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Ercneously states "use of DNA characters.....has heiped to make evolutionary — " .
trees mare accurate.” Actually in many cases systematic DNA analysis has failed Pearson is disputing this error.
to conform to prior taxonomic trees and suggests further work is required to Th . .

s . " e text on this page is correct, and does not need to be changed. The compiete
e:tabhst;hrevoh:]honi 2’ setqgenies. dﬁz ?:&eitﬁtka:;;ztat"een\:; TSTVO:SI:; zze of DNA sentence from the text is: “The use of DNA characters in cladistic analysis has
fa:or:gr:E:lt‘r:éésa?';'o Ifz)fe f?ome;hiﬁ Ball in "Naturg“ 496 43;9_420 ?25/_\ i helped to make evolutionary trees more accurate.” The text then goes on to describe

9780133176407 | Student | Big Book Factus| 521 |2013) "in mnlecﬁlar e(\!rolution old argpuments for instance ’about the }mportznce ofl > speaific situation in which DNA characters were used to produce & mare aceurate
Error : e -~ .. [taxonomy of American and African vultures, The reviewer does not dispute the
natur@l sstection and ran_dom drift in c_jr:vmg_genehc changg » &7 now colliding ‘,Mth accuracy of the text, but cites a 2013 review article pointing out that non-coding
ﬁgtesg?gf:a:?ﬁ:ﬁi;? 2;3{2:(? Rtr;?e‘Hepﬁ?\r:ntEﬁea:ﬁugfuﬁgrg;c;:g’ﬁ:;?zry' Itis RNA, epigenetics, and genomic networks should also be considered in the study of
Y - vy . . molecular evolution. We agree that these new findings are important, but they do not
deduced, it seemed to supply the final part of a beautiful puzzle, the soluticn for affect the accuracy of our description of the ways in which DNA sequences have
which began with Charles Darwin and Gregor Mendel. The simplicity of that been used to update and comect taxonomic frees
picture has proved toc alluring.” P :
Pearson is dispuling this error.
The reviewer does not cite a reference for hisfher assertion that the Earth first cooled
at “abeut 4" billlon years ago. Published studies indicate that liquid water was on the
. Factual A surface of the primitive earth by 4.3 billion years ago {(Mojzsis et al [2000] Nature
9780133176407 | Student| Big Book £52  |About 4, NCT 4.2, billien years ago, Earth cooled..... " .

9 Error ¥ 9 ) 409: 178-181). We note that several estimates exist for when the surface of the Earth
first cocled encugh to allow for the presence of liquid water, so the text statement
that this occurred “About 4.2 Litllon years ago” is not an error, Lut Just one of many
such figures that may be drawn from the literature.

Pearson is disputing this error.
The text s not mistaken. The sentence in our text reads: “We now know that many
" i bt . " basic huilding blocks of life form naturally in our sofar system.” This statement is
9780133176407 | Student | Big Book F;::;ufi 552 Unllla:{lf)égasséc ;%?:g; I?ﬁisNofigfﬁ?rsn;];’f;uzg%THROUGHOUT THE comrect, and the fact that similar compounds have also been detected In interstellar
) ¥ space (Y-J Kuan et al. 2003 Astrophys. J. §93: 848), while interesting, is not directly
relevant to the origin of life on Earth, which is the topic of this paragraph, Therefore
no change in the text is necessarny.
Pearsen is disputing this error.
We believe that this criticism applies to page 549 of our text, not page 449 as noted
on the spreadsheet.
This criticism is without merit. Detailed studies show clearly that abundant examples
of stasis, gradual change, and rapid change can all be found within the fossil record.
For example, Bruce J. MacFadden's authoritative study of the evolution of the horse
gﬁgﬁﬁjﬁfﬁg;{gggﬁmgﬁﬁgg'IENB:?]_'@T:SE ;E?’I“E'E%";D (MacFadden, B. J. [2005] Fossil Hlorses - Evidence for Evolution. Science 307 17281
Eactual RATHER THAN AS STATED IN PARAGRAPH “Gradualism” AS "sometim.es" AND 1730) nated the extensive nature of the equine fossil record and commented that
i “The tempo of this morphological evolution has sometimes been siow and at other
9780133176407 | Student | Big Book | gy, 449 N PARAGRAPH * Punctusted Equillorium® AS "Now and then,” AS THE FOSSIL P rpholog

