e., the human body, had an efficiently designed
automatic transmission long before the humanly de-
signed automobile.

The concept of automatic variable musculoskeletal
gear changing has received relatively little attention
from biomechanists. The question is: how did this
precisely designed automatic transmission system arise
in humans? Did it result from trial and error following
random physicochemical laws over millions of years
or was it put together by a divine Designer who pro-
grammed the molecules to organize their structure
(bones and muscles) to function as an automatic trans-
mission system? We know that it took an intelligent
human designer, i.e., a creative automotive engineer, to
plan and construct our automobile automatic transmis-
sions to function so efficiently. Since designs infer a
designer, an unbiased observer would have great diffi-
culty denying the rationality of inferring that the precise
functioning automatic gear systems of the human foot
had to be designed by an outside, suprahuman intelli-
gent agent which we normally call the Creator.
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David A. Kaufmann*
Wood Rats, Plant Fossils, Plovers, and the
Origin of Creosote Bush Deserts

The Creosote Bush
Some years ago Walter Lammerts (1971) supplied

strong evidence favoring a recent origin for the deserts
of the Southwestern United States. Botanist Philip V.
Wells (1985) has also supported such a recent drying
trend, and he has traced the history of the creosote
bush (Larrea divaricata) in his highly informative re-
view. The creosote bush is a drought-enduring shrub
which now covers thousands of square kilometers from
Palmdale, California to the Big Bend National Park,
TX (Figures 1 and 2). The creosote bush, the tar bush,
and many other desert plants appear to have been
designed to thrive in the extremely high temperatures
and dry climates of the Chihuahuan, Sonoran, and
Mohave Deserts.

Fossil Nests
Wells (1985) based his chronological arguments on

carbon-14 dates of plant materials found in the fossil-
ized nests (“middens”) of wood rats (genus Neotoma)
from various desert localities. Wood rats (also called
“pack rats”) hide portions of plants (seeds, fruit, twigs,
leaves, etc.) as food in their nests, which also are con-
structed of leaves and branches from nearby plants
(Figure 3). Consequently, wood rats have unwittingly
become important botanical technicians for sampling
the plant communities in which they lived. Wells identi-
fied and listed these plant materials from wood rat
nests and dated their cellulosic residues.

C-14 Dating
The amount of C-14 present (per gram of carbon-

containing cellulose in the sample) is measured by
appropriate counting and analytical procedures. All of
this is quite “scientific,” but in converting those ratios
to dates, it is necessary to make three non-scientific
assumptions. 1.) The plant must have carried out pho-
tosynthesis (and other phases of anabolism) in an atmo-
sphere which had the same C-14/C-12 ratio as occurs
*Center for Exercise Science, 27 Florida Gym, Gainesville, FL
32611-8206.
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Figure 1. Larrea divaricata ssp. tridentata, creosote bush, Mohave
race. Photograph near Rosamond, CA. David Dobson is at the
right.

Figure 2. Larrea divaricata ssp. tridentata, creosote bush. Mohave
race. Flower and hairy fruits visible on this closer view, Rosamond,
CA.
Figure 3.  Neotoma, The Wood Rat. This wood rat scurried across a
freeway when its home was being destroyed by a brush fire. Photo
by Gary Thornhill, The Newhall Signal, p. 1, June 30, 1995. Used by
permission.

in today’s atmosphere. 2.) No significant amounts of
C-14 or C-12 have been added to (or removed from)
the plant materials since the time of their death.
3.) C-14 has always decayed into N-14 at its present
rate, without any changes in the decay rate throughout
history. However, none of the above assumptions can
be guaranteed. The assumptions and other weaknesses
of the C-14 dating procedures have been examined in
many CRSQ articles (see appropriate listings in
Wolfrom, 1992). In discussing Wells’ work I will assume
that the C-14 dates he reported possess relative accu-
racy in regards to sample order.

Pack Rat Data
Wells (1985, p. 272) assumed that nest samples which

he dated from 20,000 down to 14,800 C-14 years before
present were of what he called “full glacial age,” mean-
ing that they were formed at the peak of the “pluvial”
period during Wisconsin glaciation. He assumed that
two nests which he dated at 12,000 and at 11,560 years
respectively were fossilized during a transition period
when the moist and cool pluvial climate had “. . .
begun to warm or to dessicate” p. 272. One midden
that gave a date of 4,200 years was assigned by Wells to
mid Holocene, which is after the last glacial advance
and after the deserts had come into existence. Two
very old wood rat nests contained plant remains which
he dated at 36,600 and 40,000 C-14 years respectively.

Middens that he assumed to have come from Ice-
age time (dating from 20,000 to 11,560 years) did not
contain plants from a typical desert ecosystem. Instead
they provided plant pieces from forests composed of
pine, juniper and various oaks (pp. 271-272). He con-
cluded that our present desert areas did not support
desert vegetation at this time but instead were forests;
deserts evidently arose in these localities later, after the
glaciers retreated. Several of the drought-resistant
shrubs like creosote bush and tar bush were entirely
absent from ice-age fossil remains:

Significantly, the macrofossil record of the pluvial
age contains no trace of the extreme xerophytes
of the lowest and most arid sectors of the existing
Chihuahua Desert such as creosote bush . . . and
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the tar bush (Flourensia cernua DC.), two shrubs
that dominate the sparse vegetation over many
thousands of square miles of desert today. . . Nor
is there any pluvial record of ocotillo . . . , candelilla
. . . , or the subtropical bromeliad (Hechtia scariosa
L. B. Sm). The ocotillo and other desert species
do appear later in the mid Holocene Neotoma
middens with a radio-carbon age of 4,200± 80
years (UCLA-1062) in Marvillas Canyon at an ele-
vation of 610 m. . . . (Wells, 1985, p. 272).

According to these wood rat “records,” the American
Southwest underwent a marked change such that creo-
sote bush, together with other desert plants, invaded
vast stretches of land to form today’s warm deserts in
relatively recent time.

The arrival and establishment of Larrea in the
North American deserts has been recent: . . . there
is conclusive evidence that the present wide domi-
nance of the Larrea zone throughout southwestern
North America was not attained before the Holo-
cene (Wells, 1985, p. 273).

None of the fossil wood rat nests from the full-glacial
time at any of the three desert areas contained Larrea.
All of the above data fit with the creationist idea that
deserts formed after the Flood.

A South American Source for Larrea
Several other features of Wells’ report will interest

creationists. Based on taxonomic and chromosomal
evidence, Wells speculated that creosote bush probably
came from South America, where there are several
other species of this same genus, some of which display
considerable variation in leaf morphology. Chemically,
the extensive North American populations of creosote
bush are highly uniform, “. . . whereas the South
American species . . . show considerable geographic
diversity in their chemistry, again indicating a greater
antiquity for the genus in South America” p. 272).

Another line of evidence favoring the recent migra-
tion of creosote bush northward from South America
is the number of chromosomes in each of its three
populations (which Wells calls races), located in the
three major deserts. The race located in the southern-
most (Chihuahuan) desert is diploid (n = 13). Then the
creosote bush race found in the adjacent desert (So-
noran) is tetraploid, having twice the chromosome
number (n = 26) of the Chihuahuan race. Finally, the
race existing in the Mohave Desert is hexaploid (n = 39)
with six genome sets of chromosomes in the somatic
cells.

The remarkably annectant, largely allopatric, dis-
tributional areas of the diploid, tetraploid, and
hexaploid races of Larrea divaricata ssp. tridentata
are nearly congruent with the boundaries of the
Chihuahuan, Sonoran, and Mohave Deserts, re-
spectively . . . (Wells, 1985, p. 273)

Wells wisely suggested that the Mohave hexaploid race
probably came from the Sonoran tetraploid, which in
turn arose from the Chihuahuan diploid race.

One problem with this polyploid sequence of events
for the origin of the creosote bush races is that the
tetraploid and the hexaploid appear to be what are
called “autopolyploids,” having extra sets of the same
original genome. Ordinarily autopolyploidy causes re-
duced fertility because multivalent or monovalent tet-
rads which form during meiosis lead to gametes with
unbalanced chromosome numbers. The Designer may
have circumvented the sterility problems usually asso-
ciated with autopolyploidy by practicing a form of
genetic engineering at critical times after the Flood.
Lammerts proposed a similar origins idea in a previous
paper-Howe and Lammerts, 1980, p. 6.

Enter The Plover
After evaluating and rejecting some other possible

explanations as to how Larrea could have achieved its
puzzling disjunct pattern of distribution (in South
America and then in the North American deserts),
Wells decided that: “Land distance transport across the
wet tropics by bird dispersal seems to be the most
feasible possibility” p. 273. Golden plovers migrate
from Patagonia to Alaska (and back again) each year.
Likewise plovers carry seeds of plants cemented by
their own dung to the feathers underneath their tails, a
phenomenon that has been called the “slovenly plover”
mechanism of plant seed dispersal (p. 273).

Wells related that millions of plovers annually fly the
right route so that the “. . . diploid South American
Larrea divaricata, which is apparently self-compatible,
could have reached the Chihuahuan Desert of
North America by a single direct dispersal” Wells, 1985,
p. 273.

C-14 Problem
Wells reported and discussed many other data from

his own research and from the studies of other paleo-
botanists. For example, one fossil midden from the
New Water Mountains of western Arizona, not only
contained Larrea remains but also contained juniper
and oak macrofossils. Both fossil materials of that nest
were dated by C-14 methods. Wells stated that:

. . . separate dating of macrofossils of each gave
an age of only 2,710 ± 280 years for the Larrea in
contrast to 11,000 ± 505 years for the Juniperus . . .
(p. 274)

This discovery highlights the problems of the C-14
method and the uncertainty of the resulting dates; here
in the same nest were pieces from plants that evidently
lived contemporaneously but gave dates differing by
more than 8,000 C-14 years! Wells had nothing more to
say about this amazing discrepancy which would seem
to warrant extensive discussion.

Summary
Young-earth creationists will discover much to ponder

in Wells’ work. If the C-14 dates can be trusted at all,
the Wisconsin glaciation ended quite recently. After
the glaciers, vast stretches of forest land changed into
the warm deserts of today as the climate changed, and
one key desert species (creosote bush) was evidently
brought here from South America. After the Flood and
the glaciers, God may have used the sloppy habits of
one individual plover to introduce the most important
plant species which now covers all three warm deserts
of North America.
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Fossil nests of the lowly wood rat have become
origins laboratories, supplying scientists with direct
information about vegetational history. When consider-
ing paleoecology, plovers, and wood rats, the Lord’s
oft-quoted question comes to mind: “For who hath
despised the day of small things?” (Zechariah 4:10)
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George F. Howe*
CRSQ Volume 23
Introduction

The Creation Research Society Quarterly has been
published since 1964 (31 complete volumes). In an
effort to make these volumes available, all of the miss-
ing issues have been reprinted. Brief synopses have
been written on volumes 1-22 and have appeared in
the previous 22 Quarterlies. In each synopsis, major
articles are reviewed to give a person interested in
scientific creationism a general idea of the contents of
that volume. Many of the articles are of continuing
interest and value. Volume 23 could be called the teleo-
logical volume since many of the writings delve into
purposefulness and design in nature.

Summer Afternoon and Evening Thundershowers:
A Teleological Approach

The second symposium of collected papers on a
designated topic to be published in the Quarterly was
concerned with thundershowers. Williams (1986a, pp.
6-7) presented an overview of the topic. The benefits
of this type of precipitation were noted. Klotz (1986,
pp. 7-8) discussed the effect of these showers on plants
as the time of occurrence allows for maximum plant
growth. Holroyd (1986, pp. 8-10) in a meteorological
dissertation explained that the showers served “. . . an
important function in the regulation of the temperature
of the surface environment” (p. 10). DeYoung (1986a,
pp. 10-11) covered many fascinating teleological details
of thundershowers. Howe (1986a, p. 11) highlighted
rain in Arizona and noted that “. . . afternoon showers
supply most of the rain that the Kaibab Plateau ever
receives.” The cover of the March 1987 Quarterly was
a beautiful photograph of a lightning stroke taken by
Kenneth Nash (1987, pp. 138-139).

General
Biology

Lammerts (1986c, pp. 120-121) reviewed an article
that described the link from Newton to Darwin. Par-
ticularly emphasized in the review were the defects
*24635 Apple Street, Santa Clarita, CA 91321-2614. I am grateful to
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using natural selection as a mechanism for supposed
molecules-to-man evolution

Botany
A field study on the yuccas of the southwestern

United States was performed by George Howe (1986b,
pp. 12-20). Employing numerical taxonomy, the author
placed the nine species into three groups and suggested
applications from a creation model of origins. Some of
the topics covered were:

Yuccas in the lily family
Criteria for classifying yuccas
Taxonomic splitting
Mathematical taxonomy
Origin of yucca groups
Yucca fossils
Yucca pollination by a genus of moth

A brief review of an article was written by Williams
(1986e, pp. 116-117) on the supposed forest decline
caused either by acid rain or lack of soil minerals. A
young earth interpretation was offered. The autumn
colors of leaves of some plants was considered by
Holroyd (1987, p. 179). He stated that:

It seems that only mankind notices and appre-
ciates the brilliant autumn colors. In view of the
apparent lack of any other purpose for those colors
it would therefore seem that they are a gift and a
signature of a loving Creator who designed the
plants with a variety of autumn colors solely for
the pleasure of mankind.

Zoology
Williams (1986b, pp. 27-28) reviewed a Master’s thesis

concerned with the use of changes that occur to the
English peppered moth (Biston betularia L.) as an
example of evolution. Actually the change (melanism)
that occurs in the populations of the moths is a poor
example of supraspecific evolution. The eyes of the
jumping spider were briefly examined from a design
perspective by Hamilton (1986, pp. 63-64). The same
author (Hamilton, 1987, pp. 177-178) discussed some
characteristics of the eyes of snakes in the order
Ophidia. The evolutionary mechanism of divergence
for the development of the eyes of these creatures was
dismissed and it was suggested that a superior “. . .
Intelligence designed the Ophidian eye along with its
other senses to wonderfully satisfy its peculiar needs in
its appointed environment” (p. 178). Frank Marsh (1987,
pp. 145-151) discussed his research on hyperparasitism
involving a five-linked food chain of insects. A crea-
tionist interpretation of the data was given. This in-
teresting interaction between organisms seems to be a
situation that is best viewed from a design standpoint.
The December 1986 cover contained three scanning
electron microscopy photographs of a Japanese beetle
(Popillia japonica). The destructive beetle is well-
designed to feast upon many varieties of plants (White,
1986, pp. 89-90). Was there another function that this
creature performed before the Fall?

