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The Word “Evolution™ Has Two Very Different Meanings
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KTo whatever extent Copedisgthg Lawd may have applied

formation of fossiliferous strata, it appears that its trend is now

reversed. Practically all modern plants and animals, including man,



are representedin the fossil record by larger specimens than are
now living (e.g., giant beaver, saber- tooth tiger, mammoth, cave

b leraurSiagil fagni i b s 0. il d ieitme )i K

John C. Whitcomb and Henry M. Morris, Genesis Flood (1961), p.

285.
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character of the fossil record. Using present day specialized forms,

they have gone back into the fossil record looking for more

generalizedancestorsofth e pr esent day for ms. Kk

Marvinl. L u b enow, KReversals I n the Fossil| Record, kK I n

Research Society Quarterly, March 1977, p. 186.
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KThe evolutionary happenpgaleopislogy . of paleontology a

are uni que, unrepeatabl e, and irreversible.k
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Kl f we accept Poppe sclkrceahdnsrt-sciance, i on bet ween
we must ask first whether the theory of evolution by natural selection
is scientific or pseudo - scientific (metaphysical). Taking the first part

of the theory, that evolution has occurred, it says that the history of



life is a simple process of species- splitting and progression. This
process must be unique and unrepeatable, like the history of
England. This part of the theory is therefore a historical theory, about
unigue events, and unique events are, by definition, not part of

science, for they are unrepeatable,and s o not subject to test. Kk

Colin Patterson, Evolution pp. 145- 146.
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KSo, at present ,-Dar@iniantheorylthatfevolution t h neo

has occurred, and has been directed mainly by natural selection, with

random contributions from genetic drift, and perhaps the occasional

hopeful monster.Int hi s form, the theory is not scientific b
standards. Indeed, Popper calls the theory of evolution not a

scienti f i ¢ theory but _ia metaphysical research progr al



Colin Patterson, Evolution (1978), p. 149.
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KIn fact the belief i n Nzetgrounded
entirely on general considerations [faith and theorizing] . When we
descend to details, we can prove that no one species has changed . .
nor can we prove that the supposed changes are beneficial, whichis
the groundwork for the theory. Nor can we explain why some species

noarye el amp ol gd tatitd < gt RdesrsEth ayie fehno

* Charles Darwin, letter to Jeremy Bentham, in Francis Darwin (ed.),

Charles Darwin, Life & Letters, Vol. 3, p. 25.
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Robson, G. C. (1928). The Species Problem: an Introduction to the
Study of Evolutionary Divergence in Natural Populations Edinburgh:

Oliver and Boyd.

O Galop) * 25 TBeT- . F1B x Y« 8-y dbUR A BEALGINTALj 21pA A pas3

gl it a gy e T aAl s L Sl € -y~ l1la a.l hDFY
No one definition has satisfied all haturalists; yet every naturalist
knows vaguely what he means when he speaks of a species.

Generally the term includes the unknown element of a distinct act of

creation

"Darwin On the Origin of Species 1859 p. 59". Darwinr online.org.uk.
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it is a hopeless endeavour to decide this point on sound grounds,
until some definition of the term "species" is generally accepted; and
the definition must not include an element that cannot possibly be

ascertained, such as an act of creation

"Darwin The Descent of Man 1871 p. 24". Darwinonline.org.uk.
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——Morganucodontidae

—Docodonta

-Haldanodon

——Australosphenida (incl. Monotremata)

—Fruitafozsor

Mammaliaformes

— Tinodon

—=Eutriconodonta {incl. Gobiconodonta)

——Trechnotheria (incl. Theria)
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“Interestingly, some species have the
ability to regenerate appendages,
while even fairly closely related
species do not, ... This leads us to
believe that during the course of

evolution, regeneration 1s something
that has been lost by some species,
rather than an ability that has been
gained by other species.”
curekalert org/pub releases/2006-11
dumc-ktz 103006 php
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KWhy should we be abl e t ontotypeamsi fy plants and anim
species at all? In a fascinating editorial feature in Natural History,
Stephen Gould writesthat biologists have been quite successful in

dividing up the living world into distinct and discrete species. .

jBut ,J says Gould, ijhow cpmecdsbde the exi stence of dis
justified by a theory [evolution] that proclaimed ceaseless change as
the most fundamental fact o f nature?J For an evolutionist, why s

there be species at all? If all life- forms have been produced by
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KThe | eading workers i moredriess fi eld have confessed,
reluctantly, that population genetics contributes very little to

evolutionary theory . . If the leading authorities on population

genetics confess to this dismal lack of achievement and even chuckle

about it, it is altogether fitting and proper for the rank and file to take

them at their word. Therefore it seems to follow that there is no need

tio tie ac hei-ploip ul ait i~o-niigene.t iicis .k
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M Discoversd

| Todiscover
Discovered species:
Insects: 950000
Plants: 270000

Arachnids _ Arachnids: 75000

oo

Plants

Mushrooms: 72000
Mollusca: 80000

Mushrooms Vertebrates: 56000
Algae: 40000
a Frotozoa: 30000
g Mollusca Crustaceans: 73000
Other invertebrates: 120000
Vertebrates I
To discover:
Insects: 8950000
“gue' Plants: 380000

Arachnids: 740000
_ Mushrooms; 470000
Mollusca; 250000
Vertebrates: 61000
Algae: 400000

Protozoa

Crustaceans

Protozoa: 210000
Other invertebrates Crustaceans: 180000
1 Other invertebrates: 400000
0 4,500,000 9,000,000 ;

discovered/to discover species
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KThere is no evidence of namadany i gin of a hybrid be
ot her mammal . k

Eaward Colin, Elements of Genetics, pp. 222- 223.
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KI't must be strongly ecagedtlesei zed
specialized breeds possess reduced viability; that is, their basic
ability to survive has been weakened. Domesticated plants and
animals do not compete well with the original, or wild type . . They
survive only because they are maintained in an environmentwhich is
free from their natural enemies, food supplies are abundant, and

oit.'h eir ~c osn:dliiit ilonis- ~asre  car.efiulily
Duane Gish, Evolution: Challenge of the FossilRecord p. 34.
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K O udomesticated animals and plants are perhapsthe best
demonstration of the effects of this principle. The improvements that
have been made by selection inthese have clearly been accompanied
by a reduction of fitness for life under natural conditions, and o nly
the fact that domesticated animals and plants do not live under

natural conditions has allowed these improvementst o be made. k

O.S. Falconer, introduction to Quantitative Genetics p. 186.
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KThe original species came into existence with rich potential for

genetic variation into races, breeds, hybrids, etc. But so far from

developing into new kinds, or even improving existing kinds, such

variations are a/ways characterized by intrinsic genetic weakness of

individuals, in accordance with the outworking of the second law of

thermodynamics through gene depletion and the accumulationof

harmful mutations. Thus, the changes that occur in living things

through the passage of time are alwayswi t hi n strict boundary

John C. Whitcomb, the Early Earth p. 94.
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In desperation, evolutionists have come up with an answer: KThe

transitions were made sos | owl vy t hat they I|ldft no remains behind
How can that be? The more slowly the transitions, the larger would be

the number of transitional forms that would be in the fossil strata for

posterity to examine

StevenM.St an/ ey, KMacr oEoos iult i Berc amdk t ihe

Evolution, Vol. 36, No. 3, 1982, p. 460).
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Gradualism
Slow and steady chany
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Short periods of
rapid change

a1 A
i
'y
ety
/
= | WOk TTRSHS SIS Tt s o0 JTRSHS AT Tt s e on” TTRSHI SIS Tl s e on TR =i
) S H
'y
vl 4
{ .
r 13 J r J
{ ) B B WA E
. i prd ' 2rd : s ' : 2rd ' 2
i 1SHS eth 31 wethy i 9 s seth 38 s H3 th 38 =
- - - ! =
i = by ) i -




t hat Darwin spea

single observer

/mod uBv olnyti onary

dF_ Wa x DZ huYs . |

u- @ 518 9GF-+t Tl

hra nAn-sIla ke~ 3

>




CFz-2. 1l a oGFhd . du#¢ DiFaet+iDY se. aYDILAI F-'¢DZ1 3 &

A4. NG 19."01a PR +Yad@NEp- 8T& Is3 xhlA

GF”-lla 8" _ 2 A$+Y ¢S 1a fA-s0a YSNBDZ-"3 da,d h- GFk

~DHE P*PZ50f-35 xDZLJ " .t xa.p U

UFs h" ~d Fz/-l aDA T+ Al dzas "~ Ila 0+ I h-YvY-21la a ai 0a
Thil & "7H h" dzat9®8ucEYT 3. BZlj. Ai@sr flja.FDP2 -~ %I h#$a, D7
P Ui €~ ~H heey [T 1l -NGlj Y7 ex TADAGQ]T 31, Y ez dbgk be

-"&°la xDZu-G ¢F_."la h*e, DZ

KMany species and eV einexplicabbylcanstahta mi | i es r emai n
The shark of today, for instance, is hardly distinguishable from the

shark of 150 million years ago.

KAccording to Prof es s othe Stb- departiientor p e, Director of
of Animal Behavior at Cambridge and a world authority, this is the
problemin evoluton. He sai d in 1968: i{jWhat is it that holds

groups of animals to an astonishingly constant from over millions of



years? This seems to me the problem [in evolution] nowlJ the problem

of constancy, ratherthanthato f  jjchange. J Kk

G.R. Taylor, Great Evolution Mystery, pp. 141- 142.
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GULLS Adults

- Mostly dark-
southern backed species

form ‘
WESTERN
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orm,.r'\
/

YELLOW-
FOOTED
GULL

oy =
d breeding
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' HEERMANN'S
\ GuLL
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Ww2pTbOF 3 ab FMkm wxV/E xS Bl EBIT 6dHpkaHT alFM BB F F Aabn B4
WppUYOF UFMXUF KN Y9pUYT bapblOFmM UVmMxbIOF U2HB3 MK nkt
AB WEMXUF uMnT O6MFCHIOF ndK _ Fx?2 EfFxtbF PTtplb ndakK
akmMp3IbAT bk WpTc c Wpa M HOF il MOMIRCHHMIMEF bb aF aOp
wYAbss EfFxtF anxF KmMpYBKFT FMtMFChT b FTKFC anxuy
pTMNHL O6MFCEHh? 6TpPppbhbOF2 wWTXFX mpB FKMAA>>T aF FmMAOTAD
BT AL p2buF 6bfF XxIOFMTBCAORALUC TXBKpPpIIBYc WK HUp xF ™M WE
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Edward Blyth

- W



Edward Blyth (23 December 18101 27 December 1873) was an

English zoologist and pharmacist.
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Edward Blyth wrote three articles on variation, discussing the effects
of artificial selection and describing the process in nature (later called
natural selection) as restoring organisms in the wild to their archetype
(rather than forming new species). However, he never actually used
the term "natural selection".These articles were published in The

Magazine of Natural History between 1835 and 1837
V..~ opapA &F dRoadiL@] bkeY. ZxDB1 by " . - la AF . T dz0a
SRUNAT 7 Teaell gt SN STy S o p F H
Dobzhansky, Theodosius (1959). "Blyth, Darwin, and natural

selection”. The American Naturalist 93 (870): 2041 206.

doi:10.1086/282076.
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Darwin counted 14 varieties of
finches on the Galapagos Islands.
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1. Geospiza ragnirosths 2. Geospiza fortis
3. Geospiza parvula 4, Centhidea olivacea

Finches from Galapagos Archipelago

o~ Darwin's Finches  euds/rr

P ADAPTIVE RADIATION .