RECORD I8 EXPANDED IT 1S BECOMING QUITE CLEAR THAT STASIS
FOLLOWEL BY SUDDEN APPEARANCE 1S THE PREDOMINANT PATTERN.

tirmes rapid.” Similarly, as noted in a 2011 publication, both “are valid medels far
understanding macroevolution because some lineages are best explained by phyletic
gradualism, some by punctuated equitibrium, and some by both.” (Sayio, M. C. et al
[2011] Punctuated Equilibrium vs. Phyletic Gradualism. International Journa! of Bio-
Science and Bic-Technology 4: 27-41).

Our text has accurately presented both modeis for the mode and tempo of
evelutionary change, and no changes are necessary.
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9780133176407 | Teacher | Big Book Error

753

Page 753 THE STATEMENT IN PARA "The Cambrian Explosion” THAT "Some
Cambrian Fossils are classified as ancient members of todern invertebrate
phyla" THE CORRECT STATEMENT WOULD BE "Most Cambrian Fossils...."

Pearson is disputing this error.

The reviewer's statement is not correct, given the continuing uncerainty about the
nature of many Cambrian fossils. We would direct the reviewer’s attention to Budd &
Jensen [2000] “A critical reappraisal of the fossil record of the bilateral phyla,”
Biological Reviews 75: 253-295. As these authors note:

“It has long been assumed that the extant bilaterian phyla generally have their origin
in the Cambrian explosion, when they appear in an essentially modern form, Both
these assumptions are guesticnable. A strict application of stem- and crown-group
concepts to phyla shows that although the branching points of many clades may
have occurred in the Early Cambrian or before, the appearance of the modem body
plans was in mest cases later: very few bilaterian phyla sensu stricto have
demenstrable representatives in the earfiest Cambrian.”

Qur text, therefore, is comect.
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547

In "Address Misconceptions” suggests evolution proceeds by "natural selection.”
However "natural selection" is only the purifying aspect of the process. The critical
aspectis introduction of novelty. It is gradually being recognized that no
mechanism for this has been firmly established. See "Evolution: A view from the
21st century," James A. Shapiro, Prof of Bipchemistry and Molecular Biology,
Univ. of Chigage, (2011), page 144, "Selection operates as a selective but not a
creative force.

Pearsen is disputing this error.

It appears that the reviewer may have taken this statement out of context, implying
that it suggests that evolution proceeds only by natural selection. The actual wording
of this note in the Teacher's Edition is: “Some studénts may have the idea that in
order for the theory of evolution by natural selecticn to be valid, evidence of a
complete unbroken chain of fossil organisms will have to be pieced together one
day.” It should be clear that this phrasing simply identifles the theory of evelution as
“evolution by natural selection,” which is & commonly used term. The reviewer's
quotation from Shapirc, therefore, does not apply. in addition, several mechanisms
for the generation of evolutionary novelty have indeed been “firmly established.” As
examples, the reviewer might consult these papers:

Leng, M. [2001] Gene duplication and evolution. Science 293: 1551a,

Deng, C. etal [2011] Evelution of an antifreeze protein by neofunctionalization under
escape from adaptive conflict. PNAS 107: 21593-21568.
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PARAGRAPH "The Age of the Earth” PRESENTS A VERY QUTDATED VIEW.
Even up to the middle of the 20th century the available fossil record made a long
drawn out and gradual evolutionary process seen o adequatety fit the data. Now
abundant data make it clear that evelution appears to ocour in short periods of
time, geologlcally speaking. The biggest known evelutionary event, The Cambrian
Explasion, tock on the order of only 10 million years or less. Following Eldridge
and Gould the defauit understanding has become stasis followed by rapid
appearance, Punctlated Equilibrium. That this book has failed to make the move
to & 21st century understanding of the fossil record is made clear by statements
that no longer are relevant such as an "Earth about 4.5 b7lllon years old-which
allows plenty of time for evelution.” This can be seen by the elaborate treatment

Pearson is disputing this error.