Genetics
A review of an article on molecular taxonomy com-

paring the DNA and RNA of various species was writ-
ten by Lammerts (1986b, pp. 78-79). The author rightly
questioned how could enough collagen remain in a
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fossil reputed to be two million years old to permit an
analysis of the substance. Lammerts concluded that
these fossils are not as old as claimed. Also a brief
discussion of the Piltdown man was offered. Mehlert
(1986c, pp. 131-132) pointed out the rise and fall of
various evolutionary mechanisms as an indication of
the inadequacies of naturalistic theories. Gradualism
vs. punctuated equilibria was considered. Wolfrom
(1987, pp. 178-179) outlined some findings “. . . that
cheetahs lack genetic diversity usually observed in wild
animal populations” (p. 178). He then asked why have
the animals survived the past 10,000 years with this
genetic “defect.” So much evolutionary reasoning leads
scientists up blind alleys.

Archaeology
Johns (1986, p. 37) noted some problems in the

carbon-14 dating of Egyptian artifacts. The contamina-
tion by modern wood, the reuse of ancient wood for
funerary artifacts and the destructiveness of the method
itself to valuable artifacts were briefly examined. A
review of the problems confronting biblical archaeol-
ogy was detailed by von Fange (1986, pp. 93-99). The
interpretation of field evidence and the typical chron-
ology arguments that surface in creation-evolution dis-
cussions were covered.

Chemistry
The stereochemical design in lipid molecules was

discussed by Heyes (1986, pp. 20-27). The topics re-
ported from a teleological viewpoint were:

Structure of biolipids
Brain lipids
Hormones
Biosynthesis of lipids
Stereoisomers
Materialistic speculation

The laws of thermodynamics were elucidated in a
popular manner by Matzko (1986, p. 29). The laws
were explained within a creationist format and their
implications outlined. In a well-written letter, Benton
(1986, p. 86) used thermodynamic reasoning in a pre-
sentation of snowflakes and zygotes!

Astronomy
Don DeYoung (1986b, p. 117) briefly examined “bub-

bles” in space. He noted that: “The natural origin of
the universe remains an insoluble problem for cosmolo-
gists.” Readers may be interested in a new book by
Russell Humphreys 1994) which outlines a new crea-
tionist cosmology. A letter written by DeYoung (1986c,
pp. 129-131) on the subject of an empty place in the
north (Job 26:7) from scientific and biblical standpoints
was included in this volume. A very perceptive essay
on comets was authored by Steidl (1987, pp. 153-160).
Since comets are quite fragile objects, they cannot exist
for more than a few hundred revolutions around the
sun. Thus it is likely that the continuing presence of
comets is evidence for a young solar system. Various
naturalistic theories, which cannot account for comets,
were debunked by the author. The redshift controversy
and the age of the universe were briefly addressed by
Oard (1987, p. 176). Klotz (1987b, p. 176) suggested
that Galileo was not persecuted for his belief in the
heliocentric universe and offered evidence to support
the claim.
Physics, Mathematics,
Age of the Earth, Pre-Flood Canopy

Tom Barnes (1986, pp. 30-33), using circuit theory,
claimed that in yet another way the earth’s young
magnetic age had been confirmed. Later Barnes (1987,
pp. 167-171) exposed the lack of reasoning of a theistic
evolutionist concerning various theories or the age of
the solar system. He effectively defended certain evi-
dences that suggest a recent creation. A unique model
of a pre-Flood canopy was developed by Johnson
(1986, pp. 54-61). He suggested that a combination of a
liquid water and ice canopy met “. . . the requirements
of both temperature and radiant energy for the pre-
Flood era” (p. 61). Also it would require a miracle or
some undiscovered physical mechanism to maintain
such a canopy. A critical examination of quantum
physics was conducted by Smith and Geist (1986, pp.
66-71). Some of the flawed philosophic conclusions
drawn from quantum mechanics were exposed. Hum-
phreys (1986, p. 115) offered some data on the magnetic
field of Uranus that supported his model for the crea-
tion of planetary magnetic fields.

The general theory of relativity was explored from a
creationist view by Chaffin (1986, pp. 118-120). Some
interesting conclusions were developed in the discus-
sion. A mathematical model to explain physical reality
was presented by Herrmann (1986, pp. 47-54). This
was the final selection in a series on the author’s
deductive-world model and its relation to Scripture.

Geology
A continuing bibliography on wrong-order formations

in the geologic column was listed in this volume (Lam-
merts, 1986a, p. 38; 1986d, p. 133). Some local flood
damage in Nelson County, Virginia as a result of hurri-
cane Camille in 1969 was discussed by Williams (1986c,
pp. 62-63). Applications from this catastrophe were
compared with what possibly could have happened in
the Deluge. Woodmorappe (1986 pp. 79-83) defended
his Flood model against some recent criticism from
another creationist geologist. Topics discussed were the
improbability of long-distant transport of fragile plant
material, most sediment eroded from the continents
would not settle in deep ocean basins, reproductive-
repopulation models after the Flood, ecological zona-
tion, differential escape during a Flood, desiccation
mudcracks vs. synaeresis cracks and pure sandstone
without fossils not being proof of slow deposition. A
comparison of diluviology and uniformitarian geology
was presented by Mehlert (1986a, pp. 104-109). He
defended Woodmorappe’s Flood model (Woodmorap-
pe, 1993) against gradualism so prevalent in geological
circles. Peterson (1986, p. 129) disagreed with an earlier
article in the Quarterly on an expanding earth model.

A field study in the Grand Canyon (Waisgerber, Howe
and Williams 1987, pp. 160-167) concerning a supposed
unconformity between the Mississippian Redwall Lime-
stone and Cambrian Muav Limestone was the subject
of an article. Micaceous shale layers found in both
limestones supports the the claim that the Mississippian
and Cambrian formations were deposited almost simul-
taneously. Also other evidences were noted that sug-
gested a rapid deposition of one limestone on the other
without the necessity of a 200-million-year hiatus. This
research report deserves serious study.
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Paleontology, Palynology, Ichnology
The September Quarterly cover photograph revealed

a polystrate tree trunk embedded in a cliff at Joggins,
Nova Scotia (Mulfinger 1986, pp. 41-42). Likely this
trunk was buried during a catastrophic event. An earlier
Quarterly article contained a section on polystrate fossil
tree trunks (Rupke, 1966). The first part of a series on
the Society’s work in the discovery of pollen grains in
rocks designated as Precambrian was written by George
Howe (1986d, pp. 99-104). He traced the history of
Cliff Burdick’s work, a later field trip by Williams and
Howe and the methods used to extract the fossil pollen
from the rocks. Part II of this series detailed some
experiments concerning possible modern pollen con-
tamination on microscope slides (Lammerts and Howe,
1987, pp. 151-153). These tests were undertaken to
illustrate how difficult it is to contaminate slides with
recent pollen grains when examining palynomorphs. It
was almost impossible to contaminate slides by airborne
pollen during slide preparation in the laboratory. Like-
wise the likelihood of contamination of rock samples
by airborne pollen while collecting in the field is highly
unlikely when reasonable care is taken. Some trace
fossil findings are discussed from a creationist stand-
point by Calais (1987, pp. 176-177). An article review
by Polsdorfer (1987, pp. 179-180) briefly covered some
aspects of the Archaeopteryx controversy. Mehlert
(1986b, pp. 128-129) presented some fossil evidence
that speaks against the “constancy of change.”

Philosophy
An interesting exchange between Wolfe (1986, pp.

84-85) and Ancil (1986, p. 85) occurred on the subjects
of substance, change and continuity in the creation-
evolution debate. The non-material hypothesis and its
implications for modern science were elucidated by
Riemen (1987, pp. 141-145). Examples were given from
the physical, biological, medical and social sciences.
Klotz (1987a, pp. 173-174) pointed out the unfair attacks
on Bishop Lightfoot concerning the exact hour of crea-
tion. It appears that some of Andrew White’s writings
on the subject are simply untrue. Different discussions
of the watchmaker argument (intelligent design) were
offered by Williams (1986d, pp. 64-65) and Howe
(1986c, p. 65). One was taken from an 1868 novel and
the other was an update of the argument. McGhee
(1986, p. 131) suggested that when the terms chance,
luck and randomness are used in a scientific context
they are employed to hide ignorance as to why a series
of events has transpired.

This volume of the Quarterly makes for interesting
reading on a wide variety of subjects.
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I Studied Inscriptions from before the Flood edited

by Richard S. Hess and David T. Tsumura. 1994.
Eisenbrauns. Winona Lake, IN. 480 pages. $60.00.

Reviewed by Don B. DeYoung*
This publisher specializes in studies of the Ancient

Near East. The scholarly books typically assume a
working knowledge of Hebrew and other ancient lan-
guages. For readers with the courage to explore such
texts, a treasure of ideas awaits.

The unusual title of this book is not a quote from
some modern Indiana Jones. Instead it comes from the
writings of Ashurbanipal, king of Assyria during 669-
626 B.C. His library, uncovered in Ninevah a century
ago, includes the Enuma Elish and Gilgamesh Epic
(Babylonian creation and flood accounts).

In this book 28 authors compare Ancient Near East-
ern writings with Genesis 1-11. I had expected a liberal
approach to Genesis from these world-class scholars
but was pleasantly surprised. The popular idea that
Genesis 1-2 is a composite of two separate, conflicting
creation stories (J an P, Jaywistic and Priestly accounts)
is thoroughly debunked (p. 27). “The first part of the
story [Gen. l] relates the creation of mankind in general
. . . the second part of the story [Gen. 2] narrates it
in more specific terms” (p. 169). Two examples of
similar writing style from contemporary Sumerian and
Akkadian literature are described.

Writer E. A. Speiser considers the location of the
Garden of Eden, “obviously a geographic reality” (p.
175). Many scholars reject a literal garden, but the only
“real fantasy in this instance is the unintentional contri-
bution of interpreters” (p. 175). The entire book is
carefully referenced, including those who have placed
the original garden in Australia, Mongolia, and even at
the North Pole!

This volume shows the depth of creation research
that is being done by analysis of ancient literature.
Ashurbanipal fully accepted the creation and flood ac-
counts; this book will encourage readers to do the same.
Genetic Engineering: Dreams and Nightmares by Enzo
Russo and David Cove. 1995. Freeman. New York.
234 pages. $22.95 hardcover. This review is based on
a pre-publication copy.

Reviewed by Eugene F. Chaffin**
*Grace College, 260 Seminar Drive, Winona Lake, IN 46590.

**715 Tazewell Ave., Bluefield, VA 24605.
The future is likely to bring human embryo research,
the misuse of genetic screening, the release of genetic-
ally engineered microbes, plants, and animals into the
environment, and the modification of genes in the
human germ line. All of these possibilities and more
are discussed in this book, written by two Europeans
but addressed primarily to an American audience. The
authors are not creationists, and apparently are not
very familiar with creationist literature, judging by
various statements in the book. For instance, in the
chapter on science, technology, and ethics they de-
nounce the Deus ex machina philosophy as explaining
almost everything but teaching nothing.

The authors divide the book into three parts: an
exposition of our knowledge of genes, DNA, RNA,
and protein synthesis in part one, a discussion of past
application of this knowledge in medicine, science,
and agriculture in part two, and finally some specula-
tion about what society is likely to become in the
future. The book is directed to adult persons who are
not specialists in molecular biology or genetics. It helps
such persons to understand what science has recently
learned in this field in addition to reviewing what has
been done in the past, say in Nazi Germany or other
scientifically advanced countries. This naturally leads
to ethical questions. The subject of abortion occurs
repeatedly whenever it is pointed out that genetic
screening is likely to become a reality. The authors
take what they seem to feel is a neutral viewpoint on
this subject. They point out that abortion is legal in the
United States. Many conservative Christians, Jews and
Moslems believe that killing of the fetus is not morally
justified, except in rare cases where the life of the
mother would be forfeited. The authors occasionally
allude to the existence of this segment of society, but
attempt to remain neutral, even suggesting that, given
that abortion is legal, perhaps it should be offered to
parents in cases where genetic screening results are
bad. Thus, although the ethical failures of Nazi Ger-
many are discussed in the book, it does not seem that
the authors appreciate fully what is needed to avoid the
repeat of the Auschwitz type moral failures of the past.

The book explains what is known about the nature
of viruses, human development from a zygote, the
composition of chromosomes, and other related topics.
For non-specialists, these are interesting and educa-
tional topics, and I would recommend this book for
that purpose.
 but not Kinship
 in reliable evidence that no genetic relationship (as a
st between us and vertebrate organisms. Furthermore all
istinct and really separated genetically from each other
h Mendelian genetics.
2.
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Introduction
Within the earth sciences, the modern creationist

movement is commonly perceived as reactionary rather
than innovative. Any theoretical capacity for discipline-
wide innovation is limited by the inability of the com-
paratively small number of creationist workers to per-
form and publish research on the same scale as their
secular peers. This difficulty was noted by Whitcomb
and Morris (1961, p. 332)

A complete reorientation of all the enormous
accumulations of pertinent data and interpreta-
tions would take not a few hundred pages, but
several large volumes at least, and would require
the intensive efforts of a great number of special-
ists trained in the various areas of geology and
geophysics.

Since that time, progress in creationist geological
earth history research has proceeded on a limited basis
(primarily because of the small numbers of researchers).
No research to date has persuaded large numbers of
the geologic profession to rethink and reject their com-
mitment to naturalism and uniformitarianism.

Modern historical geology is primarily a paradigm-
driven rather than a data-driven discipline. Therefore,
changes in foundational assumptions are more crucial
than the accumulation of specific examples in bringing
about major changes. ‘Proof by example’ has certainly
persuaded many and is an attractive method, but it is
impossible to prove a paradigm by examples. That is
not to imply that research investigating specific prob-
lems is inappropriate; indeed it forms the building
blocks of any new approach to historical geology. But
there must be an accepted understanding of the relative
place of both paradigm and example, and an apprecia-
tion of the limits of empirical demonstration, if his-
torical geology is to be changed.

What follows will be a series of papers which trace a
logical sequence of steps that the authors believe are
required for the development of a young-earth ap-
proach to earth history studies. We recognize and
acknowledge the tremendous quantity and quality of

*John K. Reed, Ph.D., 915 Hunting Horn Way, Evans, GA 30809.
**Carl R. Froede. Jr.. 2895 Emerson Lake Dr., Snellville. GA 30278.