. LS
- - i Grubs



paCBA Lps&AT 3- 8T 0 (FGRCElz-"H-, | PAGE WI 3° "yoi dF GiCBA
A.s5 a5 Bk Dk Al FO. Plsii s §IDES DZ &S _ 6 FNLG @& z W T3 ac. " yop
lJ"3A TFs_ ~lla YalA Bl Ua 6°dZA h, "y.llda pFaDZ . K6 6 s NI

ol 47l la VBTAA

LA G S N Vs R i e BRI -- . 4 pa T _y.d LT«

Ljdzt A ResapsapR -8 _ IBAN3ST xDYA kalj”l Bta éF~- + hz | Fdz

xDEFA-TT 1B sTEDZEFWMET WS t pAS~lapa A - da YDFY F. paA
., "FE4Pa A&F. "H¥ax-higATAF_ WYEtYH T3z icwWw.la 1T _°_1a
x || 28l.Flj DZy¥ R LI Fs_ DZ 65 dz yNId Fab PEZiCsUB g A e.© 1A

"t + e. "2 @z . lla Bl Pal D UME g & 16° _ " 1la xDZ a. NkA
Ysct. 2 UzlbAa s B, Il "W TapUr s E DA IBUR di .Il6s #

Lje-6AS + aNgLF s dpShiz bu, ~ 1.SINa la YH UFA Whe fe- Yl & yb b a

UHA y-yla xDZh" _ "W ¢FDZxyDZ, ~ht sl 1S «l0la LI poU

.-Qa . l-78FSY tsluarmNg U0 T o6acdz0a L3 |
PFSd &F. dza Lj" -, 6 dz &a.|ljA

Selective surviva= Natural selection
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Darwin introduced the idea that natural selection was creativein
giving direction to a process of evolutionary change in which small

hereditary changes accumulate.

Gould, Stephen Jay (2002). "Natural Selection as a Creative Force".
The Structure of Evolutionary Theory. Harvard University Press. pp.
1371 141. Retrieved 2009- 05- 19.
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Natural selection was the primary way that everything changed itself
from lower life forms and new species were produced.
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“Natural selection may have
a stabilizing effect, but it
does not promote
speciation. Itis nota

creative ‘orce as many
peopie have suggested.”

Daniel Brooks “A downward Slope to Greater Diversity,”
Science, Vol. 217, 24 September 1982, p. 1240
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“Natural selection can
act only on those
biologic properties that
already exist; it cannot

create properties in
order to meet

adaptational needs.”
Parasitology, 6th ed. Lea & Febiger, p. 516.
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of circular reasoning. It goes something like this: If something cannot
succeed, it will not succeed. Or, to put it another way, those things

whi ch have succeeded were able to
Lester J. McCann, Blowing the Whistle on Darwinism

(1986), p. 49.

succeed. k

TSt djl hax @afFblazA ol FrllFa &F _ DAzUB A4 4C ¢ eba Lifo- a |

ba h. ot Ila d4@F Raz xDZ ¢F_OFhl.al h % stAA° " v

¢ 27IIFF p Ry OhEl AatcE B M Ya - ~ vl F NJEF I @¢ -

i R IF.lla cF_OFhla olFQ pa USsp pa

ENEH h_ 76 IFaNBG O lif .ANEYE@ . zAIA - ITAI & & @

t A

TS~ "N1Rdo¢pP. OFba &a¢ _ DZY - -UXlG kDOD@EE" II-FI &

a. 1 YHA 1D AN fBDlIs ALl _ME%E F6 4-gT 1S+« " 1 &

Ys Uas @l ssNDERSlj o5 AT y - B&F dfe s e g HIFTAT
Ya. @ ij. @ R duZGaEaish FIEARSE. " l2 "\ A

DA asla Al D2 b T

f

¥ N3

UAF,. o &°¢ -

afF.

|

f . Il a

la ¢° .

" dzUF &

bFd &a¢ _ DZi

UA h” _DZ HTasSsz UA .6 UA bPF_3 U pF. dz0a

a

Pl .

UA

¢Fzias-

3t 3

I a



3 fF.d20 & FHa

+ DZex DI AA _

8" DZ Ljit F2T Ljl Fob

_-lla 1Y
huH- . Il &
PFYI & &F . dz0a

AfY Q3F.




ya,la ia 30a A+¥Y QzF.® SN LyDZ "I1A if

AFY QB FEQ Ty RS & T RO AR AT Y

.s$s3Dt o% o UA & 1. -W ¢cF2T o%. g UA s

S i .TIDPt .z"7 ¥.0a xhlA

lz@logist ¢ F dza ¢ "HermenlBEmpust A  DZ G p F DZ ~ NJ

al ¢ Nl DZ hus- .t
Rhode i A1

@& "W z4a-WanigEawFeF_ Tzl pak- G hyDFUW
.¢cS.01la &a-s5 o671 UB6ARAd x ~sFe . " I._Y

S NI #Y

. .64 ¥ Kb A ZatRIgENE. &S DZPDE - + A

Lif-yDZT1la sl-«64aA
SNIRAG 11 LGF AT Y » IBAF dFeliofs IBAYY . YR 16+ 1 Acad G Y F-"IIsNB

cTla TS

~laA 20 F, - la vz~



6A -

he & dz YHA

4t pcaF A \jIAa s H” D2

PFtd A*¥Y . YF, K o

b . llAA - &

20a




R. F. JOHNSTON ET AL.

0
oo

IluOlll -

-




YC 2¢DZ US&tA

C-TAafFEiRZ 3¢

aF . " dz
yi, la efF
ca- " la xDZY #bl
TFE .o

2 F. -1 &

DZ xY h#.Y

<& Sl on#

PFT Y.
a hDZ Y

S

r )
. { : { : | .
2 5 2 il 1 od i s 2 5 2 X
. - : . .
% B 1 F o 15} e P 24, 3 a3 # 5
i St (i i (338 113 gt ooy (3 =t S ot FEES it
- - o £ £ - oo
- iy pe- My - iy P 1" - My




"29AKOF UfF3bxbFM cNT?

s BEIA" 2" "HH oY D@a- 2« Il &

2h Il A




I Rs I g da yil Ay eu®. WFIpI FEGT HAH I FNJ "s-~ G & .~ NJ

277 G hil T#<.yla A", _hogdF N3FI_AG TizA .16 "TUW 1sClj -"H Ljdzal as 30
hu2 T - lj FYAT & _1°3W piFH] -S4 SNB 2%t ~2_ "1 aA . #sla xDZs
LJ.lj pFcd$3BANI 28+ hu 2F_ -~l1a &. 2872 upi A. DZT3 sao t

I NgAXDANBhY s #HHAEDAMI 3¢S~ 2 A~ _lla a.li 8. "7 xI FNl *5 & & _

S FESDOA LIl T3z sy Al DEHAfzshdie F- pa 2. " | 4A HG
R 2ARAAZ2A . 4B T2 15gh. INOSIUB 2ar- txI - BI3TIA -.° 7 o

Ty " _«~la iF y-lla Yo, Ila

@ QWspishAa 1 3zl &- NIl GefF x-DZ 6° dz



21-14 Ancon mutant between noanal sheep. Uselul
to colomal farmers, mutation would not last in nature.
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KI'f by selection we c¢onccatartdiregtioe t he genes acting i
and produce a sub- population which differs from the original one by

greater development of some character we are interested in (such as

higher milk yield on production of eggs), we almost invariably find

that the sub- population has simultaneously become lessfit and

woul d be eliminated by natural selection. Kk
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KOf one thing, however, ijlnaamrcaertain, and that is
selectiond affords no any@Hefamadfi on of mi micry or of
evolution. It means nothing more thanijt he s®r wiuveoi ve. J Why do

certain individuals survive? Because they are the fittest. How do we

knowtheyar e the fittest? Because they survive.Kk

E.W. MacBride, Nature, May 11, 1929, p. 713.
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Kl think the phrase [natudaésse&i ection] is utterly
describe anything. The weaker people die, a lot of stronger people die

too, but not the same percentage. If you want to say that is natural

selection, maybe so,butt hat Js | ugatprocksssThat i b i n

process would presumably go on until the last plant, animal and man

diedout . k

Nor man Macbeth, KWhatds Wrong with Dar winism
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Z ’..‘ LiveScience.com

“
m‘ July 13, 2006
»

“For the first time scientists have observed in
real-time evolutionary changes In one specles
driven by competition for resources..."”

“Shrinkage” less than one millimeter
“Shrunken” size was not new
Only the relative number changed

cHeB 3LUF UHX ¢ T OyllH E€frr bxF Hk w4y 4y
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. QNI YR Br IOF UH3IOF Fmk bFOTF pCK pFpC

OHLUFm 3UTY wlObF CTtTHT b UWXF HKk WykFHIIOF

nWH3h BbYT HKk ufFp B gMPFCT
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Horizontal Variation
Within The Kind
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G. A. KERKUT
University of Southampton

“There is a theory which states that many living

animals can be observed over the course of
time to undergo changes so that new species
are formed. This can be called the *‘Speclal
Theory of Evolution’: and can be demonstrated
in certain cases by experiments.”

Implications Of Evolution, p.155

FmMKk eK CHabPbhb afrp/l1fOF pHT90OF wr IO33/

G. A. KERKUT
University of Southampton

“On the other hand there is a theory that

all the living forms in the world have arisen
from a single source which Itself came from
an Inorganic form. This theory can be
called the ‘General Theory of Evolution.”™

Implications Of Evolution
p.155
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erdyr Blaedss XvAm EGt Jyllh 239/t 4F %171 Hk
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Speaking of
“General
Evolution”

Speaking of
“Special
Evolution”
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*Theodosius Dobzhansky, Heredity and the Nature of Man p. 126.

[Dobzhanskyis a geneticist.]
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KWe could stild]l be sur emutamswoulde or et i cal grounds tha
usually be detrimental. For a mutation is a random change of a highly

organized, reasonably smooth- functioning human body. A random

change in the highly integrated system of chemical processes which

constitute life is certain to impair 1J just as a random interchange of

connections [wires] in a television set is not likely to improve the

pliicd ure .k



t he At omi c

accident a

Lifeds Mystery,

2@ - 4yDZ-t°" . H

UA ¢cF_ " .l a

UOh”" @4 .Y ¢cas+« o

CF_. .l a ADA-G




ba *a.@ U .k _lla ¢F.OFhla BkF-t htz-" Hod Il h'T
SNEOF*A UziStA Ty" _ -lla &F. d208aA ca-2-1Fd D _ I aA h

nkllsEl 3 hER A a =l et bl e R ks | a- W . z-5 S 17 ai

hue 245G 6F-~+ FNMz2 aA._7 T°1a hz..la x d&ass R.. "t W

~

Yeae.- syl a h-vdzla Yl

If complex computer programs cannot be changedby random
mechanisms, then surely the same must applyto the genetic

programs of living organisms.