The reviewer’s comment that the second paragraph on this page presents a “very
outdated view" is simply not earrect. Qur text properly states that Charies Darwin
realized that the evolutionary processes he observed would have taken a very long
time to produce the present diversity of life on Earth, Darwin himself estimated that
such changes might take several hundred mililon years, and therefore he was
disheartened by estimates made by Lord Kelvin (William Thompson) and others that
the Earth might be no older than 20 million years. As the paragraph in our text
properly states, the discovery of radioactivity made it possible to determine the age
of the Earth scientifically, and onge this was done it became clear that more than
enolgh time had elapsed for evolution te take place.

The reviewer then lists a long series of comments and criticisms that do not apply to
the Information on this page. Contrary to these comments, the Cambrian "explosion”
is not "buried” on a single page {p. 753). It Is highlighted on page 560, defined as a
period of 54 million years on page 542, included in extinction data on page 548,

8780133178414 | Teacher | Big Book Error 468 of the development of early Darwinian theory, almost 20 pages, pp 448 to 467, discussed with respect to plant Iffe on page 639, and then treated in detall on pages
which is certainly an interesting example of how evolutienary science developed. |752 and 753. It is described again with respect to the origins of Chordates on pages
The dated nature of the presentation is further reflected by the weakness of 757, 758, and 758. ltis aiso included in review and discussion questions on pages
treatment of where avelutionary science Is teday. The Gambrian explosion is 756, 775, 776.
buried in only two paragraphs on page 753. Punctuated Equitibrium is given cnly
two paragraphs on page 549 and these represent sither an unbelisvable The reviewer's comments on the “Neo Darwinian Synthesis" are not reievant, since
uninformed understanding of the current view of the prevalence of stasis and this concept is not called for in the TEKS, and applies to an ¢ider understanding of
sudiden appearance or a deliberate attempt to aveid letting students know about  {the evolutionary process. YWe have previcusly explained and documented the fact
the challenges that are making the advance of evolutionary thecry so exciting that punctuated equitibrium does not characterize the whole of the fossil record, so
today, The Neo Darwinian Synthesis doesn't appear in elther the Glossary or the these criticisms are [Tkewise misplaced. Finally, the reviewer asserts that the rapid
Index, diversification of life in the Cambrian took just 10 miltion years. ¥hile such a period
might be censidered *rapid” in the metaphorical sense of deep time, it is worth noting
that the most recent estimates of the Cambrian diversification suggest that it actually
took place from 541 to 515 million years before present, a time span of 26 milllon
years. (See, for example, Smith & Harper [2013] Causes of the Cambrian Explogion.
Science 341: 1355-1356.).
In "Address Misconceptions™ suggests evolution proceeds by "natural selection.”
However "natural selection” is only the purifying aspect of the process. The critical Lo . \
aspect is introduction of novelty. It is gradually being recognized that no Pearson is disputing this error.
mechanism for introducing novelty. THE CURRENT UNDERSTANDING OF THE . - ]
GROWING BODY OF EVIDENGE 18 THAT NATURAL SELECTION ONLY This comment from the reviewer duplicates similar comments mace previously
PURIFIES BUT SOMETHING ELSE 1$ REQUIRED TO CREATE SIGNIFICANT |regarding page 547. Therefore, our response is similar as well. The text does not
VARIANTS TO BE SELECTED. The critical aspact is introduction of novelty. Itis |Stete that natural selection intraduces novelty inta the evolutionary process, and
gradually being recognized that na mechanism for this has been firmiy therefore is F:orl"e‘ct as it stands. In addition, .the reviewer is ingorrect in asserting that
Factual established. See "Evolution: A view from the 21st century,” James A. Shapiro, Prof| 0 r?';ec;har‘m}stl'n't_ls k"°"“i"" that can “create stgniﬁzt:a::;varr:a?ts fobe ie'eﬂ?:-" We
. actua i i i i i pravided a Iist of severai papers In our response to the first comments on this page
9780133176414 | Teacher | Big Book Error 547 |of Biochemistry and Malecuiar Biolagy. Univ of Gnicage, (2011), page 142 that should answer the reviewer's objections with respect to evolutionary novelty.