†The term “naturalist-uniformitarian” is employed throughout this
series as a blanket description of the system of thought that
underlies most of modern secular geology. We recognize that at
many places it is cumbersome, and at others it is not specific
enough, but it does provide a consistent shortcut to label some-
thing that would otherwise multiply verbosity. We believe that
professional earth scientists will immediately grasp the nuances
implied by the authors, and for others we recommend Austin
(1979) for insight into understanding the role of uniformitarianism
in geology.

‡The term “biblical Christian” is employed throughout this series
as a blanket description of the system of thought that underlies
orthodox Christianity. We used “biblical” because many in our
time appear to believe that Christianity does not depend on God’s
revelation as much as man’s religious ability, and “Christian”
because aspects of biblical revelation are common to religions
other than Christianity.
work performed, both in the past and the present, by
the secular geologic community, and demonstrate that
countering their research by the accretion of a sufficient
quantity of examples to support proposed concepts is
neither necessary nor desirable. This conclusion is for-
tunate, because the last 35 years have demonstrated
that such a program is impossible.

Instead, a twofold progression is proposed: (1) the
replacement of the extrascientific naturalist-uniformi-
tarian system† that is foundational to modern geology
with a biblical Christian‡ alternative; and (2) the de-
velopment of geologic models of earth history within
that alternative framework. The first step must be taken
on a metaphysical level, and without that step, piece-
meal geologic studies done from a creationist perspec-
tive, while useful, will probably never generate the
major shift in thought (i.e. paradigm shift) required to
accomplish major changes in the discipline of geology.

Therefore, this series begins with an attack on the
metaphysical system of naturalism-uniformitarianism
by highlighting logical inconsistencies between founda-
tional axioms and both conclusions and methods of
that system. In the first paper we utilize a comparison
of similarities between Christianity and modern natu-
ralism to show how naturalism had been built on the
foundation of biblical Christian axioms that are contra-
dictory to the completed naturalistic structure, and
which cannot be internally justified by naturalism. A
positive demonstration of the consistency of the biblical
Christian system in each of the failures of naturalism is
presented in Parts I and II. In addition, methodological
constraints in earth history research are described. Fol-
lowing the reviews outlined in Parts I and II, the focus
begins to move from the metaphysical framework
towards the development of geologic models of earth
history within that framework.

Constraints on these models imposed outside of sci-
ence are discussed. Although these constraints are not
exhaustive, we are confident that their application will
provide powerful tools for creationist geologists in the
field. In the final paper we recognize the plausibility
of interpreting geologic strata by comparison to an
“ideal” stratigraphic chart, but we propose that this
stratigraphic chart be event-oriented rather than cen-
tered on chronology. Although specifics of any pro-
posed model may not be acceptable to all researchers,
we believe that a common base should be extended as
far as possible, and widely accepted by creationist
geologists. It is intended that this series will provide a
basis for future work by the authors, and hoped that it
will similarly profit other workers interested in doing
geological research within the biblical Christian system.
The authors are both professional geologists, but only
amateur philosophers and theologians. Parts of this
series may seem elementary to professionals in theology
and philosophy, and we welcome the supplementary
explanation of those individuals. We are committed to
the recognition that science, and especially historical
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geology, cannot function apart from reference to theol-
ogy and philosophy as well as other disciplines. On the
other hand, explicating those ties to the extent per-
formed here may be novel to professional earth scien-
tists, and may possibly be initially considered a waste
of time and effort. Therefore we beg the indulgence of
the professional theologians and philosophers in our
often basic presentation of those issues, as well as that
LETTERS TO T
of fellow professional earth scientists in what may be
to them a different perspective.
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HE EDITOR

Why Sediments Are on Continents:

An Answer to Mr. Yake
Yake Comment:

Many Flood geologists contend that both the ocean
basins and continents consist of the same crust. If
this were true, it would have resulted in most of
the sedimentary rocks being found in the oceans
when the Deluge swept across the continents.
However, the scientific data do not support this
concept. Can Flood geology explain what this
means? (Yake, 1995)

For many years geoscientists (both uniformitarian
and creationist) believed that the continents were fixed
in place and had not moved. Land bridges were hy-
pothesized in order to explain the migration of similar
creatures seen across the vast oceans. Many of these
land bridges had no physical evidence of their exis-
tence. This concept began to change in the early twen-
tieth century.

The Continental Drift theory was originally proposed
by Alfred Wegener in 1929 (Wegener, 1929). He based
his proposal on the way the continents fit together
(along the Atlantic Ocean side) and the corresponding
match of fossils found in both South America and
Africa. However, it was not until the early 1960’s that
the “Continental Drift” theory became more widely
embraced as a result of oceanic studies performed
during the 1940’s and 1950’s. Previous to that time no
mechanism could be found to “move” the continents
apart and, (as is typical in science) until one could be
found, scientists were not ready to change their para-
digm. With the discovery of sea-floor spreading centers
and subduction zones, the Continental Drift theory
became more widely accepted. It has been subsequent-
ly modified into the theory of Plate Tectonics and is
now accepted by many geoscientists.

Many creationist geoscientists have also accepted
the Plate Tectonic theory based on the evidences used
to support it. Recently a major research project was
presented by several creationist geoscientists in which
they explained how the theory works very well within
the framework of the young earth Creation/Flood
model (see Austin et al., 1994). Today the concept of a
Pangaean Supercontinent is accepted among creation-
ists because it explains how God could have easily
moved the animals to the Ark from across a single
landmass. Otherwise, the animals would have had to
travel thousands of miles across the various land bridges
to get to the awaiting Ark.

One of the main requirements of the Plate Tectonic
theory is that there be a density difference between
that of oceanic crust and the continents. It has been
scientifically demonstrated that the density of oceanic
basalt is much greater than that of the continental
rocks. So by accepting the Plate Tectonic theory, crea-
tionists would agree with the uniformitarians that there
is a density difference between the oceanic and conti-
nental crusts. This density difference does result in the
continents’ lying atop the more dense basaltic mantle
(which also composes the ocean basins).

Creationists advocate that the breakup of the Pan-
gaean supercontinent (via Plate Tectonics) occurred at
a very rapid rate. This is true whether it happened
during or after the Flood. The only “source” of clastic
materials would have come from the eroding landmass
itself. I propose that the highest rate of erosion would
have occurred mainly within the original 40 days and
nights of rain with the “breaking of the fountains of the
deep.” The remaining “331 Flood Days” (Whitcomb and
Morris, 1961, p. 8) reflect a period when “winds” blew
across the face of the waters (Gen 8:1). These winds
would serve to create currents. However, these currents
would not erode the continental materials at the same
rate as had occurred previously. These currents would
have lower sediment carrying capacities such that less
sediments would be moved during this period.

Sediments would only be transported as far as the
water energy could keep them in suspension. It would
also be correct to assume that the area of greatest
carrying capacity would be on the continents where
the water was the shallowest and the agitation would
have resulted in the highest sediment carrying capacity.
Moving off the continents would result in deeper water
conditions with lower sediment carrying capacity. This
would result in the Flood water dropping its sedimen-
tary load along the continent edges much like the
major rivers of today drop their sedimentary deposits
where they enter the sea. This is what is seen along
today’s continent margins. Thick continental deposits
have formed along the edges of many of the continents.
These sedimentary deposits rest on top of the adjoining
oceanic crust.

Where these deposits have formed is also a result of
the type of continental margin found. Where there are
trailing margins (e.g., the North American Atlantic
Coast) the sediment accumulation is great. Where there
are subduction margins (e.g., the North American
Pacific Northwest) the sediment accumulation has been
“swept under the continent.”

The oceans contain deep sea oozes and volcanic ash
deposits, but little to no continental sediments. This is
because the sediments which underwent erosion would
only be transported as far as the water carrying capacity
would allow. I propose that with rapid separation of
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the Pangaean supercontinent during the Flood, the
continental sediments would only be transported across
the shallow areas with deposition ending along the
continental margins. No massive sedimentation would
have occurred in the open oceans because the sediment
carrying capacity would not have allowed it. This is
what is seen along the continental margins of today
and this fits with what would be expected with the
breakup and subsequent movement of the continents
from the original Pangaean supercontinent.
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Carl R. Froede, Jr.
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How Did the Green River Varves Form
in a Global Flood?

Thank you and the various CRS geologists for your
help with my previous questions. I am personally of
the persuasion that the Noahic Flood was global, but
I can see why some people, including certain Chris-
tians, have problems with the concept of the global
flood. I would like to solicit input from CRSQ readers
as to how they would answer the following geological
objection.

A primary geological difficulty (in relation to the
Genesis Flood model) to which some critics point is
the Green River varve formations (Bradley, 1929, pp.
99-101; Weber, 1980, pp. 24-37; Moussa, 1968, pp. 1435-
1437; Schadewald, 1982, pp. 12-17). This lake has an
estimated 13 million individual layers or 6.5 million
varves. Varves are a particular type of deposit which
occur in certain lakes. The Green River formation is
about 2,000 feet thick, and beneath it lies another 25,000
feet of additional fossiliferous strata (Dott and Batten,
1971, p. 404). If the Noahic Flood is to account for this
geological phenomenon, it is estimated that these varves
would have had to have been formed (on average)
between 6 and 36 seconds.

Mudcracks and probable rain-drop impressions are
common features in the varves, as are ripple marks of
the oscillation type. In addition, there are bird and
insect tracks and bird droppings found along side these
marks. How could these markings have been made if
the varve formation was taking place every 6 to 36
seconds? Why are they there and at various points in
the layered sediment?
The Green River formation lies at the top of the
local geologic column (which global flood proponents
place at the end of the one-year flood), but surely
these birds, etc. would have died earlier.

According to Stokes’s Law, a fierce storm or cata-
clysm should deposit large particles on the bottom,
and the finest ones on the top. This is not the case with
the Green River formation. On the contrary, dead
plankton (measuring 50 microns in diameter) are found
on the bottom (100 feet below the surface). Accord-
ingly, it would take almost one week for this material
to reach the bottom. Based on the above computations,
it would have taken over 178,000 years to form the
varves found in this lake at a minimum. Others such as
Schadewald contend that it would have taken at least
20 million years to form these varves (Schadewald,
1982, pp. 12-17).

Any help that flood geologists can afford in answer-
ing this difficulty would be greatly appreciated.
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Bill Yake
14545 Oakmere Drive
Centreville, VA 22020
Varves and the Flood: A Reply to Mr. Yake
Reading the June 1995 issue of the CRSQ, specifically

the replies to Bill Yake, was a somewhat frustrating
experience for me. The frustration comes from the
fact that many of the issues raised have been answered
long ago. For instance, the arguments about the pro-
liferation of reptilian remains in the Karoo, the excess
of fossils, etc., have all been refuted in my work Studies
in Flood Geology (Woodmorappe, 1993). I would ex-
pect the anti-Creationists to keep raising the same bogus
issues over and over again, but I would like to see
scientific creationists be better informed of the work
that has been done to date.

As for the Green River Formation, I do not have
time to research this topic at present, since I am in-
volved in other work now. However, the oft-repeated
arguments about its “annual” formation rest on mis-
conceptions about Flood Geology:

(1) The premise that each of the many millions of
laminae must have been an independent turbidity
event. In actuality, a large turbidite can easily gen-
erate many such layers at a time.
(2) The premise that the Green River Formation
must have been deposited towards the latter stages
of the Flood. In actuality, the entire local sedimentary
sequence could have been deposited entirely during
the early stages of the Flood.
(3) The premise that mudcracks and synaeresis
cracks are always discernible (arguments to the con-
trary notwithstanding).
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(4) Uncritical acceptance of allegations that 11-year
cycles have been found in the laminae. Such claims
have been made for decades, and most of them
have been statistically discounted. Indeed, modern
claims of cyclicity in ancient data are viewed increas-
ingly with a grain of salt, even if the statistical analysis
seems to support it.
(5) Repetition of hoary arguments about the vast
amounts of time needed for small sedimentary par-
ticles to settle. It ignores the ability of turbidity
currents to carry fine particles in slurry form, some-
thing shown by Kuenen and Migliorini (1950). It also
ignores the effects of flocculation.
(6) Uncritical acceptance of the genuineness of
biogenic sedimentary structures. How many “bird
footprints” are actually synsedimentary or even dia-
genetic features?
(7) Complete lack of discernment on the scale of
so-called emergent features. How many different
Green River laminae actually have unquestionable
footprints? How widespread are these footprint-
bearing layers? How many such horizons are unques-
tionably superimposed in any one locality?
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John Woodmorappe
Comments on “Polar Dinosaurs and the
Genesis Flood” by M. J. Oard,

1995, CRSQ 32:47-56
Introduction

The author wishes to address two different issues
raised in the above referenced paper, both which sup-
port portions of Oard’s (1995) proposed theory. The
first issue is a “fourth hypothesis.” By addressing this
hypothesis I believe that it will serve to resolve any
issues of trackway or egg clutch paleoenvironment
within the context of the young-earth Flood model.
The second issue is a suggested “proof” in support of
an elevated terrane which occurred during the early
stages of the Flood.

A Fourth Hypothesis?
Michael Oard (1995) presented three most interesting

theories to account for the occurrence of dinosaur
footprints and trackways found from central Texas,
through the Rocky Mountains, extending into northern
Alaska. One concept within his theory (here referred
to as the Elevated Flood Terrane Model) does appear
to hold great promise in resolving the occurrence of
dinosaur trackways and nests found in the western
regions of North America. However, I wish to raise a
fourth theory, one to which I hold no particular fond-
ness, yet one which must be addressed in order to
either discount or incorporate it within the Elevated
Flood Terrane Model.