The fact that systems [such as advanced computers],in every way
analogous to living organisms, can- not undergo evolution by pure
trial and error [by mutation and natural selection] and that their
functional distribution invariably conforms to an improbable
discontinuum comes, in my opinion, very close to a formal disproof
of the whole Darwinian paradigm of nature. By what strange capacity
do living organisms defy the laws of chance which are apparently

obeyedby all anal ogous compl ex systems?Kk

Michael Denton, Evolution. A Theory in Crisis p. 342.
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KI'f one all ows the unqguesgotspeakplabl yv | argest experi me
namely nature, one gets a dear and incontrovertible answer to the

guestion about the significance of mutations for the formation of

species and evolution. They disappear under the competitive

conditions of natural s el ect i on, as soap bubbles burst i n a br e
*Herbert Nilsson, Synthetische Artbildung, p. 174.
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knowledge invariably affect it adversely [they tend to result in harm or
death]. Does not this fact show that mutations are really assaults on

the organismJs centratobéeng, |l ivsnhgashecng&pgacity

C. P. Mar t-iGeneticisk Ao od/lbs at Evoérieahi on, kK [ n Am

Scientist, p. 102.
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KThe | arge majority of muwtesenietbahs, however, are har

to the individual in whom they are expressed. Such mutations can be
regarded as introducinga ij | oad, J or,intp¢ha[®NA]c bur den

pool. Theterm j g e n e t iwas filst@ased/hy the late H.J. Muller,
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against any mutations until a large number of mutations have already
occurred to produce a complete and functional structure; after which
natural selection would then theoretically select for the organism with

thecompl et ed organ. Kk

Jerry Ber gman-, G)KAr geirds Sttheemm y, ko fi 5 yuhp

with Creation p. 337.
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Mark A. Hall and* Milton S. Lesser, Review Text in Biology, p. 363.
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KThe probabilities that a speddant i on wi | | survive or
the course of evolution tend to vary inversely with the extent of its

somatic effects. Most mutations with large effects are lethal at an

early stage for the individual in which they occur and hence have zero

probability of spreading. k

George GaylordS i mp s o n , KUni f olngoaryintar i ani/i sm: An
Principle Theor y and Met hod i n Geohi story and Biohistory
2, In* Max Hecht and *William C. Steeres, ed., Essaysin Evolution

and Genetics p. 80.
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deprivations, deficiencies (loss of pigment, loss of an appendage), or

the doubling of the pre- existing organs. In any case, they never

produce anything really new or original in the organic scheme,

nothing which one might consider the basis for a new organ or the

priming for a new

function. k

Jean Rostand, The Orion Book of Evaution p. 79.
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The Word “Evolution™ Has Two Very Different Meanings

Macro

Micro (viriation)
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MICROEVOLUTION
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mechanism (this single changed characteristic in the DNA) appear

spontaneously and., if it did, even less [chance] for it to remain!

M.P. Schutzenberger, Mathematical Challenges to the NeoDarwinian

Interpretation of Evolution pp. 73- 75 (an address given at the Wistar

Institute of Anatomy and Biology Symposium).
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There is a one in 1/ chance that just one mutation could be

beneficial and improve DNA. Now 1/ is one with a thousand

zeros after it!

M.P. Schutzenberger, Mathematical Challenges to the NeaDarwinian

Interpretation of Evolution pp. 73- 75 (an address given at the Wistar

Institute of Anatomy and Biology Symposium).
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KOne shoul d r eme mbiecomglekitgiswhathn i ncr ease
evolution is all about. It is not conceived as causing a change which

continues to maintain the same level of complexity, nor does it mean

a change which might bring about a decrease in complexity. Only an

increasein complexity qualifies. But, in reality, mutati ons, by their

very nature, tear down, disorganize, crumble, confuse, and destroy.

Radiations from natural sources enter the body in a hit- or- miss
fashion. That is, they are completely random in the dispersed fashion
with which they strike. Chemical mutagens also behave in an
indiscriminate manner in causing chemical change. It is hard to see
how either can cause improvements. With either radiations or
mutagens, it would be something like taking a rifle and shooting
haphazardlyinto an automobile and expecting thereby to create a
better performing vehicle, and one that shows an advance in the
state- of- the-artforcars. KThe question i s, then, can random sourt
of energy as represented by radiations or mutagenic chemicals, upon
reacting with the genes, cause body changeswhich would result in a

priesisis pEe- Culelis 2k
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KHowever it gradually emengnp@e that most characters
ones, are regulated by many genes: for instance, fourteen genes

affect eye color in Drosophila. (Not only that. The mutation, which

suppresses igmhamlceseyjéddiry wing,J for instance. Th
mechanism is not understood.) Worse still, a single gene may

influence several different characters. This was particularly bad news

for the selectionists, of course. . In 1966 Henry Harris of London

University demonstsorpriseetdatasmuchas80er yoneJs

per cent of all characters are polymorphic [that is, each character

controlled several different factors instead of merely one]. It seemed

unbelievable, but his work was soon confirmed by Richard
Lewontin and others. Kk

G.R. Taylor, Great Evolution Mystery pp. 165- 166.
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K E ac h amaoctuaring alone would be wiped out before it could be

combined with the others. They are all interdependent. The dodrine



that their coming together was due to a series of blind coincidences
is an affront not only to common sense but to the basic principles of

scientifice x pl anati on. k

A. Koestler, The Ghost in the Machine p. 129.
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like saying you could improve a Swiss watch by dropping it and thus
bending one of its wheels or axles. To get a better watch all the
wheels must be changed simultaneouslyto makea good f it again. Kk

AlbertSzent Gy or gy i , LiIKDngv#dat her to Perfect [tself, k



Synthesis I, Vol. 1, No. 1, p. 18, [winner of two Nobel Prizes for
scientific research and Director of Research at the Institutefor Muscle

Research in Massachusetts].
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Scientists discover double meaning in
genetic code

Stephanie Seiler, UW News
http://www.washington.edu/news/2013/12/12/
scientists-discover-double-meaning-in-genetic-
code/
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Genome Uses Two Languages
Simultaneously; Try That Yourself
Sometime, Why Don't You

David Klinghoffer, Evolution News & Views
http://www.evolutionnews.org/2013/12/
genome_composes080111.htmi

David Klinghoffer put it in
Evolution
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Irreducible Complexity
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Bacterial flagellum

Order of Flagellum Self-Assembly

Filament
Filament

Junction

Hook

Quter membrane

L- and P-rings

Periplasmic

space L Stator -

Inner membrane "

Rod
Rotor (C-ring)

Stator

MS-ring
Cering MS-ring and

export proteins

Time: ~20min

Type I
secretion system
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KBased on pr o.laaylviable DNA/strahdghaving aver 84
nucleotides cannot be the result of haphazard mutations. At that
stage, the probabilities are 1 in 4.8 x . Such a number, if written

out, would read

480,000,000,000,000,000,000, 000,000,000,000,000,000,000,000,0

00,000.

KMat hematici ans agree that ahasgf requi site number
statistically, a zero probability of occurrence. Any species known to

us, including the smallest single- cell bacteria, have enormously

larger numbers of nucleotides than 100 or 1000. In f act, single cell

bacteria display about 3,000,000 nucleotides, aligned in a very

specific sequence. This means, that there is no mathematical

probability whatever for any known species to have been the product

of a random occurr endoeusether andom mut ati ons, J

evolutionistds favorite expression.Kk
*L.L. Cohen, Darwin was Wrong (1984), p. 205.
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Rudirnentary wings

Wild type Bar eyes Cutwings

]
o ‘ ‘ .
2 LR ; 2 i3 sl ! - 2
a3 i Bt B 1 Bats 2 i st e 1 a3
— i s =i |3 fip2en - 3y 3 =i [ b 3
N £ [ . - . £ -
- iy pe- '] - iy pe- 1" - My pe-



UF" WO hNI Fz hbFdi NI F2l1a hdbFdi .+ xhlA hylUa At
&Y ra h"_ %2 FiNOOF4% dfa+ YzZE W € hak - Iga tLIsIA a. W LI~

L ¢i S -t FENEy. .t efcaih U WasS+qdd h, " Ta FNI



OZ saN3k fo - do- =7

371 T01a hNIFzI

D2 NJ DZ . 6aA *xa@ s |

~.DZ1¢«"1a h#oa, DZ~

been provided by

Nl F2lla . G




hu¥” D

Fb ca-2«14a heai-|I

29 DZ LA &+ FDZa.ljA

UUUFd "YeF_ -~

hu¥ DF H F N

ousands in milk bo




I 34 @ DA & HhNIOFARTI_ai hHubfrddilia gz Ppdz _ " va ' Ili xDZ-" 1 a Ljdz

9 xDZ-"14a ra [BFAHHSIE 33 WF e aswd

T 3pF dic- 1 £ A 1 ¢ TEHD x DEDIEhgEbhe he bSfapbs e
9000000000000000000000000DOOO®O®O®O®®®O0000000000
h0B800000000
hepSHZ Ala h_2 SIjA A8F © Ysa .QF_2 xhliZ

AfYiLOhD*dDZ - "1 4a e -~ *xhIlA 383z h_ I "I Lj-_ <~la &i f. -~
HeEREES 16 FsIApF dA--IpSPHZ00-7 - 4t YsFd Y’ .+ ra NI F214a hobdFd
BH .t 19«7+ U FNYza U s adli%THIE3saLDDFYH Liqia sl ¢. 14

thqr:Dsz a_rnH 'I\(I“.i_ bF>dzua baA th*”y'” "aA th

4lj palf (I CLIF dP2AAPSDZ x DZ i - 814 LIF_14 xDZiS<+ pF.d20a pa

acAhe 13-1ahe S DAEVELY LUjys F3 OpF,  dz0a 1«4+ pP3_ Il L¥a-dz pa 1 -4 d
-qga -~ _ .l TS«T+ FNMZA cF_kFd Li_IlF"aA Ry~ _~ UA
i-yDZ aA. g "l & -1Fd "y [ -"3 F-ma YG h y"  _~ U0A-
x " z1 S1-"DHBa A#Ya U T hil ¢FofF, lla T3 LyTa sl

12@. -1 "1l a hy\wsobw,_ 6-.¢ cag2Wlaa.z + 11 353 "1 a hy

bF ol 1+ T6x DA DZT(GEY ¥ A qof 1



" lla I DZ W Lje-1 FDZ a. A

—

.¥2®B8° la & "3 hy-2 . _ ,d ca-2-0la arfF. "I
OF- " 281800DAI B3N] F21 4 hbFdi ITg hgyata-01a o-yDZz .z~ |
FAE 1T 1 rOlEkgEbT 3@ + . TRT TR holEkhgabi o« | ¢ & Q)A2 qhabh#

TS« 1&aA -y~ _~la ca-2«#+1 x" __la & i

KThe frwuit fly has | onmutatteen t he favorite object o
experiments because of its fast gestation period (twelve days). X- rays

have been used to increase themutation rate in the fruit fly by 15,000

percent. Allinall, sci enti sts have been able to Kcatalyze the
evolutionary process such that what has been seen to occur in

Drosophilais the equivalent of many millions of years of normal

mut ations and evolution.Kk
Jeremy Rifkin, Algeny (1983), p. 134.
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All mutations observed produced flies that were inferior to the original

fly.