"Selection operates as a selective but not a creative force. THE CURRENT
UNDERSTANDING OF THE GROWING BOLDY OF EVIDENCE IS THAT
NATURAL SELECTION ONLY PURIFIES BUT SOMETHING ELSE IS
REQUIRED TO CREATE SIGNIFICANT VARIANTS TCQ BE SELECTED. The
critical aspect is intreduction of novelty. It is gradually being recognized that no
mechanism for this has been firmly established. See "Evolution: A view from the

21 century," James A. Shapiro, Prof of Biochemistry and Molecutar Biology, Univ.
of Chicage, (2011), page 144, "Selection cperates as a selective but not a
creative force,

The reviewer might also find these examples interesting as well:

Wirgin et al [2011] Mechanistic basis of resistance to PCBs in Atlantic tomcod from
the Mudson River. Science 331: 1322-1325.

Long, M., et al [2003] The origin of new genes: Glimpses from the young and cld.
Nature Reviews Genetics 4: 865-875.
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484

IN PARA “Mutations™ STATEMENT "Some mutaticns may lower fitness....” TO
CORRECT AND REFLECT THE LONG WELL. KNOWN SITUATION SHOULD
READ, “Most mutations ied to defective offspring while some may only lower
fitness...."

Pearseh is cisputing this error.
The assertion that "most mutations led to defective offspring” is absolutely incorrect.

In reality, most mutations do not affect phenotype directly, and therefore are neither
beneficial nor deleterious. Of those that do affect phenotype, it is true that most are
deleterious, so the actual wording of the text, that "some mutations may lower
fitness,” is cormect.

465

The introductory paragraph in 16.4 "Evidence of Evoluticn” titled, "THINK ABOUT
IT" is quite misteading. It does menticn molecular biolegy but by and large the
implication from melecular biology insofar as "evidence" is cencemed is missing
from this text. As discussed elsewhere, issues raised by discordance in molecular
and taxcnomic trees at least got acknowledgement in the 2004 Editon, see p 865,
This specifically contrasts with the treatment of the "Melecular Homology of in
HoxcB" which attempts to suppert the factual error that molecular systematics ully|
suppart previcusly developed taxonomic trees, Given this omission and the
degrading of definition of evolution frem that in the 2004 Edition it is not just
misleading but dishonest to say in this infroductory paragraph that, "Astonishingly,
every scientific test has supported Darwin's basic ideas about evolution.” What is
astenishing is that this text that does so well in presenting recent melecular
understanding of the design and function of so many complex biclogical systems
goes so far to obscure the evolution of evelutionary theory after mid 20th century.
This is really an indirect denial of the point which TEKS 2 {C) {v) is asking to be
covered,

It is not clear what the specific nature of the reviewer’s objection is to the Think
About If paragraph. In that paragraph we point out that fields such as geology,
paleontology, and embryclogy have continued to advance since Darwin's time, and
that new data from such fields have provided any number of ways to test the basic
outlines of the theory of evolution. This is obviously true.

The reviewer seems to take issue with our statement that "every scientific test has
supported Darwin's basic ideas about evolution,” and claims that we have been both
“misleading” and “dishonest.” The reviewer's observation of discordance between
molecular and taxcnomic trees is not a contradiction of "basic ideas about evolution,”
but merely a reflection of the fact that newer, more powerful tools have altered our
understanding of the relationships of living arganisms by making them more
accurate.

In order to thoroughly convey here, as we have in dozens of other places throughout
our text, that evolitionary science is a Iiving and breathing field of study, we are
going to modify the final sentence in this Think About it section to better illustrate that
a variety of scientific tests continue to refine our understandings of the mechanisms
of evolution. We will change the final sentence to the following: "Athough it is clear
that a great deal about evolution remains to be learned, every scientific test to-date
has supported Darwin's basic ideas.”

9780133176407 | Stdent | BigBook | ' 2ciua
Error

9780133176407 Big Book | Al
Error

- Factual

9780133176414 | Teacher | Big Book Error

554

In the "RNA Werld" section the next to last sentence is wrong. The correct
statement would be "complex molecules like RNA can be formed in carefully
contrefled laboratory experiments in the absence of life that in a limited sense
contain "informaticn." However, none of these experiments resulted in the
specified, coded information required to replicate.”