This fourth hypothesis begins with landing of the
Ark on the mountains of Ararat (Gen 8:4), and the
eventual release of the animals from the Ark (Genesis
8:19) on the 428th day of the Flood (Whitcomb and
Morris, 1961, p. 8). Representatives of all the terrestrial
creatures are believed to have BOTH entered and
exited the Ark, dinosaurs included. The climate at this
time was still considered mild due to the climatic con-
ditions associated with the still receding Flood waters
and the unstable global climatic circulatory system. It
should follow that extreme cold would not have started
in the polar regions until sometime thereafter (Oard,
1990, p. 31; Vardiman, 1993). Plant and certain types of
animal life (e.g., small animals, insects, fish, reptiles,
and amphibians) are suggested as having population
explosions soon after leaving the Ark (Oard, 1990, p.
83). Several generations of these creatures could have
led extended lives in a manner similar to what humans
experienced immediately following the Flood (see
Whitcomb and Morris, 1961, p. 24, Figure 3) contribut-
ing to the population explosion (i.e., numerous sexually
mature animals—all capable of producing numerous
offspring). This would also hold true for any dinosaurs
which were living following their departure from the
Ark. They could have multiplied rapidly (possibly
forming large herds) and would have migrated due to
the demand for new food sources. If they migrated
eastward they could have been trapped and buried in
different Post-Flood environments (e.g., Mongolian
Gobi desert) and could have been some of the first
creatures to cross any existing Bering Strait land bridge.
This is dependent upon this high latitude still remaining
temperate and the existence of a land bridge to the
North American continent. If the dinosauria were able
to successfully cross the land bridge, they would move
into the relatively small area from which the Flood
waters had withdrawn (i.e., the Cordillera). This area
along with much of the area presented in Oard’s Figure
2 (1995, p. 50) was subject to BOTH tectonic uplift and
associated extrusive volcanism. This then leaves us
with several questions:

1. Could the dinosaur herds have been the first
to colonize the western Unites States as the reced-
ing Flood waters withdrew from the Western Inte-
rior Seaway (see Froede, 1995)?
2. Could they have then become subject to tec-
tonically induced tsunamis, diastrophism (creating
an unacceptable temperature change and drier
climate), and burial by extrusive volcanics which
were more active during this period in Post-Flood
(i.e., Lower Ice Age) history?
3. Currently, the vertebrate paleontologists tell
us that the various dinosaurs died in floods (both
big and small). Could these floods have been the
result of the onset of the Ice Age and increase
precipitation, from both rain and snow (with the
rain and snow melts creating conditions of flooding
and rapid burial)?

Again, this rapid migration of dinosaur herds could
provide both the trackways and nests which are in
many places common to the area, and it would also
answer the shallow nature of their burial in semi-
lithified to consolidated sediments. This theory could
also explain the occurrence of trackways and nests
found in association with the Western Interior Seaway.

However, this concept does not explain the occur-
rence of trackways and nests buried in vertical cycles
or under considerable amounts of sedimentary (i.e.,
Flood) deposits. It also does not explain why more
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nests are not found today, if the then existing landmass
was in fact a terrestrial land surface. If dinosaurs existed
in the large migrating herds suggested by paleontolo-
gists then evidence to support this concept should be
plentiful. It is not. Most of the dinosaurs are found in
jumbled bone beds. Dinosaur nests are sporadic.

Also this fourth hypothesis does not appear to fit
with the occurrence of multiple trackways which are
found at great depth (e.g., Lockley, 1991, p. 90, Figure
8.2; Lockley, Hunt, and Meyer, 1994, 260, Figure
10.10). I find Oard’s hypothesis of an elevated terrain
in select areas during the Flood most interesting. How-
ever, I also believe that further investigation and refine-
ment of this Elevated Flood Terrain Model is necessary
to further understand how these trackways and nests
fit within the creationist geological timescale (Lower/
Middle/Upper Flood Event?).

Trackways in Coal Measures
In support of Oard’s concept of an Elevated Flood

Terrain I wish to relay the following. I have on several
occasions come across references of vertebrate foot-
prints in shale layers associated with coal seams. These
various references usually document (with photographs)
the occurrence of footprints (from amphibian to reptile,
including a variety of dinosaurian ichnospecies) as
either sole casts (i.e., hypichnia) along the roof and/or
footprints on the floor (i.e., epichnia of shale layers
associated with the coal seams (e.g., Aldrich and Jones,
1930; Parker and Balsley, 1989; Parker and Rowley,
1989; Lockley, 1991, Plate 5; Lockley and Hunt 1995,
pp. 216-229).

The current young-earth Flood model for the forma-
tion of coal (i.e., allochthonous), from buried woody
material (Austin, 1979; Woodmorappe, 1978; Coffin
and Brown, 1983), would make the occurrence of these
trace fossil footprints extremely difficult to explain.
Using the allochthonous model for a depositional setting
would appear to require that footprints occurred in
two different circumstances: 1) in soft clay layers which
were later covered over by woody debris and that this
occurred several times (to account for the occurrence
of these tracks in the vertical profile) and/or 2) that the
log mat would be buried and then walked over by
either an amphibian or dinosaur, leaving footprints in
the roof of the coal seams. All of this occurred in some
unknown depth of water. However, if we can invoke
the rising of select subaqueous surfaces due to dia-
strophism, which makes sense when we think of the
complex tectonic processes in effect during the Flood,
we can then create temporary land surfaces which
would allow the creation and development of track-
ways. Thus uplifted log/plant mat Flood deposits could
have served as temporary subaerial and/or subaqueous
highgrounds from which certain creatures could tem-
porarily stand until additional forces resulted in its loss
(e.g., rise in water level, creature is washed from an
elevated surface, creature dies due to exhaustion, and
exposure). The footprints made in the soft sediments
overlying the log/plant mat would then be preserved
as sole casts. If additional woody materials then buried
the footprints the impressions would then remain pre-
served as imprints. This is how certain dinosaur and
amphibian footprints are observed today in various
coal seams.
Conclusion
One of Oard’s (1995) concepts regarding the occur-

rence of elevated terrain in select areas during the
Flood provides answers for more than just dinosaur
trackways and egg clutches. This concept also solves
the occurrence of amphibian and reptilian footprints
as both impressions and casts found in the shale layers
both overlying and underlying various coal seams.

Further refinement of this concept could help to
resolve the time frames (within the Flood event) when
diastrophic movement occurred for the various moun-
tain ranges, and possibly aid in the modeling of the
topographic land surface as it became exposed with
the withdrawal of the Flood waters.
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Carl R. Froede, Jr.
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Snellville, GA 30278-6644
Comment on Polar Dinosaurs
and the Genesis Flood

Dinosaur trackways and nests are of great palaeon-
tological importance because they represent in situ
evidence of the dynamic activity of dinosaurs during
life (Lockley and Gillette, 1989, p. 3). Tracks and nests
are also of crucial significance in the development of
creationist models of earth history. Michael Oard’s re-
cent paper, ‘Polar dinosaurs and the Genesis Flood,’
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attempts to account for Mesozoic nests and tracks
within a Flood model. However, on a number of counts,
we feel that his paper is fundamentally flawed. In
order to explain why, we first need to go back to the
Biblical record.

Scripture teaches that all air-breathing land animals
were destroyed in the Flood, except for those on board
the Ark (Whitcomb and Morris, 1961, p. 13). A straight-
forward reading of Genesis 7 leads to the conclusion
that the Flood had inundated all pre-existent land sur-
faces by the end of Day 40 (Whitcomb and Morris,
1961, p. 4), although Oard’s view is that this point was
not reached until the end of Day 150. Oard frankly
admits that he favors a 150-day period because it allows
longer for the formation of multiple track- and nest-
bearing horizons (1995, pp. 52, 54). However, we be-
lieve that Scripture must constrain our theorizing, not
the other way round, and we reiterate that the most
straightforward reading of the text indicates that the
Flood had inundated the continents by Day 40. Oard
cites Coffin (1983) in support of the 150-day interpre-
tation, but, although Coffin allows for it as a possibility,
he actually appears to favour the 40-day interpretation.
In any case, the point remains that all air breathers
were dead by either Day 40 or Day 150.

Since tracks and nests can only be the product of
living animals, Bible-believing creationists should there-
fore expect tracks and nests of air-breathing, terrestrial
vertebrates to have a characteristic stratigraphic dis-
tribution. The Bible allows for the possible formation
of tracks and nests during the inundatory phase (the
first 40 or 150 days), but then tracks and nests of air-
breathers should disappear from the fossil record until
the recolonization of the earth after the Flood by de-
scendants of the creatures preserved on the Ark. Even
trackways formed during the inundatory phase of the
Flood may not have been preserved because of the
extremely catastrophic nature of early Flood events.
Oard’s proposal is that essentially all dinosaur track-
ways and nesting sites were formed during the first 150
days of the Flood, while the Flood was still transgress-
ing onto the continents.

It is here that we encounter the first major problem
with Oard’s thesis. His model demands that the Meso-
zoic sediments must have been deposited early in the
Flood. The problem with this is that the Mesozoic
sediments occur too ‘high’ in the stratigraphic column
for this to be the case. As Oard himself points out,
many track and nest sites overlie tremendous thick-
nesses of Palaeozoic and earlier Mesozoic sediments:

Deep fossiliferous Flood sediments underlie the
tracks. In other words, the dinosaurs were walking
on thousands of meters of freshly deposited Flood
sediment. (Oard, 1995, p. 51)

Ironically, in the same issue in which Oard’s article
appeared, arguing that the Mesozoic of North America
was early Flood, a paper by Froede (1995) argues that
the Mesozoic of North America was late Flood. It
should be obvious that the Mesozoic cannot record
both the transgressive and regressive stages of the Flood
at the same time! The stratigraphic position of the
Jurassic and Cretaceous rocks demands that if they are
Flood sediments at all then they must be late Flood—
and if they are late Flood, then they should contain no
tracks or nests since all terrestrial air-breathers would
already have died. This means that neither Froede nor
Oard can be correct. If the inundatory phase lasts from
at least the Cambrian until the Upper Cretaceous we
are forced to squeeze the entire period from when the
earth was totally submerged right to the end of the
Flood—still over 200 days according to Oard’s chronol-
ogy—into just the Tertiary. This gives us a seriously
distorted record of the Flood, and does not provide a
sensible correlation between Biblical and geological
events. So how should we understand these track- and
nest-bearing sediments? We suggest that the global
stratigraphic distribution of tracks and nests is almost
precisely what creationists should expect— if the Meso-
zoic is post-Flood. In a forthcoming series of papers in
the Creation Ex Nihilo Technical Journal we will argue
that the Mesozoic rocks are indeed post-Flood, and
that the Flood proper is essentially a Palaeozoic phe-
nomenon with the Upper Palaeozoic recording its re-
cessive phase. We feel that this interpretation of the
geological record explains a range of data which do
not fit into more traditional creationist models.

Leaving aside the all-important fact that the Upper
Cretaceous sediments are in the wrong stratigraphic
position to be early Flood deposits, there is also an-
other serious difficulty with Oard’s hypothesis. We do
not believe that Oard has done justice to the evidences
for time that exist at some of the nest sites. For instance,
Horner and Makela (1979) describe fifteen 1-meter-
song juvenile hadrosaurs (‘duck-bills’) found together
in 1978 in a nest-like structure in the Two Medicine
Formation near Choteau, Teton County, Montana.
However, not only had a nest been built, and eggs laid
and hatched, but, according to the authors, wear on
the teeth of these young dinosaurs indicates that they
had been feeding for some time. They state, “Some of
the individual teeth are worn more than three-quarters
their length” (p. 297). These data are consistent with a
post-Flood interpretation. However, it is virtually im-
possible to imagine how this sequence of events could
take place within the 40 or even 150 days of the Flood’s
transgressive phase, taking into account that any pre-
viously deposited Palaeozoic and Mesozoic sediments
would also have to be squeezed into this period. Flood
geologists must avoid falling into the trap of indulging
in the same kind of imaginative storytelling that we
find so objectionable from evolutionary biologists.

A second nesting site in Teton County has yielded 10
ornithopod nests, each approximately one meter in
diameter, and separated horizontally from one another
by about two meters. The important point to note here
is that these nests have been found on at least three
different sedimentary horizons within three-meter ver-
tical section (Horner, 1982). This indicates that nest
construction, egg-laying, and nurture of juveniles oc-
curred at this locality at least three successive times.
One cycle of this sort is difficult to accommodate
during a period of 40 or even 150 days, but the estab-
lishment of three successive nesting colonies one after
the other during the Flood surely strains the imagina-
tion, even allowing for the fact that the growth rate of
baby dinosaurs was rapid (Paul, 1994). This is powerful
evidence that these sediments should be assigned to
the post-Flood era.
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The problems are not limited to nest sites. Stokes
(1987) has investigated gastroliths (stomach stones)
from some Lower Cretaceous dinosaurs. He found
that many of these gastroliths were composed of lithi-
fied, fossil-bearing sedimentary rock which appeared
to be derived from Palaeozoic and pre-Cretaceous
Mesozoic sedimentary rocks. This is further evidence
that these dinosaurs were living after the Flood, unless
we want to suppose that—as well as fleeing from the
rising Flood waters, making tracks, building nests, and
feeding their young—they were swallowing pebbles
of earlier Flood sediments for use as gastroliths!

Both Oard and Froede assume that the Mesozoic
rocks were formed during the Flood year, and do not
consider it necessary to justify their assumption. Their
Flood models should, however, be evaluated alongside
a whole spectrum of Flood models which satisfy the
constraints of Scripture, and which attempt to do justice
to geological evidences. The issues raised in this letter
indicate that a greater awareness of alternative Flood
models is needed. It is time for us to rethink our ideas
about the location of the Flood/post-Flood boundary
in the geological record. In our view, it is no longer
possible to place this boundary in the Cenozoic or
even at the end of the Mesozoic. Rather, the evidence
points to a Flood/post-Flood boundary somewhere
near the end of the Paleozoic. Rethinking our cherished
beliefs is not a comfortable experience, but we must
not allow ourselves to exhibit the same kind of closed
mindedness for which we so often criticize evolutionist
colleagues. We must not become trapped by our
models, but be willing to re-examine them in the light
of Biblical and scientific data, while holding firmly to
fixed Scriptural points (e.g. young earth, global flood,
no death before sin). Until this happens, we fear that
our reinterpretation of earth history will win few con-
verts from the evolutionist establishment. We should
avoid erecting unnecessary barriers in the way of belief.
We invite open discussion on this neglected issue of the
Flood/post-Flood boundary.
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Late Cretaceous Epeiric Sea or Floodwater?
(A Reply to Garner, Robinson,

Garton, and Tyler)
Recently Garner, Robinson, Garton, and Tyler (1995)

have suggested that I have failed to justify my assump-
tion of the North American Cretaceous (and really all
of the Mesozoic Western Interior Seaway) sediments
as being Floodwater derived. Additionally they have
suggested that these Mesozoic deposits which I date to
the Middle to Upper Flood Event Timeframe, should
be moved instead to the Post-Flood (Ice Age Time-
frame?). My following comments will generally be
aimed at defending my interpretation of the epeiric
sea/Floodwater issue within the Young-Earth Flood
Model. However, I will also address some issues which
support both my interpretation and Michael Oard’s
(1995) Elevated Flood Terrain hypothesis. It does ap-
pear that the basic point in this disagreement is on the
placement of the North American Mesozoic sediments
within the creationist geological stratigraphic column
(i.e., Flood Event versus Ice Age).