In the beginning, Walt Brown p. 34.
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Diversity and dynamics of the

Drosophila transenptome

Hrown. el ol Nmure. 16 Mar 004
dod 10 1035 nature !

Rf=EE %P atfis | S== et i g T 1



“The importance of Drosophila
melanogaster as a model system
cannot be overstated. Using it, the
mechanisms of heredity were worked

out about 100 years ago.”

Study of complete RNA collection of fruit fly uncovers
unprecedented complexity
http:/mews.indiana.edu/releasesAw/2014/03
drosophila-transcriptome-diversity-uncovered shtml
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Study of complete RNA collection of
fruit fly uncovers unprecedented
complexity

[ndiana University Bloomington
March 17, 2014 Press Release

http://news.indiana edu/releases/in/2014/03
drosophila-transcriptome-diversity-
uncovered.shtml
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“...unprecedented detail, identifying
thousands of new genes, transcripts
and proteins.”

Study of complete RNA collection of fruit fly uncovers
unprecedented complexity
hitp:/mews.indiana.edu/releasesiw2014/03
drosophila-transcriptome-diversity-uncovered shtml
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“As usual in science, we’ve answered
a number of questions and raised
even more. For example, we
identified 1,468 new genes, of which
536 were found to reside in

previously uncharacterized gene-free
zones.”

Study of complete RNA collection of fruit fly uncovers
unprecedented complexity
http/mews.indiana.edu/releasesiw/2014/03
drosophila-transcrnptome-diversity-uncovered.shtml
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*“...the Drosophila genome 1s far more
complex than previously suspected
and suggests that the same will be
true of the genomes of other higher

organisms.”

Study of complete RNA collection of fruit fly uncovers
unprecedented complexity
http:/mews.indiana.edu/releases/inw2014/03
drosophila-transcriptome-diversity-uncovered.shtml
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“..asmall set of genes used in the
nervous system are responsible for a
disproportionate level of
complexity;”

Study of complete RNA collection of fruit fly uncovers
unprecedented complexity
hitp:/mews.indiana.edu/releasesiw/2014/03
drosophila-transcriptome-diversity-uncovered shtml

™ " lla Fliiasla T3 .7.wW pilQOo¥  ~thdz & "3 YHA HNI F2

huz . « | Fodl & Ndzaz aDZYt 8”71 SOAT FNJ 3 a4- W -sy.la Ljpa pa

Q¢



ROuaDPt A LA 3-75f -1aH &2 . T L] DD T4 FH-£ " HY ¢

gl Tz "1 4a .8yt 2. " ht & DZUYHA hyowatl A Lj" Il Fk & DZ
PAGHA, Yhez-dh DZ G Ljdza 0SS s+ A 1 F_yd -t 4a.l BYH -ysA pPI 1 FN
s31 PFH.l&a o©F2la s...la ~37 AxY 14 T&aA 1 F_Y xhlA

Ll - Nl @ T8 lla s#£yla pa

CFIEAPa © ApFE dRd¥ 45151, _ t ] Uat &2 I8 dRipafr i tads
A~ UA HYsSdz  t+ hEiFe® Uzi OAt] L&ilRAdZBUA aF ~F+1Al- "Tha 1
& . %l1l A0 GuOGhF d&ic- Tl AT-2BPSH pa. . o TR H3*x DEA
I z1a8pau-~ dPF” x DZGRAAWT~ b "Tlapa. _ dplaic- t f-db) Fdity©
ba UsE50OCH. raG - AT Fep 9L dzj & DZ s bF . Ila h*”" D& 1 23
¢’ ¢ DZ31030 OMH&RZFdZapa © AabF d&x D~ T 1-W WRa

.U Il Fdb &- @ sl &a.1l *xhlA .h_2 xz-.Y 13 L&

¥ 5 xDZOFy 10l &rg9[450t 2x ¥ DA AF wPF ®atup al ituy @©4i-DB L DZ
STyt e A+Y AtS . Il @ 2x0M0MgT e d 44 dZREH llTas B2k M a4t F D
X B VBF- 5- B2 TSN hibakusha s 24 s NI Y %74 pFoF I aA (x" " diF b

4.1 YH T3 -©4A 1S4t 2 "hdz sl xhlA ¢Ft+F_._ Il aA ¢Fdz

13799z "2 A y¢ dzal 7 UYEG9PGU eA-Usl d&” DZ Ji F OAC © dzal © i

F-d .s50la a.lj T3 1773 NlalBpEx#idoy &k vat "l a hs« _ -1l a



IFHCBRA UF . 18] 34 Fd Ikyfeaee YT 3Hd . IEhdB | g - OF - A p-DZDZ

hshy GRASZHI ©. FAUR Jul 3BA0-1 YAp@ZAG-_ 8] 3775 &

s NJ) DEQOOODZ - "HfH ¢c&.DF 1T FkaA . hz2#+~ _ .l1la o61U0Ua ¢Fs_ "~ 13
4.1 xDZsljUaA ca_e "~ .Q @ ~I137L3§%ka *xDZIisF_Il aA Lj 2c
a°dzFY 17 "3 la i F.t0a ¢cFpYRODY®MGOT 3 c4&as_=ea éelGk xDZ

79 + SNDZ aR dZIA hgF DZfEll-Gofy| Uki et Tlex DZ

f al 50 DWaHFgag s . . gy (AR xHAU-: It . DAlj pas3
UF 2 %B5 0 uoch g0 000 ®WEFY 1 dGI *x " T-y ~l1a e 0l1la 177.6 i
P d4hy caR ¥ P12 f1d2, 000, OGO yoQolla uwuA-yla 13

Yo West W ora sNIDZTCSTY s

- 53A hYS_ " DZGgFdzF - 2A 999 I azaly @l s1 all 4. 2281l Gl 3 06 4a-
b a4- W hy2t-DE. gk A IWYH ADZhw v TA cyFANDZRlw TA - v _ Il &

CFIis, " Ia

é. . SIA ¢pPpPmz. IGaA I¢fPdzga” 4+l etk *xDZ-"14a ¢-~- 24 h
x DA T-WE dEAT-T pae. opll Aodskd.Wo FUR IkER ™ DFal iS¢
tu_e YHA . T +#TUO4AF xMZ - posl »pa 46 pyWHl lee- - Yyt ¢ .14 UG ¢

@ N] DZ JWia pF-"G . IA FNIyd ua- QA - N} #I Hheail



. W Aa PF.yla 11a WoRTUFyh: vt bFEailia RSpyA a4 L. . ¢

. hlj¢ . DZ



Lt AF2° DZ LY _t CFAD 0. sTNIA S-WNH He &l FyWdapaA b - z° _ q

YT S«t fa . _ dz sl &iF-*3
tuNd F2Il & hudbFdi Ala i1°Ya

5- YU 241 S7°DA-G B"DZcéa-2-01la -.z°t+ h" BF - "H 1 4°DZ &
%99 "Il mw&- B TDODWA . & DE ¢ adbnduracil i - Yy DZ - 77 1

®. " 2D - OXHM OWBYGt adb AR & FT

Mutations were not 99 percent harmful to the DNA and the organism;

they were 100 percent harmful
The Evolution Cruncher p346
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KAfter observing mut atyeasspn@Gldschmidf r ui t f

Il i es
fell into despair. The changes, he lamented, were so hopelessly micro
[small] that if a thousand mutations were combined in one specimen,
‘therewoul d still be no new species. k
Norman Mabeth, Darwin Retried p. 33.
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Conclusions from Fruit Fly
Experiment

I. All mutations observed
produced flies that were
inferior to the original fly.

2. Fruit flies must
have evolved as far as

they can go. -

the Peginning Walt Brown p. 34
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good observation
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“Fruit flies refuse to
become anything but fruit
flies under any

circumstances yet
devised.”

Lane Lester, Ph.D. in genetics, The Natural Limits
to Biological Change, 1989, p.89.
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KFruit flies refuse to unéecaayne anything but fruit f

ci .r.cusms tiain,c.es-«y e tilld e vi-seud.ilk
Francis Hitching, The Neck of the Giraffe: Where Darwin Went Wrong

(1982), p. 61.
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Damagec? nucleatide
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Original DNA Strand

Copy Error

Copied DNA strand
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DNA Fixer Upperer

The DNA glycosylase AIkD uses a
non-base-flipping mechanism to

excise bulky lesions
Eichman, et. al., Nature
22 July 2015
doi:10.1038/nature15728
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In the early 1970s, Dr. Lindahl defied
orthodoxy about DNA stability b

showing that the complex molécule,
on its own, would deteriorate so

rapidly that life on Earth would have
been impossible. That insight led

him to uncover a molecular system
that constantly counteracts DNA
collapse.

Nobel Prize in Chemistry Awarded to Tomas Lindahl,
Paul Modrich and Aziz Sancar for DNA Studies
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Our genetic material is constantly
damaged. "As a rough estimate
there are 10,000 DNA lesions per
day per cell," says Thomas Carell,
who studies DNA repair at Ludwig

Maximilian University in Munich,
Germany.

Tomas Lindahl, Paul Modrich, and Aziz Sancar Win
2015 Nobel Prize in Chemistry For DNA Repair
Celia Arnaud, 7 Oct 2015, C&EN
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“There's no way to establish life
based on such a fragile molecule
without having sophisticated
machinery to keep it in order," Carell
says. If these mistakes or damage
on't get fixed, they can lead to

cancer or other diseases. "DNA
repair is absolutely important to
genome stabll||t¥ and of course to
e
Tomas Lindahl, Paul Modrich, and Aziz Sancar Win
2015 Nobel Prize in Chemistry For DNA Repair
Celia Arnaud, 7 Oct 2015, C&EN

hugpa la- xDzZéF™ dz fa Lji, ~ .17 f-01a <1l Ljpa pa f-1Ia
| o AT L A Sl ¢ Y P/ PR S AR TS SR 4 m a.1 pa ra &ebF 2|
vy I xDZ éF~ DZCSIA h" 94 _Y cé&a-2-d T«+A U ha -~
Y RBICWDE &, - qhADEA LRI WD sepddqhOdE huepa - _ Il &
2" H u-yop pba éF” o 383 "I Sl ~yd LF TF2t HYH s NRdZ
Li, " «t h" 2" HA LjdZFaDA D & Uu-yp pa é
TS«7 1 hibhANDZdfHcA+8 ca-2«1a U_IIAAF. " Q s~ DZ°SIl %\
YENY -l e $y-.la h-.vydz0a LI YH ai F-I Y.3



I a

3-DZ P11

 +1 e. $yYDZ b ¥ dza F N

.s1a A+Y xOFhla u.

d7 g0 hy ] Oa
eA XY .|

ShuzA-y. lla TIjA



http://ar.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D9%85%D9%88%D8%A7%D8%AA
http://ar.wikipedia.org/wiki/%D9%85%D9%88%D8%AA_%D8%A7%D9%84%D8%AE%D9%84%D9%8A%D8%A9_%D8%A7%D9%84%D9%85%D8%A8%D8%B1%D9%85%D8%AC

Bl a 1T %Y Y. dz pa T I &aAy dARacRKRYFdz FabhacpP@ad- {Aabk &7 F
tu" 2A T 1l ¢FYFY 1l GarAY Ik BEFA “chAlzaA FLJ. " lih | adzPXHDZPIAIZF a] 2 © v
baYNEal lBb°y o "B (BdF5-"lac s r ah) Wcdd eacmhis: Ta
FNXza &a. 1l - H ¥ Ua YRNIAWAiIdA p*aDZ. i -qG Una_ “1-S . lI#l ihaS NIIZa.
fratspaEs LAl B e e Az A gt aAda A, Wwacla xDZ O "la Y.
SO R S AR RZ S e AR RO | 4 PF. $Y xDZrfra R-
S YaATi S+« 71 1 hlU WBFF Ga H-iyap Oras Nlay--yg 2Aa Adyyl Y. z Ul
PAS "2 slATS " lag dBF- 1B _ IBslj pdBe hg HEi & laAahy] Ueic- +
A6 Aa LAF_Ga ULDZa.l Yy2p ba ca-2-lIlFd T°~"1a .z
Li "~ DA h_~"- pPApS FHllaA- 2y 104, back-yop Ljdz0 Lj, 2dz

bl AP ehesiia skl ANy < - " 1la PF-Y UL, 1 aA

~

Yh, - lla xDZ™YTa FNI " IA 38z hYy.q Tl TS« %1 ]
SNl 2d2Z TS« 1la PF~-#%Y 0&- " YFd a4.A " YFYylUaA h" OF"

CFZA -g° . z-H Ut

fa .hr " la T3 BY2I1Fd @ W DZT ™% ca-2-1a HY+sdz pa

~la GF  wul .| Pt BYad xhlA = {F_DZxht sl ¢



to future gen
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“No matter how numerous
they may be, mutations do
not produce any kind of
evolution.”

Pierre-Paul Grasse, Evolution of Living
Organisms 1977, p. 88

They rearrange existing information
but do not increase genetic
complexity.
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Jerry Bergman
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M.P. Schutzenberger, Mathematical Challenges to the Nee Darwinian
Interpretation of Evolution pp. 73- 75 (an address given at the Wistar

Institute of Anatomy and Biology Symposium).
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There isaonein 1/ chance that just one mutation could be
beneficial and improve DNA. Now 1/ is one with a thousand

zeros after it!
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KWe beli“evie that it i s trytmsimdatencei vabl e. Il n fact, i
such a situation by making changes randomly at the typographic

levelld by letters or by blocks, the size of the unit need not matterlJ on

computer programs, we find that we have no chance (ie., less than

1/ ) even to see what the modified program would compute; it



just KBwmstler, there is no)tosemance (less than 1/
this mechanism (this single changed characteristic in the DNA) appear

spontaneously and, if it did, even less [chance] for it to remain! K We

believe that there is a considerable gap in the neo- Darwinian theory

of evolution, and we believe this gap to be of such a nature that it

cannot be bridged withint he current conception of Dbiology. Kk

M.P. Schutzenberger, Mathematical Challenges to the NeoDarwinian
Interpretation of Evolution (1967), pp. 73 - 75(an address given at the

Wistar Institute of Anatomy and Biology Symposium)
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KNo currently existing réandommiaahgess anguage can tolerat
in the symbol sequences which expressits sentences. Meaning is

invariabl'y 'destroyed. k
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KSuch an assumption [t hthdrechni tt |l e mutations here an
gradually, over several generations, produce anew species] is

violently opposed by the majority of geneticists, who claim that the

facts found on the subspecific level must apply also to the higher

categories. Incessantrepetition of this unproved claim, glossing

lightly over the difficulties, and the assumption of an arrogant attitude

toward those who are not so easily swayed by fashions in science,

are considered to afford scientific proof of the doctrine. It is true that

nobody thus far has produced a new species or genus, etc., by

macromutation. It is equally true that nobody has produced even a

speciesby t he selection of micromutations. Kk
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A Knascent organk is one t hNorte i
have ever been observedK Do we, t herefor e,
going about the business of producing new structures for selection to
work on? No nascent organ has everbeen observed emerging,
though their origin in pre - functional form is basic to evolutionary
theory. Some should be visible today, occurring in organisms at
various stages up to integration of a functional new system, but we
donJt see ishoesign atal bf¢his kind of radical novelty.
Neither observation nor controlled experiment has shown natural

selection manipulating mutations so as to produce a new gene,

hor mone, enzyme system or organ.

- FY

S just

ever

K

y© .

T

I a

a- 5 a

S

wi ni sm, k

a&F . " dz04

UG 3s3 1

comi ng

@ E

mut at i

nt o

ons

N

S

D

2



ca-2-1a

FQ xOFH icwW ¢ Ua s

a h” 2" nl

LjiDZ s B2 FDZ &. |j




(RoYS = Sl agoilde il P2 Frilkr s ta EHemsa s " - " 1a Tha hzfFTOF
(hy”, STELY bS] -DBal T 3% Sy 16-"3 x DZ7) slj yF sae "Ik

™ Il FEIR0AS ® & NUZB HDaFinistbu* ™ £ dzAfuds l|alj A A AIlAU&a ke 21 4
xYbAA yiatpSa -7 & AplBAOH®ESE - P A- LG YSA 1S+« "1a .7 DZxDZ
xY UA ¢ I §-yplespl pAavpapgy Fag3 31y - aF dzU &4
ba s31) ¢F_oFhWAIRE v _ rllka &F 6%dilta a4A- _ "~y SN . h’
¢R b Y O PZyiHT KiFAT y - BaF diats> YT IFBLGH 344t Lj2ipAa
TSt ¢é&. @dullpp. - @HadAPEA gzl |, " o~ Il &

& NI - @ A jynsilBatidists IAR@EN  Ia x " d/ATAa. la SA h-dF" I a

19 Tl I6difs FDEIj ¢ &2 IAT Y~ IBaf; “dax Y hUaPS- 41 x7.la

Life evolves by means of mutations (mutations and genetic drift) and

natural selection
hu" 2 Fea 19 8RAaBIaEN -1 9B8Az Wb PBZEA - N o

83T aslj aNg ¢ a2 B0-yep apll L3 he ATC- TIEx Y s+ pAA pasifsljA
BH s 3T TS« 01a éeUA L s@Eahiz +l.al »ai *.z-+IDZ .45 ]| AHY ca- 2+ I
&F . T dz0aA 1 S+<t Ba iVl @ Ida-20W & "pak & _iz-Iva h™ -~ *ylla eF.

TS« " tal ahsa®Y)a xDZ-""hla . DZsA FNJ .- _17 UA ca



™~ ¥ylla gFaAU&a T3 FNX-N)] FNI xhIlA HRDFyla . _Y & ¢NJ
OF_ WUdF 2 &DHTD®RI. B X 31 ¢ NJ DR -bFa +a¢. Y s NI s |jA
T ¢ N¥ 1.980dydy *&D¥.sGHabey monsteradvocates a- 1 - . |l &
T8 + pFoa-a®IDEd&s IjAAKMZI & adhd & HiIYaull D& (]
¢c AYE4 . DZ & . .50 G®O i DEWEcE W FhAC FUR
A¥Y - Qa Ix& updzzF-coia "€- +tA 7T .W W é-_ 7A @& 64A &=

DZ hus- & DZ
U iSWDZ-"3 1, ,zwb” BAIFSr gy d Fab Ij a4 -8 zaa hisU plja
k& GEARAMHI-AIAF . DZy.-Yd TS« 1a PF-#Y U0-"YaA . ca- 2-
Lj, &Y
SRSl U C S F- h3
CF_OFh#l hY® . DZ¢frada 1S«t 1..DZht & 1la T3 -IiF

KNo bi ol ogi st h a sigindbygeavaludon bfamajiccen t he o

group of organisms. k

G. Ledyard Stebbins, Process of Organic Evolution, p. 1. [Stebbins /s

a geneticist.]
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punctuated equilibrium
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Kp unc tegau ieldi Byrthis term hé& means that for 50,000
years or so, there will be no change (an K e g u / |/ withaeut anym k
evolution). And then, suddenly (ina very rare Kp u n c t vaadby on k)

total chance, two totally different life- forms will emerge.
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two rabbits produced a male baby skunk and, coincidentally, just over
the hill two other rabbits (or some other kind of creature) produced a

female skunk! Both baby skunks were able to get enough milk from
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Gradualism
Slow and steady changs

G T

Punctuated Equilibria
Shert periods of
rapid change
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'PUNCTUATED
EQUILIBRIUM

“The first bird hatched from a reptilian egg.”

Gonddschmids The Marerial of [volution Yale Pross 1940 p. 393,
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evolution takes place rapidly's
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don't make a
new species by mutating
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Life only comes from life and like begets like
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Literally, the term means evolution in a straight line, generally
assumed to be evolution that is held to a regular course by forces
internal to the organism. Orthogenesis assumes that variation is not
random but is directed towards fixed goals. Selection is thus
powerless, and the species is carried automatically in the direction

marked out by internal factors controlling variation

Bowler, Peter J. (1989). Evolution: The History of an Idea. University

of California Press. pp. 268- 270
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Adapt first, mutate later: Is evolution out of order?

» 14 Jsnuary 2015 by Colin Barras
Magazine issue 2004. Subscribe and save
) For similar stories. wisit the Evolution Topic Guide

(image: Morgan Schweitzer)

We used fo think evolution hsd to start with random mutationz — now walking
fish and bipeds! mice are fuming our idess on their head

'TO BE honest, | was intrigued to see if they'd even survive on land,” says
Emily Standen. Her plan was to drain an squarium of nearly all the water and
see how the fish copad. The fish in question were bichir fish that can breathe
air and haul themseives over land when they have to, 50 it's not ss far-fetched
as it sounds.

What was perhaps more questionable was Standen's rationsle. Two years
earlier, in 2006, Tikfaafik had become a global sensation. This 260-milkon-year-
oid fossil provides a snapshot of the moment our fishy sncestors hauled
themselves out of the water and began trading fins for limbs. Standen thought
forcing bichir fish to live almest entirely on land could reveal ..

http://www.newscientist.comrticle/mg22530040.300?cmpid=NLC%7CNS
NS%7C20150115GLOBAL&uUtm medium=NLC&utm source=NSN&
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http://www.newscientist.com/article/mg22530040.300?cmpid=NLC%7CNSNS%7C2015-0115-GLOBAL&utm_medium=NLC&utm_source=NSNS&
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"So at the end of the day there was left the mutated
[virus], still incompetent to invade most E. coli
cells, plus mutated E. coli, now with broken genes
which remove its ability to metabolize maltose and

mannose. It seems Darwinian evolution took a
little step sideways and two big steps backwards.”
Dr. Michael Behe
http://www.evolutionnews.org/2012/01/
more_from_lensk055751.html
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Super bacteria
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Glencoe Science
Biology: The
Dynamics of Life
2004
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= science/biology/bi02004/




Glencoe Biology: The Dynamucs of Life 2004, pg 299
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Antibionc resistance: delaying the inevitable

Mabing i sads ageinet b tesns disease

http://evolution.berkeley.edw/evolibrary/article/medicine 03

“The golden age of antibiotics proved

to be a short-lived one. During the past

few decades, many strains of bacteria

have evolved resistance to antibiotics.”

http://evolution berkeley.edu/evolibrary/article/medicine 03




@& ""H 64°dA hFE" b1 a hbsdF I -.iltas yila liias pU -
huz€° lla cail Fvu- %1 HDAFSs.la Al a
Rs3alA N 4 Y. 5~ T & "alBpalf 4 [FHDRORISDE FORIUS DY 3G
RiE - e RereEl st ERREE Fo 1 apF. "t A

Bacterial populations can evolve
resistance very quickly. For example, in
one hospital, initially 5% of the strains of

staphylococcal bacteria were resistant to

the antibiotic ciprofloxacin. Within one

year, 80% of the bacterial strains were
resistant. From 5% to 80% in one year!
Why do bacterial populations evolve

resistance so quickly?"

http://evoled.dbs.umt.edu/lessons/background.htm



The increase in resistance of human
pathogens to antimicrobial agents 1s one
of the best-documented examples of
evolution in action at the present time, and
because it has direct life-and-death
consequences, it provides the strongest
rationale for teaching evolutionary
biology as a rigorous science in high
school biology curricula, universities, and

medical schools.