Summary
Previously, I suggested that Floodwaters slowly re-

ceded from the North American Continent during the
Middle/Upper Flood Event Timeframe, which is anal-
ogous to the middle to late Mesozoic (Froede, 1995a,
p. 14). This interpretation is based on the fact that all
of the Cretaceous Western Interior Seaway sediments
are composed of marine sediments and fossils. Some
of the Mesozoic deposits adjacent to this epeiric seaway
are not believed to be marine (but even these sediments
exist on top of Mesozoic marine sediments). Many of
these non-marine deposits have been found to contain
dinosaur bones and in certain cases even dinosaur nests.
These dinosaur bone and nest containing sediments
are usually buried by additional sediments which may
or may not infer a marine environment.

My central point in attempting to identify specific
stratigraphic boundaries within the Young-Earth Flood
Model lies with a determination of energy forces in ef-
fect during certain Timeframes. I view the Flood Event
Timeframe as providing the greatest geological energy
available for generation and erosion of earth materials.
Energy levels would only decrease from this Flood
Event Timeframe and this would be reflected in the
types and amounts of sediments which were deposited.

The Issues
As previously mentioned, this whole discussion re-

garding the middle to late Mesozoic epeiric seaway as
reflecting retreating Floodwaters versus Ice Age de-
posits, is based on a difference in the interpreted
position of the Flood Event/Ice Age boundary. In
order to define the appropriate placement of that
boundary we should examine the issues which will
effect this determination.
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Environment
The first issue to be addressed is the environment in

which these various Mesozoic sediments were depos-
ited. Much work has been performed, and is not cited
here, on the Western Interior Seaway. This epeiric sea-
way existed across the North American continent dur-
ing most of the Mesozoic (which I date to the Flood
Event Timeframe). This seaway changed positions
laterally on the continent due to diastrophic processes
in effect during this era. All evidence (both lithologic
and paleontologic) point to a marine environmental
setting while these sediments and fossils were depos-
ited. If these deposits date to the Post-Flood (Ice Age
Timeframe?) then how would we explain the marine
nature of those deposits (e.g., glauconite, carbonates,
coal) and the fact that these deposits usually contain
fossils which reinforce a marine environment (e.g.,
fish, whales, turtles, crocodiles, pelecypods, and micro-
invertebrates)? I fail to understand the Garner et al.,
(1995) position regarding the dating of these marine
sediments within the Post-Flood (Ice Age) when they
appear to support evidence of the Flood waters on the
continental landmass. Therefore, I refer these individ-
uals back to my cited references for a reexamination of
the details of the suggested epeiric seaway and would
ask to review their evidence which suggests that this
was not a marine environment. Additionally, I would
appreciate an explanation as to how marine sediments
and fossils can be deposited if there were no marine
water body (i.e., Floodwaters) present? Clearly the
physical evidences do not match with their suggested
interpretation.

In a paper upon which I am currently working, I
have proposed that the Flood Event/Ice Age boundary
for the North American continent be identified with
the end of marine deposition and the beginning of
freshwater deposition (Froede, in preparation). This
Flood Event/Ice Age boundary would then reflect a
change in physical conditions and not be based on a
globally equivalent time event (i.e., not based on bio-
logical evolutionary paleontology!—Froede, 1994).
Derek Ager (1993, pp. 97-111) discussed this same
concept when he described the placement of a “golden
spike” (i.e., the boundary separating two different geo-
logic periods). Today geoscientists face this same issue
when attempting to determine the end of the Pleisto-
cene Ice Age (or single—Oard, 1990) and the beginning
of the Holocene in areas such as the Antarctic. We have
the same issue here. We have the termination of marine
conditions (Upper Flood Event) and the initiation of
freshwater depositional conditions (Lower Ice Age).
This “boundary” will not necessarily be located at the
same uniformitarian stratigraphic position globally, as
some areas would have established terrestrial conditions
soon after the Flood waters drained (e.g., elevationally
high areas) while other areas would exist in a marine
environment for possibly hundreds of years. Knowl-
edge of both the local and regional stratigraphy, includ-
ing bio- and litho-facies transitions, would also be
essential in identifying the Flood Event/Ice Age
boundary. This is the approach I take when examining
the continental stratigraphic column within the context
of the creationist geological timescale. Boundary deter-
mination for the oceanic basins will require a different
model, perhaps based on temperature change as ex-
hibited by microfossils, oxygen isotopes, or some other
means (Oard, 1990; Vardiman, 1993; 1994). This pos-
sible oceanic boundary determination will not be
addressed here.

Paleontology
The next issue is the applicability of fossils in dating

strata and their relationship to the creationist geolog-
ical timescale (Froede, 1995b). Our timescale will
require a complete reevaluation of the uniformitarian
stratigraphic column on both the local and regional
scale. We are working from a position diametrically
opposed to biological evolution. What is at issue is
time/evolution versus energy/events.

The young-earth creationist stratigraphic column
must be reconstructed within the framework of the
Biblical record (Froede, 1995b). In many cases this will
result in direct conflict with uniformitarian evolutionary
stratigraphic (i.e., biostratigraphic) interpretations. For
example, the Jurassic in certain sections of Europe
might correlate to the Cretaceous in North America,
and to the Triassic in sections of South Africa, all based
on the energy/event comparison required using the
creationist geological timescale. The Flood was a high
energy event and through a correlation of energy/effect
relationships we can attempt to reconstruct depositional
environments (not ecological) and correlate those strata
across areas and ultimately globally. The same holds
true for the Ice Age and its energy/effect relationships.
Again, only through careful field characterization can
we accurately make this determination.

Stratigraphy
The Paleozoic/Mesozoic boundary reflecting the

Flood Event/Ice Age as suggested by Garner et al.,
(1995) does not appear to fit with locations such as the
United States Gulf Coastal Plain. The Gulf Coastal
Plain contains tens of thousands of feet of sedimentary
deposits which would all fall into a post-Flood (i.e.,
Ice Age) timeframe. These deposits include massive
halite layers, carbonates, clastics, and volcaniclastics.
All of these deposits would require a tremendous
“energy” setting from a time frame following the Flood
Event. Clearly this presents a serious issue if we wish
to place the Flood Event/Ice Age boundary this far
down the stratigraphic section. I believe and continue
to support the Flood Event/Ice Age boundary as being
tied to a change in depositional environments (i.e.,
marine to freshwater). This transition in depositional
environments can also reflect the change in energy as
we move from a high energy Flood Event into the
decreasing energy of the Ice Age Timeframe. Hence,
for the Gulf Coastal Plain, this boundary would then
translate to the Oligocene/Miocene.

Evidences In Support of An Elevated Terrain Model
The authors also cite Michael Oard’s (1995) work as

inaccurate in relationship to the Young-Earth Flood
Model. Again their position is based on paleontologic
evidences which they suggest should move these Meso-
zoic strata into the Post Flood (Lower Ice Age?). How-
ever, many more evidences exist which would suggest
that these elevated areas possibly existed during the
Flood and might have served as refuge for the dino-
saurs. Probably the most impressive evidence is that
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these trackways and nests all line up and follow a
general north-south trend directly adjacent to areas of
uplift (e.g., Llano uplift and the Rocky Mountains).
The author has also noted “amphibian” (based on the
evolutionary age of the rocks, i.e., pre-dinosaur) track-
ways adjacent to the uplifted Appalachians in the east-
ern United States. Previously, I have suggested that
perhaps these trackways and nests might help us iden-
tify the timing of orogenic movement within the Flood
event (Froede, 1995c). However, I believe that Oard’s
(1995) theory does require additional study (as does
mine) to further define and refine the exact timing in
which these elevated areas existed (e.g., 40 days versus
150 days). and how they were used by the various
dinosauria. Additional theories to explain dinosaurs,
nests, and trackways should be suggested and tested
against the Biblical record and physical evidence. None
of us have “THE” answer; and the young earth Flood
model can only be improved upon with competition
from a variety of theories—all of which must address
the physical record.

Trackways in Coal Measures
I have on several occasions come across references

to vertebrate footprints in shale layers associated with
coal seams. These references usually document (with
photographs) the occurrence of footprints (both am-
phibian and reptilian, including a variety of dinosaurian
ichnospecies) as either sole casts (i.e., hypichnia) along
the roof and/or footprints on the floor (i.e., epichnia)
of the shale layers associated with coal seams (e.g.,
Parker and Balsley, 1989; Parker and Rowley, 1989;
Lockley, 1991, Plate 5; Lockley and Hunt, 1995, pp.
216-229). Many of these coal seams are “dated” to the
Mesozoic and are used to support the allochthonous
model for coal formation along the Western Interior
Seaway (Lockley and Hunt 1995, pp. 216; Parker and
Rowley, 1989, p. 361; Parker and Balsley, 1989).

The current young-earth Flood model theory for the
formation of coal, from autochthonous woody material
(Woodmorappe, 1978; Austin, 1979; Coffin and Brown,
1983), would make the occurrence of these footprints
difficult to explain. This coal formation model would
appear to require that footprints occurred in two dif-
ferent circumstances; 1) in soft clay layers which were
later covered over by woody debris and that this oc-
curred several times (to account for the occurrence of
these tracks in the vertical profile) and/or 2) that the
log mat would be buried and then walked over by
dinosaurs, leaving footprints in the roof of the coal
seams. All of this occurred in some unknown depth of
water during the Flood.

If we can invoke the rising of select subaqueous
surfaces due to tectonic activity, which makes sense
when we think of the complex diastrophic processes in
effect during the Flood, we can then create elevated
surfaces which could allow for the development of
trackways and possibly even nest sites. These uplifted
terrain and log/plant mat deposits could have served
as temporary subaerial and/or subaqueous highgrounds
from which certain creatures could temporarily have
stood until additional forces resulted in its loss (e.g.,
rise in water level, creature is washed off of elevated
surface, creature dies due to exhaustion, exposure, etc.).
The footprints made in the soft sediments overlying
the log/plant mat would then be preserved as sole
casts. If additional woody materials then buried the
footprints the impressions would then remain preserved
as imprints on the floor of the coal seams. This interpre-
tation could also explain the vertical stacking of dino-
saur footprints in multiple sedimentary deposits as
dinosaurs walked across a new, higher surface as addi-
tional sediments were deposited on these elevated areas.

Conclusion
Much information exists which identifies the middle

to late Mesozoic Western Interior Seaway as a marine
environment stretching across the North American
continent. This is based on the physical evidence of
both marine lithology and paleontology (not to men-
tion the trace fossil evidence!). All of this points to a
period in which the North American continent was
covered by marine waters. I would suggest that this
correlates directly with the Middle/Upper Flood Event
Timeframe.

Terrestrial-freshwater conditions developed on the
continents following the withdrawal of the Floodwaters.
This resulted in the generation of sediments which
typify a freshwater facies (e.g., root traces, structured
soil profiles, freshwater fossils, and paleosols). The
boundary separating these marine and freshwater sedi-
ments could exist as either a gradual or sharp contact
depending on the nature of Floodwater withdrawal.
This contact would exist for all exposed continental
areas (this would also be true for areas which became
exposed with a drop in sea-level during the single Ice
Age; e.g., the Bahama Banks).

The occurrence of dinosaur trackways on elevated
ridges formed at some period during the Flood Event
has yet to be refined in terms of timing of those events
within the young-earth Flood model. Additionally, other
sites across the globe have yet to be compared to this
suggested Elevated Terrain Model to determine its
appropriateness.

I agree with Garner et al., (1995) that creation-catas-
trophists must further develop and define our young-
earth Flood model using sound scientific judgment as
bounded by the Scriptures. We must all serve to
“sharpen” one another and to develop accurate scien-
tific models within the framework of the young-earth
Flood model, as we wait for our Saviour’s return.
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Carl R. Froede, Jr.
2995 Emerson Lake Drive
Snellville, GA 30278-6644
Polar Dinosaurs: Response to Garner,
Robinson, Garton, and Tyler

I welcome comments on my hypothesis to account
for dinosaur nests, eggs, babies, tracks, and graveyards
within the first 150 days of the Genesis Flood (Oard,
1995). The reader must remember that the scenario of
exposed Flood sediments from New Mexico to Alaska
parallel to the Rocky Mountain Front is an hypothesis
that needs development, just like other hypotheses of
Flood and post-Flood events of the prehistoric past. I
agree with Garner, Robinson, Garton, and Tyler (1996)
that the in situ dinosaur remains are of crucial signifi-
cance for the development of creationist models of
earth history.

I admit to being surprised at the Third International
Conference on Creationism that many European crea-
tionists believe that most, if not all, the Mesozoic as
well as the Cenozoic is post Flood. Based on observa-
tions and the geological literature, I have come to
more and more believe that the Flood/post-Flood
boundary is in the late Cenozoic. I too plan to defend
this belief in the same future issue of Creation Ex
Nihilo Technical Journal. In this letter, I will try to
briefly answer the objections of Garner et al. (1996).

Although Garner et al. (1996) admit that all the air-
breathing animals outside the Ark could have died
within 150 days, they do not favor this interpretation
of Genesis 7 I have reread Genesis 7 four more times
and I can make a case for either a 40 day or a 150 day
period for the death of the air-breathing animals. Both
seem like a straightforward reading of the text without
exegetical gymnastics. Reiterating what I said in Oard
(1995, p. 52, 53), the text of Genesis 7 jumps ahead of
itself by about 40 days in verse 12. Furthermore, verse
17 could mean that the Flood came upon the earth for
40 days before the Ark floated. Alternately, the verse
could summarize the first 40 days by saying within that
period the Ark floated away. Verses 18 to 20 continue
with the water prevailing more and more and finally
covering the high mountains. There is no more mention
of the 40 days after verse 17. Verses 21 to 23 tell us the
result on the biota of the earth. Verse 24 ends with the
total length of the waters prevailing—150 days. If the
Flood had already wiped out all mankind and animals,
one logical question that can be asked is why would
God continue the Flood past 40 days?