In spite of the importance of antimicrobial
resistance, we show that the actual word
“evolution™ 1s rarely used in the papers

describing this research. Instead,
antimicrobial resistance 1s said to

“emerge,” “anse,” or “‘spread” rather than

“evolve.”




Moreover, we show that the failure to use
the word “evolution™ by the scientific
community may have a direct impact on

the public perception of the importance of

evolutionary biology in our everyday

lives.

Evolution by Any Other Name: Antibiotic
Resistance and Avoidance of the E-Word
Antonovics et. al., PLoS Biology, 13 Feb 2007, DOI:
10.1371/journal pbio.0050030
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“It may be time to rethink our thoughts about

the mechanisms for antibiotic-resistance
patterns... bacteria, from the bowels of three
members of an 1845 Arctic expedition, have
survived 140 years and are showing resistance
patterns to modern antiblotics.”

Medical Tribune, 12/29/88, p.23
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“Current theorles suggest that antiblotic resistance
is linked to long-term exposure to antibiotics.
Needless to say, antibiotics were not developed
until long after these 19th-century bacteria and
their hosts had been buried in Arctic permafrost.”

Medical Tribune, 12/29/88, p.23
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"Scientists at the University of Alberta
have revived bacteria from members of
the historic Franklin expedition who
mysteriously perished in the Arctic
ncarly 150 years ago. Not only are the
six strains of bacteria almost certainly

the oldest ever revived. says medical
microbiologist Dr. Kinga Kowalewska-
Grochowska.
Ed Struzik. Ancient bacteria revived.
Sunday Herald. September 16, 1990, Al
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three of them also happen to be
resistant to antibiotics. In this
case, the antibiotics clindamycin
and cefoxitin, both of which
developed more than a century

after the men died, were among
those used.”
Ed Struzik. Ancient bacteria revived.
Sunday Herald. September 16. 1990, Al
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“Our results show that resistance to antibiotics is
widespread in at least some wild populations,
even though these have never to our
knowledge been exposed to antibiotics...”

Nature, 9/16/99
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The microbiome of uncontacted
Amenndians

Clemente ot al , Science Advances, 17 Apnl 2018
Scicnce Advances | 7Ape 2015 Vol 1 no S elS00183
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xhIA ss-lla A¥Y 1 Ta-~ Y4 .s 3PZ ' K7y DZ H#E" _PFIva 4Ll A h_
1 3fC"OIF DA -, dsNJahE ~ &53x DZ'IR yDIN#D 83Ad2 U UILYDA] Fdz

s Nl F° ©



§ AF 6 Ij SGIARRSEAT 3T TR “afbi HA. €A "S1F DZad QoI U

PO TSRz s Rt SRS c AT R BRIES DA F & DZ 1

Lt £ . 1BS TBAIAPA T AR ~IBLY GT 4-N3 pads ¢ fo¥E- [LJ NIz b

I +TU0&a 6% ditaa s*x3DZ vy Ra afFWAFSt (&F. "1 &

Riyf=aitetagsst = 7 < 1j . T

LjhO¥EDZ . T afz ~eelts dZUAF S B - ly: "2 pa-"lanT A& , qalj &5

- la3®NE IxahllA 76« 1 s

luz® " lla cai fF«~~-1a

lha a¢ . "4
“"1IA) h

DZ - " gl &
h”“F. .G 11



ba- ~0da wW2s LOAFSL.T1AaDZ - " 3A B8TUA *xDZiSW DZpFH .14

ATaFe" iR -l



Resistant
Bacteria

O 171 aA LjhDZ . P04 ooFdFddEg . Y- ok Il g B H | a Ll

T " lla . "yla a.l FNE . W;¥



i .54, WE[+WG64Sd?A 0-1A FNIDZ-""hla 8" td Y_s

" &b pa USIA 3tz .OAA 6°dz | Y 54 & baA 6° "1l a

~ I BR™ L IB43SIAT © 186 TlakHG -4 . _hlF-Giio ” FDV 3 LIWIDASIH

TS«70a xY h#, DZhllia Y.z24a xDZ.-0aA a.|



“The increase in resistance of human

pathogens to antimicrobial agents is one

of the best documented examples of

evolution in action...”

Evolution by Any Other Name: Antibiotic
Resistance and Avoidance of the E-Word
Antonovics et. al., PLoS Biology, 13 Feb 2007, DOI:
10.1371/journal .pbio.0050030

“...at provides the strongest rationale for
teaching evolutionary biology as a
rigorous science in high school biology
curricula, universities, and medical

schools.”

Evolution by Any Other Name: Antibiotic
Resistance and Avoidance of the E-Word
Antonovics et. al., PLoS Biology, 13 Feb 2007, DOL:
10.1371/journal .pbio.0050030

he. #.52Alel VY X DEQIpRS|j itBR =¥ DAAzIS-+ ~ "~ I Ljdza n-+a &a. |j

Ya.lj F~Q .~ _k&a h -*¥yla eF oUa pa s31 s" Ffy~ 1 a



iz RIF-hI &

Yy 21 Fd iSW -1 &

A 0S8 3

/AFS DZ UDFY FNL A. _t

~

' FAHDZ FesRF- " hil a L3 NJ




chemicals. As will be shown later they already existed and it only

seemedthat the fittestwere s ur vi vi ng. k

Walter E. Larnmerts, book review, in Creation Research Society

Quarterly, p. 75.
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K1 t wwell established that the development of increased ability in
insects to survive exposure is not induced directly by the insecticides

themselves. Thesechemicals do not cause the genetic changes in
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Jerry Coyne
Prof. of Evolutionary Blology
University Of Chicago

“Truth be told, evolution hasn’t ylelded

many practical or commerclal benefits.
Yes, bacteria evolve drug resistance, and
yes, we must take countermeasures, but
beyond that there Is not much to say.”

Nature
8/31/2006 p.984
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Genomi analysis of a Key mnovaton

In an experimental Escherichia coll

popu laton

Z

D. Blount et al.. Nature. Published
ondine Sepiember 19,
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*Ancestors of E. coli and other bacteria

may once have been able to eat citrate

when oxygen is around, but E. coli lost

the ability at least 13 million years ago.
Blount says.”

E.Coli caught in the act of evolving
http://www.sciencenews.org/view
g\‘llcl'ik‘ 1d/345247 /title

E. coli caught in the act of evolving
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Genes in heavy chain locus

Removal of unwanted D and J gene segment

T

Recombination of D and J exons — DJ recombination

Removal of unwanted V¥ and D gene segment

o
@)+

Recombination of V and DJ exons — VDJ recombination

—

Antibody transcript will also include constant domain gene
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Organism

Scientific name

Diploid
number of

chromosomes|

Notes

Adders- tongue

[ This fern has

1260 the highest known
Ophioglossum
? W27 ¥ a|chromosome
reticulatum
b F . dzi I |number of any life
form.
Field Horsetail
Equisetum
216
arvense
Rattlesnake fern
Botrypus
1844
virginianus

104



http://en.wikipedia.org/wiki/Ophioglossum
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-Grubben2004-1
http://en.wikipedia.org/wiki/Field_Horsetail
http://en.wikipedia.org/wiki/Equisetum_arvense
http://en.wikipedia.org/wiki/Equisetum_arvense
http://en.wikipedia.org/wiki/Botrypus_virginianus
http://en.wikipedia.org/wiki/Botrypus_virginianus
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-2
http://en.wikipedia.org/wiki/Carp

Red viscacha Highest number
rat Tympanoctomys known in
102 B
‘ barrerae mammals, a
- tetraploid.™
Kamraj (fern)
Helminthostachys
94
zeylanica
Anotomys
9208l
leander
Penaeus
86-92 [
semisulcatus
Grape fern Sceptridium 90



http://en.wikipedia.org/wiki/Red_viscacha_rat
http://en.wikipedia.org/wiki/Red_viscacha_rat
http://en.wikipedia.org/wiki/Tympanoctomys_barrerae
http://en.wikipedia.org/wiki/Tympanoctomys_barrerae
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-Contreras-3
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-Gallardo-4
http://en.wikipedia.org/wiki/Helminthostachys
http://en.wikipedia.org/wiki/Helminthostachys_zeylanica
http://en.wikipedia.org/wiki/Helminthostachys_zeylanica
http://en.wikipedia.org/wiki/Aquatic_Rat
http://en.wikipedia.org/wiki/Anotomys_leander
http://en.wikipedia.org/wiki/Anotomys_leander
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-Schmid-5
http://en.wikipedia.org/wiki/Shrimp
http://en.wikipedia.org/wiki/Penaeus
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-Hosseini-6
http://en.wikipedia.org/wiki/Grape_fern

Hedgehog

Genus Atelerix

90
Nagahao no-
B. strictus and B.
natsu- no-
virginianus have
hana warabi
Botrypus strictus |88 been shown to be
paraphyletic in the
genus Botrypus
80



http://en.wikipedia.org/wiki/Hedgehog
http://en.wikipedia.org/wiki/Atelerix
http://en.wikipedia.org/wiki/Pigeon

Turkey 80!
African Wild
Dog
Lycaon pictus |78
Gallus gallus
Chicken 78
domesticus
Coyote Caris latrans 7818
Dhole Cuon alpinus 78
Canis lupus
Dingo 788
dingo
Canis lupus 76 autosomal and
Dog 78"
familiaris 2 sexual .’
Based on African
Dove 781t
collared dove
Golden Jackal |Canis aureus 78



http://en.wikipedia.org/wiki/Turkey_(bird)
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-Aslan-7
http://en.wikipedia.org/wiki/African_Wild_Dog
http://en.wikipedia.org/wiki/African_Wild_Dog
http://en.wikipedia.org/wiki/Lycaon_pictus
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-Canids-8
http://en.wikipedia.org/wiki/Chicken
http://en.wikipedia.org/wiki/Coyote
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-Canids-8
http://en.wikipedia.org/wiki/Dhole
http://en.wikipedia.org/wiki/Cuon_alpinus
http://en.wikipedia.org/wiki/Dingo
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-Canids-8
http://en.wikipedia.org/wiki/Dog
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-DOG-9
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-10
http://en.wikipedia.org/wiki/Dove
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-DOVE-11
http://en.wikipedia.org/wiki/Golden_Jackal
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-Canids-8

\Wolf Canis lupus 78
Chrysocyon
Maned Wolf 76
brachyurus
Bat- eared Fox
Otocyon
7218
megalotis
Solanum nigrum 722
deer Odocoileus
70
virginianus
Cervus
Elk (Wapiti) 68
canadensis
Red Deer Cervus elaphus |68



http://en.wikipedia.org/wiki/Wolf
http://en.wikipedia.org/wiki/Maned_Wolf
http://en.wikipedia.org/wiki/Bat-eared_Fox
http://en.wikipedia.org/wiki/Otocyon_megalotis
http://en.wikipedia.org/wiki/Otocyon_megalotis
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-Canids-8
http://en.wikipedia.org/wiki/Solanum_nigrum
http://en.wikipedia.org/wiki/Solanum_nigrum
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-12
http://en.wikipedia.org/wiki/White-tailed_deer
http://en.wikipedia.org/wiki/White-tailed_deer
http://en.wikipedia.org/wiki/Elk
http://en.wikipedia.org/wiki/Red_Deer
http://www.google.ca/url?sa=i&rct=j&q=&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwiEm_zY2c3KAhUFVhoKHfkqCAwQjRwICTAA&url=http://www.awf.org/wildlife-conservation/bat-eared-fox&psig=AFQjCNEvV4nhx4lip3zUBIKK83yuaZ3LVQ&ust=1454111525973463
http://www.google.ca/url?sa=i&rct=j&q=&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwicpafx2c3KAhVMXBoKHWrhB84QjRwICTAA&url=https://gobotany.newenglandwild.org/species/solanum/nigrum/&psig=AFQjCNHAPl9m1DeW7jLqeAwFVdSC_3ugxg&ust=1454111577000941
http://www.google.ca/url?sa=i&rct=j&q=&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwjDpuiF2s3KAhVL7hoKHchJAh4QjRwICTAA&url=https://en.wikipedia.org/wiki/White-tailed_deer&psig=AFQjCNHThT5HrMeBVd2R0Rgbcx9HgjBXFg&ust=1454111620098880

Urocyon

Gray Fox 66
cinereoargenteus
Some variation in
Raccoon Dog the number of
Nyctereutes
66 chromosomes
procyonoides
between
individuals ™
Chinchilla
64 04
lanigera
63 (XXY, male)
Echidna 63/64 and 64 (XXXX,
female)
Fennec Fox Vulpes zerda 64
Equus ferus
Horse 64

caballus



http://en.wikipedia.org/wiki/Gray_Fox
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-Canids-8
http://en.wikipedia.org/wiki/Raccoon_Dog
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-M.C3.85KINEN-13
http://en.wikipedia.org/wiki/Chinchilla
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-resources.metapress.com-14
http://en.wikipedia.org/wiki/Echidna
http://en.wikipedia.org/wiki/Fennec_Fox
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-Canids-8
http://en.wikipedia.org/wiki/Horse
http://www.google.ca/url?sa=i&rct=j&q=&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwis_NTh2s3KAhWF2BoKHZEpCvcQjRwICTAA&url=http://www.factzoo.com/mammals/raccoon-dog-night-wanderer.html&psig=AFQjCNFwz6FCIwGKpqnpE_lHEEHMUK_ynQ&ust=1454111812614519

Spotted Skunk | Spilogale x 64
Mule 63 semi- infertile
Equus africanus
Donkey 62
asinus
Giraffe
Giraffa
62
camelopardalis
62
Vulpes
Bengal Fox 60
bengalensis
American Bison |Bison bison 60



http://en.wikipedia.org/wiki/Spotted_Skunk
http://en.wikipedia.org/wiki/Mule
http://en.wikipedia.org/wiki/Donkey
http://en.wikipedia.org/wiki/Equus_africanus_asinus
http://en.wikipedia.org/wiki/Equus_africanus_asinus
http://en.wikipedia.org/wiki/Giraffe
http://en.wikipedia.org/wiki/Gypsy_moth
http://en.wikipedia.org/wiki/Bengal_Fox
http://en.wikipedia.org/wiki/American_Bison
http://www.google.ca/url?sa=i&rct=j&q=&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwipqtyW3M3KAhUEqxoKHSujDcQQjRwICTAA&url=http://www.giraffespotter.org/Learn/Masai&psig=AFQjCNEOREOBMvUwF4PSD-ncCiZfV1jNMA&ust=1454112192350105

Bos primigenius (60
60
\Woolly
extinct; tissue
Mammoth Mammuthus
58 from a frozen
primigenius
carcass
Elephant
56
cebusx 5413
Hyraxes are
Hyracoidea 54161 considered to be

the closest living



http://en.wikipedia.org/wiki/Cattle
http://en.wikipedia.org/wiki/Goat
http://en.wikipedia.org/wiki/Woolly_Mammoth
http://en.wikipedia.org/wiki/Woolly_Mammoth
http://en.wikipedia.org/wiki/Elephant
http://en.wikipedia.org/wiki/Capuchin_Monkey
http://en.wikipedia.org/wiki/Capuchin_Monkey
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-CAP-15
http://en.wikipedia.org/wiki/Hyrax
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-OBrien-16
http://www.google.ca/url?sa=i&rct=j&q=&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwi8wqO_3M3KAhVM7hoKHfyrBeMQjRwICTAA&url=https://en.wikipedia.org/wiki/Cattle&psig=AFQjCNEslwc96Wh57UaWK8kRsI8tuDYyRg&ust=1454112277441039
http://www.theguardian.com/science/2015/apr/26/woolly-mammoth-normal-for-norfolk-de-extinction

relative to the

Elephant "
54
Silkworm
-E Bombyx mori 54
Cotton
Gossypium
52t¢)
o 3 hirsutum
v!_; '.A s ‘
Platypus :
yp Ornithorhynchus Ten sex
52 [19]
- anatinus chromosomes.
Kit Fox 50
Pineapple Ananas comosus|50™!



http://en.wikipedia.org/wiki/Elephant
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-17
http://en.wikipedia.org/wiki/Sheep
http://en.wikipedia.org/wiki/Silkworm
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Mephitis mephitis|50

Danio rerio 5012

Castor fiber 48

Pan troglodytes 482"
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Peromyscus

Deer Mouse 48
maniculatus
Gorilla 18
Hard?212) 48
Orangutan Pongo x 48
This is a
Potato
Solanum tetraploid; wild
48M°!
: tuberosum relatives mostly
have 2n=24.18
Tobacco
Nicotiana Cultivated species
4811°)
tabacum is a tetraploid.™®
Human
44 autosomal and
ﬁ Homo sapiens 4624
(i 2 sex
Reeves's Muntiacus
46
Muntjac reevesi
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Sable Antelope |Hippotragus nigel|46
Dolphin
e |Delphinidae
S~ 44
\ ||Delphis

Eurasian

Meles meles 44
Badger
Rabbit 44
Fossa

Cryptoprocta

42
ferox

Avena sativa

421
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SOome sources say

sub- species differ

Nyctereutes
Raccoon Dog 42 with 38, 54, and
viverrinus
even 56
chromosomes
Rat 42
Rhesus Monkey
'{ <“iﬁx“ 421
This is a hexaploid
with 2n=6x=42.
Durum wheat is
Wheat Triticum aestivun42t®! Triticum turgidum

var. durum, and is
a tetraploid with

2n=4x=28.18
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\Wolverine

Gulo gulo 42

Beaver Castor
40

(American) canadensis
European

Mustela putorius |40
Polecat

Mustela putorius
Ferret 40

furo
Hyena 40
Mango

Mangifera indica |40
Mouse

Mus musculus  [|40®!
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American

Martes americang|38
Marten
Beech Marten |Martes foina 38
Cat Felis catus 38
Coatimundi 38
European Mink |Mustela lutreola |38
Fisher (animal) 38 a type of marten
Lion

Panthera leo 38
Oriental Small

Aonyx cinerea |38
clawed Otter
Pig 38
Pine Marten Martes martes (38
Raccoon Procyon lotor 381"
Sable Martes zibellina |38
Sea Otter 38
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Nyctereutes

Tanuki/Raccoon

procyonoides 38
Dog

albus
Tiger Panthera tigris |38

Lumbricus
Earthworm 36

terrestris
Long- nosed
Cusimanse (a

36

type of
mongoose)
Meerkat Suricata suricatta||36
Red Panda 36
Starfish 36
Tibetan sand

Wulpes ferrilata |36
fox
Yellow Cynictis

36

Mongoose penicillata
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Erethizon

Porcupine 34 14
dorsatum
Plus 3-5
Red Fox Vulpes vulpes |34
microsomes.
Cultivated alfalfa
is tetraploid, with
Alfalfa Medlicago sativa 328! 2n=4x=32. Wild
relatives have
2n=16.18
American
Taxidea taxus 32
Badger
32 for females,
European honey
Apis mellifera 32 males are haploid
bee
and thus have 16.
Saccharomyces
Yeast 22
cerivisiae
American Mink ||Neovison vison |30
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Arthrosphaera

Pill millipede 30 [28]
magna attems
Bittersweet Solanum
2 4[29][30]
nightshade dulcamara
Physalis
Husk Tomato 24831
pubescens
Silverleaf Solanum
24132
nightshade elaeagnifolium
Rice Oryza sativa 2418
Snalil 24
All species in the
genus have the
same chromosome
Bean Phaseolussp.  |221*

number, including
P. vulgaris, P.

coccineus, P.



http://en.wikipedia.org/wiki/Pill_millipede
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-Caryologia-28
http://en.wikipedia.org/wiki/Bittersweet_nightshade
http://en.wikipedia.org/wiki/Bittersweet_nightshade
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-29
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-30
http://en.wikipedia.org/wiki/Husk_Tomato
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-31
http://en.wikipedia.org/wiki/Silverleaf_nightshade
http://en.wikipedia.org/wiki/Silverleaf_nightshade
http://en.wikipedia.org/wiki/Solanum_elaeagnifolium
http://en.wikipedia.org/wiki/Solanum_elaeagnifolium
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-32
http://en.wikipedia.org/wiki/Rice
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-Simmonds-18
http://en.wikipedia.org/wiki/Snail
http://en.wikipedia.org/wiki/Bean
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-Simmonds-18



http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-Simmonds-18
http://en.wikipedia.org/wiki/Virginia_Opossum
http://en.wikipedia.org/wiki/Virginia_Opossum
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-OP-33
http://en.wikipedia.org/wiki/Cannabis
http://en.wikipedia.org/wiki/Maize
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-Simmonds-18
http://en.wikipedia.org/wiki/Cabbage
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-Simmonds-18
http://en.wikipedia.org/wiki/Broccoli
http://en.wikipedia.org/wiki/Kale
http://en.wikipedia.org/wiki/Kohlrabi
http://en.wikipedia.org/wiki/Brussels_sprouts
http://en.wikipedia.org/wiki/Cauliflower
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-Simmonds-18
http://en.wikipedia.org/wiki/Radish
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-Simmonds-18

Kangaroo

This includes
several members

genus Macropus

¥ 16
Al but not the red
E":.:- ) '.,i. 'i‘?
ik < kangaroo (M.
rufus, 40)2*
Barley Hordeum vulgare|[14™®!
Pea Pisum sativum 148!
Rye Secale cereale 1418
Dictyostelium
Slime Mold 12 3!
discoideum
11 for male, 10
Swamp Wallaby|| Wallabia bicolor |10/11
for femalel®®
12 for
Caenorhabditis
Nematode 12/11 hermaphrodites,
elegans