I have come to believe that the dinosaur tracks,
eggs etc. occurred during the inundatory phase of the
Flood, according to a new creationist geological time-
scale developed by Tasman Walker (1994) and Carl
Froede (1995a). Most of the sedimentary rocks should
more easily conform to a Flood scenario than to a
uniformitarian scenario of generally slow deposition
over vast periods of time. The contrast between the
two models is vast, but part of the problem is the
geological presuppositions one takes to the field. Foot-
prints would be one of the indications of the inundatory
stage (Walker, 1994, p. 591) or would be post-Flood as
Garner et al. (1996) believe. I would say the same
conclusion can be drawn from nests, eggs, and newly
hatched babies.

The first major problem Garner et al. (1996) see in
my hypothesis is that the sediments containing the
dinosaur remains, tracks, eggs, etc. are too high in the
stratigraphic column. I am not sure whether this means
the geological column or the lithostratigraphic column
in the area I surmise was exposed during the early
stage of the Flood, or both. Garner et al. (1996) essen-
tially say that too many sedimentary rocks were laid
before the tracks were made, the nests dug, and the
eggs hatched. Somehow, the authors conclude that
these tracks, eggs, etc. would therefore have occurred
late in the Flood, which is unscriptural.

These stratigraphic ideas by Gamer et al. (1996)
need substantiation and I will be interested to examine
their reasoning and their data. Creationists, at this point
in time, have many ideas (including myself) that need
some kind of plausible verification, if that is possible
for a prehistoric event. One problem pertinent to this
discussion is that we do not know the rate of sedimen-
tation during the Flood from the beginning to the end
to say that the Mesozoic, or even most of the Ceno-
zoic, is late Flood. (This is why I believe the new
creationist rock classification scheme is so valuable—
it gives us defining criteria.) The standard classifica-
tion systems are part of the uniformitarian geologic
system, and this geological column in a Flood model
also needs substantiation.

I see many scientific problems with creationists tak-
ing the geological column at face value and plugging it
into a Biblical timescale. Possibly the geological column
is a loose vertical order of death during the Flood. But
the Flood was a three dimensional event, and sedimen-
tation extremely variable and complex. It seems you
can trace some strata for hundreds of kilometers, but
other strata change facies so fast, you cannot trace a
bed for more than several meters. Fossils that date
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various strata should be diachronous in a worldwide
Flood. Regardless of the many beliefs on the subject,
data gathering and substantiation is what is needed.

In summary of this point, Garner et al. (1996) believe
the Mesozoic could not have been deposited within
150 days of the Flood, but they need to substantiate
this belief, which I assume they are in the process of
doing. Why cannot the rate of sedimentation during
the Flood be very rapid at the beginning of the cata-
strophic event? After all, explosions expend most of
their energy at the very beginning.

A second objection to my hypothesis is more substan-
tial and that is evidence of too much time for all the
dinosaur activity in and around nesting sites. There are
still many unknowns and mysteries associated with the
nesting areas and dinosaur graveyards west and north-
west of Great Falls, as well as other areas of the world
(Carpenter, Hirsch, and Horner, 1994a, p. 366). The
wear on the teeth of babies associated with one nest is
mysterious. Assuming Horner and Makela’s (1978) anal-
ysis is correct, the babies had abnormal tooth wear for
their age. Some of the individual teeth are worn three-
quarters their length. However, there is plenty of evi-
dence these dinosaurs were newborns:

The skeletons . . . have several characteristics in-
dicative of very young individuals. The sacral ver-
tebrae are not fused; the neural arches are not
fused in the vertebral centra; the proximal and
distal ends of the limb bones are not well-formed,
and the absence of basicranial bones suggests that
they were not ossified (Horner and Makela, 1978,
p. 297).

I do not know why the teeth are worn, but it could
have been due to the abnormal environment in which
they were born. Or, it could simply be the dinosaurs
ground their teeth in the eggs, as suggested by Horner
and Currie (1994, p. 312), based on the discovery of
embryos with worn teeth in a nesting site near the
Montana/Alberta border. Regardless, the baby dino-
saurs had hatched only a short time previous to their
deaths, and this is not necessarily contradictory to my
hypothesis, since there is plenty of evidence that dino-
saurs grew rapidly (Carpenter, Hirsch, and Horner,
1994b).

A third problem relates to the different stratigraphic
levels on Egg Mountain where the nests and eggs of
the hypsilophodon Orodromeus makelai have been
found Horner, 1982). A picture of Egg Mountain and
an egg clutch were shown in Oard (1995). Nests as well
as dinosaur tracks on different stratigraphic levels seems
to be a common feature from all over the world. At
this point, there is not much detailed data. I will make
only a few general comments.

In the Flood, I would expect rapid deposition of
sediments. So, if sea level fluctuated at the nesting site,
it is possible that a particular clutch horizon would be
covered by a layer of mud. Then the dinosaurs laid
more eggs on the new layer, etc. The clutches them-
selves do not appear to be in nest structures, but just
laid on the mud or “caliche.” There are no babies in the
nests, but juveniles that appear to be older than hatch-
lings were found around the nests. Horner (1982) infers
the babies hatched because the lower portion of the
eggs is intact, while the upper portion is broken. This
could be due to post-burial diagenesis or the eggs
could have been broken by scavengers. It is not un-
common to find Troödon and other carnivorous dino-
saur teeth among nesting sites and bonebeds (Horner,
1994, p. 117). At Egg Mountain, remains of lizards,
mammals, and Troödon have been found. If the babies
were born, they should have destroyed the intact lower
portion of the nest. Therefore, the inference that eggs
hatched and babies grew from three different strati-
graphic levels is not necessarily the case.

I have not read the reference to dinosaur gastroliths
(if that deduction is correct) composed of sedimentary
rocks. This assumes that it takes a fair amount of time
to harden rocks, which is another unsubstantiated
assumption. Given the right conditions of cementing
agents and/or overburden pressure, sedimentary rocks
can harden quickly—likely in a matter of days. We
must also remember that the Flood was not just one
big deposition event. Sediments had to be eroded first.
From the rocks, I can surmise several depositional and
erosional cycles in the northern Rocky Mountain area.
So with a little imagination (which the authors seem to
be against), I can see hardened sedimentary rocks
available after an erosion event to be swallowed as
gastroliths. I am coming to realize from my cursory
study of dinosaurs, that they did not just simply fall
over and die at the beginning of the Flood. They lived
for awhile during the inundatory stage of the Flood,
doing many normal (as well as abnormal) activities a
dinosaur would do.

I have not just assumed the conclusions I have come
to with regard to dinosaurs and the Flood/post-Flood
boundary. It has come from a review of the literature
and looking at rocks. I will present one piece of evi-
dence of why I believe the Mesozoic of at least this
part of North America belongs well within the Flood.

The dinosaur fossils, nests, eggs, tracks, and grave-
yards found in southern Alberta, Montana, and Wyo-
ming are part of a huge deposition of Mesozoic sedi-
mentary rocks. These sedimentary rocks, either at the
surface or in the subsurface, stretch about 5,000 km
from northern Canada to the New Mexico/Texas area
and extend about 1,500 km east-west. I do not know
the average thickness of these Mesozoic rocks, but
they must be at least 1,000 m thick.

The existence of flat-topped igneous and sedimentary
remnants, such as Devils Tower in northeastern Wyo-
ming, also provide strong evidence that Montana and
Wyoming east of the Rocky Mountains were covered
at one time by hundreds and possibly a thousand meters
of sediments. The dinosaur fossils, tracks, eggs, etc.
are erosional remnants! Not only that, the eroded sedi-
ments are nowhere to be found (I presume they are in
the Mississippi River area or the Gulf of Mexico). This
is not a post-Flood signature, but evidence of a mighty
erosive event at the end of the Flood—the recessive
stage in the new creationist geological classifications
(Walker, 1994, Froede, 1995a). Carl Froede (1995b) is
coming to a similar conclusion of massive erosion in
the Big Bend area of Texas.

There does not seem to be enough time for all the
above activity after the Flood. The dinosaurs would
first have to increase and spread out from Mount Ararat.
They would have to reach almost every large land
mass, including Antarctica, New Zealand, and Spits-
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bergen. I suppose in this scenario, the dispersion would
be aided by one supercontinent that split apart at the
time of Peleg (another assumption that needs evidence
both Scripturally and geologically). All the animals
must live during a time of tremendous Mesozoic ero-
sion, sedimentation, mountain uplift, etc., etc. The
dinosaurs must be adept at not running into most of
the mammals that would have been around at the
time. In Montana and Wyoming, they finally were
buried under about 500 m of sediments; the circum-
stances of burial in many cases indicating catastrophic
conditions. Then the Cenozoic sediments collected, in
some locations in Montana 5,000 m deep. Afterwards,
erosion took away the 500 m of Mesozoic sediments
and any Cenozoic sediments that collected on top.

How can all this sediment accumulate and erode
after the Flood? The belief of Garner et al. (1996) that
the Mesozoic and Cenozoic are post-Flood requires
about half the sedimentary rocks of the world to be
post-Flood (Holt, unpublished manuscript)! Ice age
and post-Ice Age erosion would be modest at best
(Holt, unpublished manuscript). Under this scenario,
there would have to be multiple catastrophes on the
scale of the Genesis Flood, but after the Flood. There
just does not seem to be enough time from the straight-
forward reading of the Scriptural genealogies.  The big
picture speaks of a massive Flood, and although I do
not have the answers to some specific dinosaur activi-
ties or on such problems as paleosols, burrows, root
casts, etc., I believe that if we had enough information,
those too would demonstrate the Genesis Flood. Be-
sides, if the Paleozoic represents the only Flood sedi-
mentary rocks, did not many of the dinosaurs, reptiles,
and mammals die in the Flood? Where is their record
in the Paleozoic?
BOOK R
I thank Mr. Peter Klevberg for input on this letter.
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The Soul of Science: Christian Faith and Natural

Philosophy by Nancy R. Pearcey and Charles B.
Thaxton. 1994. Crossway Books. Wheaton, IL. 298
pages. $10.99.

Reviewed by John Kaplan*

The Soul of Science is coauthored by science writer
Nancy Pearcey and chemist Charles Thaxton. It de-
bunks the erroneous idea that scientific progress is at
enmity with religion, demonstrating rather that motiva-
tions or scientific work are largely religious or philo-
sophical. The purpose in writing the book is to enlighten
Christians to our scientific roots (p. xiii). The book is
written for a semi-popular audience (p. xiii). The
authors seek to be neutral historians, not taking sides
on the various controversies.

The first half of the book discusses the history of
science at a time when most scientists were Christians;
the second half contains the revolutions in mathematics,
physics and biology since the decline of Christianity.

Chapter one explains that since God created the
universe in an orderly fashion, the experimental method
should be successful in unlocking its secrets. Events
occur in a reliable, predictable fashion (p. 24). Aris-
totelian logic and forms are covered along with scho-
*327 Prospect St., Pawtucket, RI 02860.
lasticism and voluntarism. The Galileo controversy is
also discussed. Chapter two talks about reductionism
and pragmatic realism versus subjective relativism. Per-
sonalities such as Giordano Bruno and Thomas Kuhn
and their views are covered.

Chapter three begins by noting how scientific facts
are interpreted through different theoretical frame-
works. Three worldviews are presented, the Aristote-
lian, the neo-Platonic, and the mechanistic. The work
of early astronomers such as Copernicus, Kepler and
Gilbert and early chemists such as Paracelsus and Van
Helmont is shown to be an outworking of their beliefs.
In chapter four Robert Boyle and Isaac Newton are
shown to have a middle ground of both the mechanistic
and neo-Platonic traditions. For example, while Boyle
held a generally mechanistic view of nature, he sought
to “capture and reproduce the work of those active
principles in a chemical compound” (p. 88), which was
from the neo-Platonic side. Interestingly the term
“active ingredient” is a carryover from this work.

The mechanistics saw matter as passive and believed
that God created natural law as a clockmaker builds a
clock and initiates its motion. The neo-Platonists felt
that certain phenomena were not reducible to mechan-
istic terms. Adherents of both outlooks
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were concerned to avoid the same danger—that
nature would come to be regarded as independent
of God. Neo-Platonists were afraid that a mecha-
nistic view would lead to a conception of the
universe as a vast machine operating by built-in
physical forces. Mechanists feared that the active
principles would be conceived as independent
powers inherent within matter. Both sides hoped
to articulate a role for God in a world increasingly
seen as a closed order of cause and effect (p. 83).

Contingent order is presented as a balanced view where
the universe was created and sustained by God (p. 80).
Chapter five explains how the discipline of biology
was promoted from one’s worldview. Scientists such as
John Ray, Linnaeus, Cuvier, Buffon, and Lamarck are
discussed within the various philosophical categories
mentioned above. Darwin and natural selection are
treated in a section on reductionism.

Emphasis is made that metaphysical assumptions
are held prior to observation and experimentation and
are

not a conclusion from the evidence . . . even the
research methods employed are strongly affected
by prior conceptions about what life is—about
what kind of facts are ‘out there’ to be discovered.
A researcher’s prior interpretation of life guides
him in making decisions whether or not a particu-
lar method of investigation is appropriate to the
subject matter and whether or not it is likely to be
fruitful” (p. 119).

Chapters six and seven cover the rise and fall of
mathematics. God created the universe with a consistent
and predictable order Later, with the decline of Chris-
tianity, a different foundation was sought to account
for the reliability of mathematical knowledge. This
foundation became that the operation of the universe
was bound by necessary laws which could not be any
other way. A balanced Christian view of mathematics
is presented at the end of chapter seven.

Chapters eight and nine deal with relativity and
quantum physics. What is exceptional about these
chapters are the outstanding analogies employed to
clarify the complex concepts presented. Einstein’s
special and general theories of relativity are clearly
elaborated. It is noted that Einstein denied being a
philosophical relativist, one who is against all absolute
principles. “In fact, he was originally reluctant even to
use the term ‘relativity theory,’ saying it had given rise
to ‘philosophical misunderstandings’ ” (p. 183). Galileo’s
theory of relativity is also touched upon.

Various quantum mysteries are unclouded through
the authors analogies. These include the existence of
quanta, the particle/wave theories of light, probability
theory, the Heisenberg Uncertainty Principle, along
with others and their philosophical implications.

The last chapter treats the chemical code in DNA
and contains a brilliant discussion on life’s irreducible
structure based largely on philosopher/chemist Michael
Polanyi’s writings. Various headings include The Lan-
guage of Life; Who Wrote the Genetic Code?; Natural
Order; Measuring Information; How does a Molecule
Become a Message?; and Design in DNA.
“The rule of intelligence,” state the authors,

“becomes even clearer if we turn from the code to
the encoded message. Discussions about DNA are
often muddied by confusion among three things:
1) the molecule itself, which is the material me-
dium for the message; 2) the code, which consists
of the rules of grammar and translation; and 3) the
message, the actual content that is translated into
protein structure. Mechanistic biologists concen-
trate on the material medium. They assume that
once we explain the origin of the molecule itself
by physical-chemical forces, the origin of every-
thing else is thereby also explained. Once the nu-
cleotides can be induced to come together and
form a chain, the base sequence somehow ‘acquires
meaning.’ It’s as though we took Scrabble letters,
randomly arranged the letters and spaces in a long
line, and then hoped that a linguistic convention
would arise from it, with rules to give the letter-
groups meaning” (p. 242).

The book contains extensive notes, a suggested
reading section, and an index. If I were to make any
recommendations for improvement it would be to
add a glossary to accommodate the layman who may
be unfamiliar with words such as “epigenesis” or
“emboitement.”

I greatly enjoyed and benefitted from the book and
I second the statement made by Oxford Cell Biology
Lecturer David Shotton that this is a “most significant
book which, in our scientific age, should be required
reading for all thinking Christians and all practicing
scientists” (back cover).
Darwinism; Science or Philosophy? Proceedings of a
Symposium Entitled ‘Darwin; Scientific Inference
or Philosophical Preference’ held at the Southern
Methodist University Campus, Dallas, Texas, March
26-28, 1992, edited by Jon Buell and Virginia Hearn,
Foundation for Thought and Ethics. Richardson, TX.
228 pp. $37.50.

Reviewed by Jerry Bergman*

Ten Ph.D.s and one J.D. endeavor in this symposium
to review some key creation/evolution controversy
issues. Several concluded that “a priori commitment to
metaphysical naturalism is necessary to support Dar-
winism” (p. 15). The reader can judge whether the
critics of this position have effectively defended their
view, but Phillip E. Johnson concludes that

although the scientists have won all the legal bat-
tles, there are still a lot of creationists around who
are very much unconvinced by what the Darwinists
are telling them (p. 10).

Stephen Meyer argues that it is logically possible to
conclude that an outside agent could have designed or
influenced the origin of life on earth—and that knowl-
edge of such an agent could in principle be empirically
accessible. The conclusion that it is unscientific to sug-
gest that such an agency could exist—an intrinsically
unprovable position—is why science must a priori pre-
suppose metaphysical naturalism (p. 34).
*Northwest State College, Archbold, OH 43502.
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Johnson convincingly shows that those on both sides,
from Michael Ruse to Henry Morris, realize that the
controversy has profound implications in the areas of
morality, behavior, social policy, and judgments of right
and wrong. Consequently, it is critical that Darwinism
is debated. The blind watchmaker thesis (the term
Johnson prefers for evolution) concludes that we “live
in a purposeless cosmos that cares nothing for our suf-
ferings” p. 17). As Johnson argues, the presumption of
philosophical naturalism in science has produced a
bias which unjustifiably excludes a world view and a
position on origins which must be considered. He quotes
evolutionists such as Grassé to show that Darwinian
theory predicts a “cone of increasing diversity” but
what is actually found is that far greater diversity
existed in earlier times which has been lost through
extinction. Contemporary research has, for example,
uncovered fossils in the Burgess shale that provide
evidence for some 15 to 20 previously unknown phyla.

Johnson also takes the evolutionists to task for playing
“Darwinist apologetics” by using the theological argu-
ment that, “God wouldn’t have done it this way.” An
example is Stephen J. Gould’s argument that if God
had designed life, surely He “would not have used a
collection of parts generally fashioned for other pur-
poses” (p. 17). Likewise, Ruse argues, “how could there 
be a God with so much evil in the world”—yet states “I
am proud to be a human” (p. 27). This is ironic because
most evil today is caused directly by humans, both evil
persons and good humans that do nothing about evil.
Obviously, if it is invalid to use design to prove God, it
is invalid to use design to prove the opposite. Gould’s
best example, the panda’s thumb, is actually an argu-
ment creationists use to illustrate the incredible com-
plexity, diversity, and intricacy of the natural world
created by God. The Panda’s thumb is wonderfully
designed for its total ecological niche, a conclusion
that evolutionists explain by arguing that “design” is
actually a result of fine tuning by natural selection.

David L. Wilcox points out in his excellent article
that many of the conflicts between the two sides involve
terminology—noting that evolution has been used to
mean a paradigm, a world view, a mechanism, and
even any change—“more linguistic freight than any
word can meaningfully carry,” (p. 128). The word evo-
lution literally means to “roll out,” and is often used to
describe common phenomena, such as the development
of flowers from seeds, humans from embryos, or 200
breeds of dogs from one dog type. He eloquently shows
that the core of the creation-evolution controversy is
the attempt to replace the divine with a naturalism
process, theism for atheism, the scientist for the priest,
and human fallibility for scriptural infallibility (p. 130).

A concern raised by Michael L. Behe is that life can
tolerate enormous amino acid chain diversity; 15 or 20
amino acids can be changed and still produce a func-
tional properly folded protein. At other positions on
the chain, only three or four replacement amino acids
can be tolerated before the protein no longer functions.
In spite of this diversity, an enormous amount of con-
sistency exists, especially within a species. This indicates
that both a conserving force, and also a designer, exist.
The commonality found in living things is not necessary
for life to live, but exists, the opposite of what evolution
predicts. The implications of this are profound—as
Behe notes, “the laws of nature are insufficient to pro-
duce functional proteins and, therefore, functional pro-
teins have not been produced through a nondirected
search” (p. 69). The reason is a huge gap exists between
one protein type and another, and no major functional
stepping stones that can cross the chasm are possible.
He adds that Darwinian selection can discriminate only
on the basis of function and “with the exception of
those found in living organisms, virtually all protein
sequences are functionless.” An amino acid sequence
can be replicated and mutated for centuries, and “the
odds are still about one in 1065 that a new functional
protein class will be produced” (p. 70).

Many of the contributors advocating evolutionary
naturalism imply that we know a lot more about the
natural world than we do. For example, Morrow notes
that we understand the AIDS virus “down to the most
fundamental molecular level” even mapping it “to the
point where we know every single molecule that com-
poses it.” The gene exons may be mapped, but sequenc-
ing is largely a mechanical process that can be com-
pleted by a lab technician. Although knowing the base
sequences is an important first step, it is a long way
from understanding how the virus works and how the
amino acid chain sequence that it produces functions.

Morrow also makes the observation that proteins
which have greatly different functions often contain
very similar gene sequences. For example, the choles-
terol receptor molecule has a portion which contains a
gene sequence that is the same as that found in the
epidermal growth factor gene. He then makes an enor-
mous mental leap, concluding that this is true because
natural selection takes “advantage of whatever happens
to be handy at the time” (p. 97). The fact is, good
reasons often exist for the structural similarity found,
and we are only beginning to understand protein func-
tion. We know the structures of only about 500 proteins,
and this knowledge has come only from extensive
study and research, plus the development of NMR and
X-ray crystallography (Branden and Tooze, 1991).

Consequently, Morrow’s conclusion is at best grossly
premature, and as such should be labeled assumption.
Morrow then makes a further jump to theology, con-
cluding a god who pulls odds and ends out of biological
systems and puts them together, sometimes ineptly
Morrow adds, is a long way from an omnipotent creator
God, thus this God does not exist. Conversely, the
many examples that do eloquently illustrate the design
argument are rejected by evolutionists as simply an
example of the precise fine-tuning that is produced by
natural selection. As Johnson eloquently argues, one
cannot have it both ways: if the design argument is
invalid, it cannot be used to argue something or other
about God.

The articles by Michael J. Behe, professor of chemis-
try at Lehigh University and David Wilcox, professor
of biology at Eastern College, alone are well worth the
price of the book. Ironically, even those on the blind
watchmaker side were positive about the debate, wel-
coming the opportunity to present their side to crea-
tionists, yet several participants argued elsewhere to
deny this same opportunity to creationists. One, the
chief expert witness in the Arkansas trial, testified in
favor of denying this opportunity to students in the
public schools. In short, this book is a must read, one
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that every creationist should encourage their high
school, college and public library to obtain. Delightful,
easy to understand, yet informative for the specialist,
hopefully this volume represents a trend, and one way
that the creation world view can get past the censors.
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Noah to Abram: The Turbulent Years by Erich A. von
Fange. 1994. Living Word Services. Syracuse, IN.
372 pages. $17.95.

Reviewed by Carl R. Froede Jr.*
Erich von Fange provides a highly enjoyable, chron-

ological, and easy to read approach to Biblical events
starting with the creation of the Earth and extending to
the time of Abraham. The book discusses the fallen
antediluvian world in a manner which was foreign to
this reviewer. The interpretation, however, is within
scriptural possibilities. Von Fange makes it clear from
the start that he is a “hawk” when it comes to his in-
terpretation of the antediluvian timeframe. He states:

Nature has gone on many a rampage since the
time of the Flood. We can see the evidence in the
scarred earth, and every year there are sobering
tales of floods, hurricanes, earthquakes, volcanic
eruptions, giant mudslides. Yet all these are nothing
compared with the cursed world before the Flood.
animal life—on the earth, in the sky, in the waters—
was full of deadly peril. The earth bears witness
of great catastrophic events, world-wide in scope
in many cases, of meteoric showers, huge strikes
from outer space, and plagues. These horrors in
turn were accompanied by massive floods, earth-
quakes, and volcanic eruptions.

Perhaps we can now begin to see what life was
like for Cain and his descendants when they turned
their back on God, only to face nature at its worst
(pp. 33-34)

The book appeared somewhat weak in discussing
the physical processes (i.e., climate, geological, and
astro-geological processes) suggested by Erich as hav-
ing occurred during the Antediluvian Timeframe. This
is due to the lack of both Biblical and physical evi-
dences to support the “hawk” interpretation. However,
the information presented from the time of the Flood
throughout the remainder of the book provides a well
documented and defendable interpretation of both
scriptural and historical records.

The book moves rapidly through the Flood citing
various references and addressing physical features
formed. A timeline/chart is presented and developed
throughout the book to quickly orient the reader to
specific periods in Biblical Earth history. This timeline/
chart and its development throughout the course of the
book make an outstanding contribution to the young-
earth Flood model.

Starting with Chapter 4 (the Post-Flood world), Dr.
von Fange presents photographs and charts which
clearly present the course of human cultural develop-
ment, starting with the departure of the Noah clan
from the Ark and eventually moving to the destruction
of Sodom and Gomorrah.
*2895 Emerson Lake Drive, Snellville, GA 30278-6644.
Explanations are provided, within the Biblically
based young-earth Flood model, to address such enig-
matic problems as cave men and the Stone Age, the
Ice Age, the “days of Peleg,” the development of civili-
zations including the “Golden Age,” the great desicca-
tion, and more recent catastrophes. This work presents
an exhaustive research effort which defends the young-
earth Flood model. Throughout the book von Fange
presents answers to questions which are currently un-
resolved within the uniformitarian framework, specific-
ally within the fields of archaeology, linguistics, tech-
nology and invention, and climatology.

I highly recommend this book to any person, scientist
or not, who is interested in understanding how mankind
has developed since the Flood. Von Fange presents the
parallel development of various cultures on the Earth,
each with different levels of technological expertise.
This simple Biblical approach solves the uniformitarian
problems of human cultural development and answers
questions regarding the development of stone age and
ice age cultures, along with the more recent civiliza-
tions (i.e., Greece, Egypt, Persia, and Rome).
“The Floods That Carved the West” by Michael Parfit.
1995. Smithsonian 26(1):48-58.

Reviewed by Robert E. Gentet*
Parfit’s article in the Smithsonian is a well-written

story of geologist J. Harlen Bretz’s controversial ex-
planation of the Ice Age flood that suddenly carved
out the channeled scablands of Eastern Washington.
As the subtitle under Bretz’s picture notes: “In 1923
geologist J. Harlen Bretz cracked the mystery of the
scablands but was scorned by other scientists” (p. 51).
Catastrophism has been a dirty word in evolutionary
geology until relatively recently. Now catastrophism
seems to be the “in” thing, as long as evolution and
long ages are somehow still preserved in the process.

Bretz began his study of the unusual geological fea-
tures in Eastern Washington in the early 1920s and
published various papers until 1969. The geological
features Bretz noted were often so huge that conven-
tional geologists were not even looking for evidence of
a flood of this magnitude. In the words of Parfit:

Once you see it, the evidence seems overwhelm-
ing. How could Flint and colleagues have been so
obtuse? Perhaps because things like this look ob-
vious only after someone has the nerve to see
them (p. 54).

I had the opportunity to view a portion of the scablands
during August of 1995 and I can certainly personally
verify that statement!

Adimittedly, the idea of uniformitarianism hindered
a true scientific explanation. In the process, the belief
in uniformitarianism has undergone a transformation,
but any serious introduction of Noah’s Flood into the
conventional study of geology is still verboten. Again,
in the words of Parfit:

It’s ironic that the very qualities that turned Bretz
away from his strict religious background helped
him kick some pins out from under the geological
theory that had undermined the biblical view of
creation. . . . The [Uniformitarian] idea, supported
by much evidence, had discredited the theory known

*494 Ivy Hill Road, Lawrenceburg, IN 47025-9301.
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as Catastrophism, which explained Earths shape
through a series of upheavals far more violent than
any seen today—events like Noah’s flood (p. 51).

Besides this Smithsonian article, the serious inquirer
would benefit by reading some of Bretz’s original
articles—The channeled scablands of the Columbia
Plateau. 1931. Journal of Geology 31:617-649; The Grand
Coulee. 1932. American Geographical Society. Special
Publication No. 15; Washington’s channeled scabland.
1959. Washington Division of Mines and Geology. Bul-
letin 45; The Lake Missoula floods and the channeled
scabland. 1969. Journal of Geology 77:505-543.

Bretz saw the huge (and now mainly dry) waterfalls,
canyons. plunge pools, rock basins, cascade and cata-
ract ledges, immense gravel bars, giant ripple marks
and other features carved and deposited in the vast
basalt deposits of the Columbia Plateau as overwhelm-
ing evidence of perhaps six or seven gigantic floods
(some now estimate many more—see page 58 of Parfit).
The roadblock in geological circles to Bretz’s ideas
was the source of all this water.