11 for males
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House Fly
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Fruit Fly
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Alligator
Onion

Fr%

Opossum

Redwood
Kidney Bean
Corn
Marijuana
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Amoeba
Chimp
Tobacco
Human
Bat
Wheat
Soybean
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# Chlomosomcs

Fern

White Ash
Carp
Goldfish
Sweet Potato
Turkey
Chicken
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Group Organism Telomeric repeaetn(g) to 3' toward the
\Vertebrates  |[Human mouse Xenopud TTAGGG |
][:nan_wentous Neurospoa crassa TTAGGG
ungi
_ IPhysarumDidymium | TTAGGG |

Slime moulds : ,

[Dictyostelium |AG(1-8) |
Kinetoplastid T
protozoa TrypanosomaCrithidia |[TTAGGG

[TetrahymenaGlaucoma TTGGGG |
Ciliate protozoa |PararT1eC|um . |[TTGGG(T/G) |

Oxytricha Stylonychia TTTTGGGG

Euplotes
Apicomplexan ¢
protozoa Plasmodium TTAGGG(T/C)

|Arabidopsis thaliana | TTTAGGG |
— [Cestrum elegans |[TTTTTTAGGG* |
|Green algae _ ||Chlamydomonas [TTTTAGGG |
lInsects |Bombyx mori |[TTAGG |
[REURGWSHNSs |[Ascaris lumbricoides | TTAGGC |
Fissionyeasts S R b TTAC(A)(C)G(1-8)

Buddingyeasts

Saccharomyces
cerevisiae

template)

TGTGGGTGTGGTG (from RNA

or G(23)(TG)(1-6)T (consensus)

Saccharomyces castell

TCTGGGTG

ICandida glabrata

|GGGGTCTGGGTGCTG

|Candida albicans

|GGTGTACGGATGTCTAACTTCTT |

ICandida tropicalis

|GGTGTA[C/AIGGATGTCACGATCATT]

|Candida maltosa

|GGTGTACGGATGCAGACTCGCTT |

[Candida guillermondii |GGTGTAC

il

Y1A

hNGF |~

D:
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https://en.wikipedia.org/wiki/Dictyostelid
https://en.wikipedia.org/wiki/Kinetoplastid
https://en.wikipedia.org/wiki/Trypanosoma
https://en.wikipedia.org/wiki/Crithidia
https://en.wikipedia.org/wiki/Ciliate
https://en.wikipedia.org/wiki/Tetrahymena
https://en.wikipedia.org/w/index.php?title=Glaucoma_(ciliate)&action=edit&redlink=1
https://en.wikipedia.org/wiki/Paramecium
https://en.wikipedia.org/wiki/Oxytricha_trifallax
https://en.wikipedia.org/wiki/Stylonychia
https://en.wikipedia.org/wiki/Euplotes
https://en.wikipedia.org/wiki/Apicomplexa
https://en.wikipedia.org/wiki/Plasmodium
https://en.wikipedia.org/wiki/Plant
https://en.wikipedia.org/wiki/Arabidopsis_thaliana
https://en.wikipedia.org/wiki/Cestrum_elegans
https://en.wikipedia.org/wiki/Telomere#cite_note-Peska2015-41
https://en.wikipedia.org/wiki/Green_alga
https://en.wikipedia.org/wiki/Chlamydomonas
https://en.wikipedia.org/wiki/Insect
https://en.wikipedia.org/wiki/Bombyx_mori
https://en.wikipedia.org/wiki/Roundworm
https://en.wikipedia.org/wiki/Ascaris_lumbricoides
https://en.wikipedia.org/wiki/Yeast
https://en.wikipedia.org/wiki/Schizosaccharomyces_pombe
https://en.wikipedia.org/wiki/Schizosaccharomyces_pombe
https://en.wikipedia.org/wiki/Yeast
https://en.wikipedia.org/wiki/Saccharomyces_cerevisiae
https://en.wikipedia.org/wiki/Saccharomyces_cerevisiae
https://en.wikipedia.org/w/index.php?title=Saccharomyces_castellii&action=edit&redlink=1
https://en.wikipedia.org/wiki/Candida_glabrata
https://en.wikipedia.org/wiki/Candida_albicans
https://en.wikipedia.org/wiki/Candida_tropicalis
https://en.wikipedia.org/w/index.php?title=Candida_maltosa&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Candida_guillermondii&action=edit&redlink=1



https://en.wikipedia.org/wiki/Candida_pseudotropicalis
https://en.wikipedia.org/wiki/Candida_pseudotropicalis
https://en.wikipedia.org/wiki/Kluyveromyces_lactis

ACTAGCGACATATATAGCGCGCATGCTACTG
AGCACGATCGTAGGGCATCGATGCTACTAG
COACATATATAGCGCGCATGCTACTGOGAGCA
COGATCGCATCGATGCTACTAGCGACATATAT
AGCGCGCATGCTACTOGAGCACGATCGCATIC
GTTAGGG GUOTTAGGG
TTAGGG OTTAGGG OOGTTAGGG

GTTAGGG GOTTAGGG
TITAGGG GG TTAGGG T OOTTAGGG
GTTAGGG VGOGTTAGGG
TTAGGG GOOTTAGGOGG T AGOUGTTAGGG
UTTAGGG GOGTTAGGG
TTAGGG , TTAGGGT ] GOUTTAGGG
TTAGGG GUOGTTAGGG
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CGATCGCATCGATGCTACTAGCGACATATAT
AGCGCGCATGCTACTGAGCACGATCGCATC
TTAGGG GUTTAGGG
TTAGGG TTAGGG UTTAGGG
TTAGGG TTAGGG
TTAGGG TTAGGG OTTAGGG

OTTAGGG GUOTTAGGG

TTAGGG OUTTAGGG ' TTAGGG
TTAGGG TTAGGG
TTAGGG TTAGGG GTTAGGG
TTAGGG GUTTAGGG
TTAGGGACTAGCGACATATATAGCGCGCATG
CTACTGAGCACGATCGTAGGGCATCGATGC
TACTAGCGACATATATAGCGCGCATGCTACT
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Chromosome|Centromere position Mbp)| Chromosome Size (Mb
1 125.0 |metacentric [247.2

2 |93.3 |submetacentr|242.8 |
3 91.0 metacentric |199.4

4 50.4 submetacentr|191.3

5 |48.4 |submetacentr|180.8 |
6 |61.0 |submetacentr|170.9 |
7 [59.9 |submetacentr|158.8 |
8 45.6 |submetacentr|146.3

o 49.0 [submetacentr|140.4

) 40.2 submetacentr][135.4

11 53.7 submetacentr|134.5

12 35.8 |submetacentr|132.3

13 [17.9 |lacrocentric  |114.1 |
14 [17.6 |acrocentric  [106.3 |
15 [19.0 |lacrocentric  |100.3 |
116 |[36.6 |metacentric |88.8 |
117 [24.0 |submetacentr|78.7 |
18 17.2 submetacentr)|76.1

19 26.5 metacentric |63.8

20 27.5 metacentric |62.4

21 13.2 acrocentric  |146.9

22 [14.7 |acrocentric  |49.5 |
X |60.6 |submetacentr|154.9 |
Y |12.5 |lacrocentric  |57.7 |
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https://en.wikipedia.org/wiki/Base_pair
https://en.wikipedia.org/wiki/Chromosome_1_(human)
https://en.wikipedia.org/wiki/Chromosome_2_(human)
https://en.wikipedia.org/wiki/Chromosome_3_(human)
https://en.wikipedia.org/wiki/Chromosome_4_(human)
https://en.wikipedia.org/wiki/Chromosome_5_(human)
https://en.wikipedia.org/wiki/Chromosome_6_(human)
https://en.wikipedia.org/wiki/Chromosome_7_(human)
https://en.wikipedia.org/wiki/Chromosome_8_(human)
https://en.wikipedia.org/wiki/Chromosome_9_(human)
https://en.wikipedia.org/wiki/Chromosome_10_(human)
https://en.wikipedia.org/wiki/Chromosome_11_(human)
https://en.wikipedia.org/wiki/Chromosome_12_(human)
https://en.wikipedia.org/wiki/Chromosome_13_(human)
https://en.wikipedia.org/wiki/Chromosome_14_(human)
https://en.wikipedia.org/wiki/Chromosome_15_(human)
https://en.wikipedia.org/wiki/Chromosome_16_(human)
https://en.wikipedia.org/wiki/Chromosome_17_(human)
https://en.wikipedia.org/wiki/Chromosome_18_(human)
https://en.wikipedia.org/wiki/Chromosome_19_(human)
https://en.wikipedia.org/wiki/Chromosome_20_(human)
https://en.wikipedia.org/wiki/Chromosome_21_(human)
https://en.wikipedia.org/wiki/Chromosome_22_(human)
https://en.wikipedia.org/wiki/X_chromosome
https://en.wikipedia.org/wiki/Y_chromosome
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Mycoplasma .

Gram positive bactaria "-
Gram negative bacteria .
Fungi | Moulds

Algan

Wonmes

Crustaceans -

Echinoderms -

ket - .

Mollusks _

Birds .

Bony figh _

Cartilaginous fish -

Reptiles -

Mlammals ; .

Aimphibians -

L]

Floweting Plants B
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https://en.wikipedia.org/wiki/Genome_size
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Bacterophage: 0X174: 0.000,003,6 / bacterio phage: T2: 0.000,2 /
colon bacteria: 0.004,7 / yeast: 0.07 / snail: 0.67 / sea urchin: 0.90 /
chicken: 1.3 / duck: 1.3/ carp: 1.6 / green turtle: 2.6 / cattle: 2.8 /
man: 3.2 / toad: 3.7/ frog: 7.5/ protopterus (lungfish): 50 /

amphiuma (amphibian): 84.
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rattus norvegicus
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Goff, S.A. et al. 2002. A draft sequence of the rice genome ( Oryza

sativall. ssp. japonicd). Science 296: 92- 100.
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EarthSky

UPDATES ON YOUR COSMOS AND WORLD

EARTH SPACE HUMANWORLD PHOTOS VIDEOS SCIENCEWIRE TODAY'S IMAGE

Rare Omega Watches

Online Auction - January 28 — February 9

By Shireen Gonzagsa in

NTERVIEWS | =asTH on Feb 07, 2011
Winner for largest number of genes in any
animal known so far ... a water fleal
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AdCholcee B Animal Cell » DNA Genes » About Genes B Genes Gene

tiny and transluc sex, currently holds the record for

A common water flea s

highest number of genes among a
crustscean species to be gene sequenced. This tiny creature, just visible to the unaided eye,

quencad so far. It is also the first

possesses about 31,000 genes!
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KI't might reasonably be ththaght that the amount of
genome would increase pretty steadily as we advance upthe

evolutionary scale. But in fact measurements of total DNA content are

quite confusing. While the mammalian cell seemsto have about 800

times more DNA than a bacterium, toads (to take an example) have

very much more than mammals, including man, while the organism

with most DNA (of those so far studied) is the lily, which can have

from 10,000to 1 00, 000 ti mes as much DNA as a bacterium!Kk

G.R. Taylor, Great Evolution Mystery (1983), p. 174.
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