The uniformitarian dam began to crack in June of
1940 at an American Association for the Advancement
of Science meeting where a United States Geological
Survey (USGS) geologist, Joseph Thomas Pardee, de-
scribed evidence that glacial Lake Missoula (originally
beginning just east of the present northern scabland
area) had suddenly burst its ice dam and emptied its
contents across what is now Eastern Washington. This
was the unknown water source needed by Bretz. An-
cient Lake Missoula contained an estimated 500 cubic
miles of water—about the combined total of present-
day Lakes Erie and Ontario. It would still be another 42
years (1982) before the USGS yielded to Bretz’s theory.

The ancient Spokane Flood that carved the scab-
lands towards the end of the Ice Age is just one of
many catastrophic floods now acknowledged by main-
line geologists (See Meyer, L. and D. Nash. 1987. Cata-
strophic flooding. Blackwells. Oxford). The evidences
of known catastrophic local floods need to be carefully
studied by creationists as well. For although large
events, they are still small when compared with the
larger one depicted in Genesis 6-8. Yet, for the crea-
tionist they will provide some valuable data in evaluat-
ing what to expect from the Flood. And maybe out of
it all, the “smoking gun” for the Flood itself will begin
to dawn upon the scientific community.
Cadborosaurus—Survivor from the Deep by Paul H.
LeBlond and Edward H. Blousfield. 1995. Horsdal
and Schubart Publishers. Victoria, British Columbia.
134 pages. $9.50.

Reviewed by Bruce Scoggan*

I first became aware of this sea serpent from the
article “Beast from the deep puzzles zoologists” (Park
1993). It described and pictured a three meter long
juvenile specimen which had been removed from the
stomach of a sperm whale. A subsequent call to one of
the article authors indicated a research book was in
progress regarding these creatures. This book is the
result of their research.
*611 A NE Chipman Road, Lee’s Summit, MO 64063.
According to the researchers these serpentine sea
creatures have been seen along the west coast from
California to Alaska from prehistoric times to the pres-
ent day. Four 1994 sightings are listed in the book.
Cadborosaurus was the name proposed by a newspaper
editor in the 1930s because of their frequent sightings
around Cadboro Bay near Victoria, British Columbia.

Primarily the book consists of descriptions of verified
sightings including hand sketches prepared by the indi-
viduals who reported the the sightings. The adult crea-
ture is generally reported as serpentine in configuration,
approximately 5 to 15 meters in length, with a giraffe
or camel shaped head. Single flippers on each side are
located just below the neck. A split fluted tail is gen-
erally observed. Swimming speeds up to 40 knots have
been reported. The book lists eight distinguishing cri-
teria which allows for differentiation from other aquatic
animals such as whales or dolphins (p. 71).

Appendix I details 182 reliable sightings from 1881
through 1994, most of which were reported in reputable
local and national newspapers and journals. Selective
criteria was carefully followed for inclusion as reliable
sightings thus eliminating speculative, false, or hoax
reports (p. 7, 93).

Appendix II provides details of 11 strandings or
captures where physical contact was made. The most
recent of these was in 1991 when a Seattle pharmacist
reported finding a baby dinosaur on the beach of
John’s Island. He reported forcing this 16 inch-long
creature back into the water with a stick. The article
and picture of the Cadborosaurus carcass taken from
the sperm whale in 1937 is one of these 11 captures.
Three original photographs have been preserved. Ap-
pendix II also provides information which may cause
some to regard the entire book as being unreliable in
that it lists possible (obviously speculative) alternative
specimen identifications when so provided by the
source reporting the stranding or capture.

A comparison is made of Cadborosaurus with his
possible freshwater cousins such as Nessie in Scotland’s
Loch Ness; Ogapogo in western Canada’s Lake Oka-
nagan; Storsjoodjuret in Sweden’s Lake Storsjon; and
Champ in New York’s Lake Champlain. No mention is
made of the plesiosaur carcass snagged off the coast of
New Zealand in 1977 (Koster, 1977). In the first chapter
the authors also present petroglyphic evidence from
various sites along the British Columbian shores. What
then is this Cadborosaurus? The authors admit that this
creature remains a “cryptid,” a creature whose existence
is still in doubt because of insufficient evidence. Cryp-
tozoology is the term for the study of hidden animals,
animals about which only testimonial evidence is avail-
able, or material evidence considered insufficient by
some. Either the evidence presented is to be rejected
as insufficient, or there still roams in the waters of the
North Pacific a large undiscovered marine creature. A
fundamental question is “How much material evidence
does it take for a person to be convinced?”
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The History of life
Lane P. Lester, Ph.D.

It has often been claimed that the evolution-creation contro-
versy is a conflict between science and religion. This is given as a
primary reason for keeping the creation alternative out of the sci-
ence classroom. But the two powerful ideas of evolution and
creation cut across the academic disciplines of science, religion,
philosophy, and history. Both are developed from the findings of
scientists and are appropriate subjects for science classes. But both
go beyond the capabilities of science and require a measure of faith
from their proponents.

Although there are variations in both the evolutionist and the
creationist camps, the controversy can be simplified to state that
either evolution is true or creation is true. To eliminate one is to
confirm the other. Many writers have concentrated on exposing the
fatal weaknesses of the evolutionist position, thereby showing that
creation is the superior scientific model. But rather than follow this
same approach, I would like to provide a positive statement of the
creation alternative and give you some of the evidence supporting
it. I’ll frame this in two somewhat simplified statements, one about
the origin of life and one about the origin of species.

Origin of Life

The origin of life had to be by supernatural creation, because life is
too complex to arise through natural processes.

The living cell is, in many ways, like a chemical factory, but
more complex than any designed by
humans. Hundreds of chemical reactions are
simultaneously going on in each cell. And
the cell is not just a bag of chemicals react-
ing with one another. It is subdivided into
many specialized compartments, just as a
human factory is divided into areas with
different functions. Both the physical design
of the cell and the chemistry in it are clear
examples of intelligent design.

There have been many attempts in the laboratory to show how
life could have originated through natural processes alone. Scien-
tists have succeeded, usually using extreme measures, in simulating

1



a few tiny steps of the total process of life. Anyone who expresses
satisfaction with these attempts shows us one of two things. Either
they have a poor understanding of the complexity of life or they
have an incredible amount of faith in evolution. In spite of head-
lines about the creation of life in a test tube, scientists are nowhere
near being able to demonstrate a natural procedure for the origin of
the first cell.

Origin of Species

A large number of different organisms had to be created super-
naturally, because the processes of biological change are not
capable of significant innovation.

Let’s consider first the processes that produce change in indi-
vidual living things. Then we’ll look at a process that produces
change in populations of living things. The physical characteristics
that we and other members of God’s creation possess are largely
controlled by our genes. Both creationists and evolutionists agree
that mutations are the
only source of differ-
ent genes. These are
gene t i c  mi s t akes ,
errors in transmitting Fruit fly wing mutants
the information of
inheritance from one
generation to the next.
Mutations are almost

Normal fly

always harmful or neutral in their effects. However, the evolutionist
believes in mutations as the source of all the diversity of life on
earth today. This would require the production of untold numbers
of beneficial mutations. That the same handful of examples is
always offered is again testimony to the faith of the true believer in
evolution.

One of the favorite examples of beneficial mutations is the
ability of bacteria to change so that they are resistant to antibiotics.
Of course, that is beneficial only to the bacteria, not to the humans
they infect. Insects, similarly, undergo mutations that make them
resistant to insecticides. These resistance mutations are very ben-
eficial to organisms confronted by these poisons. However, they do
not produce the kind of change that is needed to convert one type
of creature into another.
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There are some beneficial mutations that produce large
changes. Charles Darwin, during his voyage around the world,
discovered wingless beetles on the island of Madeira. These beetles
had undergone mutations causing the loss of wings, a good idea on
a windy island. A similar example would be the blind fish that
inhabit caves. Here mutations have eliminated organs which have
no use in the dark. These changes are, indeed, significant, but
notice that they involve the loss of existing structures. No one has
ever seen a species undergo mutations that produce wings or eyes
in animals that have never had them before.

There is, however, another process by which individuals can
vary. Recombination explains why children look different from
their parents. This shuffling of the genes can produce superior
combinations of different genes. However, because we see that
mutations are incapable of supplying useful variation, the useful
genes that are there to be shuffled must have been created at the
beginning.

We have mutation and recombination as the processes by which
individuals can change. But the history of life is primarily the story
of populations, not individuals. What causes populations to
change?

Charles Darwin correctly described natural selection as a pow-
erful process in the history of
populations. If some gene combina-
tions have an advantage over others,
their owners will leave more off-
spring for future generations. And
this will cause a shift in the genetic
make-up of the population. But
Darwin thought that because a little
change was possible with natural
selection, any amount of change
could result. One reason for his mis-
take was his ignorance of genetics.
For example, he thought that the
giraffe could have gotten its long
neck by stretching it and passing the
results on to its offspring. It is inter-
esting that, during the 1850’s, when
Darwin was doing his research, Gregor Mendel was discovering the
principles of genetics. While Darwin was building a case for

3



unlimited change, Mendel was finding an unchanging pattern of
inheritance. What does natural selection accomplish? Using the
genes provided by the Creator, natural selection makes it possible
for populations to survive changes in their environments. It may
also may allow a population to migrate into a new environment.
Finally, natural selection also prevents change as it eliminates or
minimizes the effects of harmful mutations.

With these basic statements about the origin of life and the ori-
gin of species, let’s try to put the history of life into a meaningful
framework.

First Kinds

According to the creation model, each basic type of living thing
was supernaturally created. Can we identify the created types
today? It is obvious that some species are related, so “species” can’t
be the unit of creation. The higher taxonomic categories (genus,
family, etc.) are subjective and can’t serve this purpose. A new term
is needed, and various ones have been proposed. In our book, The
Natural Limits to Biological Change, Ray Bohlin and I proposed
the word “prototype” (first kind). Unfortunately for our egos, this
word has not become popular. The clear-cut winner so far is
“baramin,” which is derived from two Hebrew words meaning
essentially “created kind.”

A baramin could be defined as the descendants of a single cre-
ated population. So each baramin has its beginning at the creation,
and unless extinct, continues to exist today in its descendants.

After the creation, each baramin population grew and subdi-
vided as it spread over
the earth. The processes
of recombination and
natural selection in new
environments in many
instances caused the
members of the same
baramin to divide into
separate races and spe-
cies. A question that
ar ises  is  whether  a
small original popula-
tion could provide all
the variability seen today in that baramin. An example that suggests
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a positive answer is the inheritance of skin color in the human spe-
cies. Humans come in many different shades of color, but it is
genetically possible that the First Couple could have been the same
color, had children the same color as themselves, and yet produced
the entire rainbow of humanity.
All this would have been possible
without the necessity of mutations
being involved.

There are many examples of
multiple plant species that have
come from the same baramin dur-
ing historical times. Animals are
harder to determine in this regard,
but it is possible that the horse,
donkey, and zebra are descendants
of one baramin. The same may be true of at least some of the big
cats: lions, tigers, etc.

Basic Designs

To appreciate fully the living world around us today, we need
to have another word in our vocabulary, “archetype” (ancient
form). This refers to basic designs used repeatedly by the Creator.
There is an endless variety of examples known to biologists. One of
the most fundamental archetypes is the living cell, the building
block of all life. An example seen in most biology text books is the
front limbs of different back-boned animals. The evolutionist
believes that this is evidence of common ancestry, but it is just as
logically evidence of the same Designer. Architects today will use
similar materials and techniques in several buildings, varying the
basic design for the needs of the particular client.

Summary

With the above concepts about the origin of life and the origin
of species, all the history of life and the great diversity of life today
can be understood and appreciated. The known processes of ben-
eficial change (recombination and natural selection) are capable of
taking a group of created populations and developing them into the
richness of life on earth today.
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Further Reading

Acts and Facts, Institute for Creation Research, Box 2667, El
Cajon, CA 92021, donations appreciated. News about ICR, group
of creation scientists. Includes articles on Biblical and scientific
topics.

Creator, His Creation, P.O. Box 785, Arvada, CO 80001,
donations appreciated. Fine little newsletter including excellent
materials for children.

The Natural Limits to Biological Change, L. P. Lester and R. G.
Bohlin, Word Books. The evidence of genetics shows the weak-
nesses of modern theories of evolution. Adult reading level.

What Is Creation Science?, Henry M. Morris and Gary. E.
Parker, Master Book Publishers, P.O. Box 1606, El Cajon, CA
92021. Very readable overview of the creation-evolution contro-
versy.

Evolution: The Challenge of the Fossil Record, Duane T. Gish,
Master Book Publishers, P.O. Box 1606, El Cajon, CA 92021. The
best treatment of fossil record.

High school or undergraduate college students:
want to receive four C.R.S. Quarterlies each year as

student members of C.R.S.?
Fill out this information and send it with check for

$17.00 to:
Dr. Glen W. Wolfrom

Creation Research Society
P.O. Box 8263

St. Joseph MO 64508-8263

High school now attending (or college)

Your year in school

Year you expect to graduate

Major if college student

Signature Date
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Astronomy

“Vestigial Organs”
Are

Fully Functional
Jerry Bergman. Ph.D. and George Howe, Ph.D.

Answers to a “Proof” of
Evolution Still Found in

Topics; Origins, Order, Structure, Textbooks 95 Pgs.
Time Scale and Change 59 Pgs. ISBN: 0-940384-09-4 $10.95
ISBN: 0-940384-17-5 $4.95

These books and others
on such topics as

Weather and The Bible, Dinosaurs,
and The Moon

can be purchased from
C.R.S. Books.

See page 8 for more details.
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Write to the address below

to get a complete catalogue of

C.R.S. Books.

These include major works on

dinosaurs, “vestigial” organs,

and many other important

origins topics.

Ask for a

C.R.S. Books Catalogue.

This Copy ‘n’ Share article on “The History of Life” is a feature of
the Creation Research Society Quarterly, Volume 32, Number 4,
March 1996. Although protected by copyright, permission is granted
to reprint and distribute the article unchanged without seeking the
permission of the author or the publisher. Historical, subscription
and catalogue information about the Creation Research Society may
be obtained by writing to:

Dr. Glen Wolfrom
Membership Secretary

Creation Research Society
PO. Box 8263

St. Joseph, MO 64508-8263
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