Pearson is disputing this error,

The next to last sentence in this section reads as follows: “experiments have shown
that complex motecules ke RNA can form in the absence of life, replicate, and carry
information.” The reviewer objects to this, claiming that “none of these experiments
resulted in the specified, coded information required to replicate.” This claim of the
reviewer is not correct.

In fact, exactly such a result was reported in this study:

Lincoln, T. A., and Joyce, G. F. et al [200€] Self-sustained replication of an RNA
enzyme. Science 323: 1228-1232,

This and cther studies have shown very clearly that selection experiments can

indeed result in the specified, ceded information required to replicate. The wording in
our textbock is correct as It stands.
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Finding complex structurss of proteins that resemble other compiex structures

9780133178414 | Teacher | Big Back certainly is not an explanation for the origin of either.

558

Pearson is disputing this error.

Cne of the basic mechanisms of evolutionary change s known as exapiation, a
process in which structures, pathways, and even molecules are altered and
repurposed for new functions. TEKS 7 (G) reguires that students “analyze and
evaluate scientific explanations congerning the complexity of the cell.” In order to
help students fulfill this expectation, we pointed out the complexity of cellular
structires such as cilia and flagella. We then explained that protein and genetic
homaolegies strangly suggest that these multipart systems were formed by the
combination of individual components, originally used for other purposes in the celt.
This is indeed a major mechanism by which evolutionary processes have generated
ceflular complexity.

This process has been described in popular form in a 2008 article (Jones, D. [2008]
“Engines of Evolution.” New Scientist 197: 40-43).
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DNA studles have not "enhanced” the picture of our species past. Recent DNA
sequence studies show considerable discordance. See Sarah Reardon, New
768  [Scientist March 16-20, 2012, p 12, "the remaining 30 percent of [the gorilla's]
genome turned out to be more closely related te humans or chimp than those
species are to cne another..."

Factual

9780133176414 | Teacher | Big Book Error

Pearson is disputing this error. DNA studies have indeed enhanced our
understanding of our species’ past, and the very research cited by the reviewer is a
case In point. The Sarah Reardon New Scientist article to which the reviewer refers
describes research published in a recent issue of Nature (Scally, A, et al [2012]
Insights into hominid evolution from the gorilla genome sequence. Nature 483: 169-
175.). As we are sure the reviewer realizes, genetic data have long indicated that
Homa sapiens is closely refated to both the gorilla and the chimpanzee. The detailed
genetic analysis reported in this paper sought to clarify the nature of the differences
between these three species and to define their evolutionary relationships, The
reviewer ciles a “discordance” of such studies, supporting that claim with a quote
Indicating that 3G percent of the gorilla genome is more closely retated to humans or
to chimpanzees than those species are to one another. That statement is true, but it
is not evidence of a “discordance” that might pose a problem for evolution.

The reviewer may not have read the original scientific paper in Nature, or a review
article in the same issue describing the results {Gibbs, R, and Rogers, J. A [2012]
Gorilla gerilla goritia. Nature 483: 164-165). Both of these scientific reports place the
study in a context that might have been missing from the more general repert in the
New Scientist. As the researchers note, when species divergence takes place over a
relatively long time in small populations, a phenomenon known as incomplete
lineage sorting (ILS) may take place. In line with such expectations, for 70% of the
genes studied in the three species the human and chimpanzees dispiay the greatest
simitarities. This confirms that the human-chimpanzee split occurred more recently
than the split that gave rise to modern gorillas.

A5 the studies noted, this was not the case for about 30% of the gorilla genome.
These genes were actually more closely related to chimpanzee genes than the
chimpanzee genes were to human ones, or more closely related to human genes
than the human genas were to chimpanzee cnes. ILS explains these results. If the
common ancestor of all three species carried a gene with two or more sequence
variants, ane of those variants may be lost from either lineage after a split resulting in
speciation. In the specific case of a sequence variant that might have been lost from
the chimpanzee line after it spiit from the human line, this would result in a set of
human sequences that are, cn average, closer to the gorillas sequences that also
contain the sequence variant that had been lost in chimpanzees.

Returning to the issue of accuracy, we may ask whether: “These new data have
enhanced the picture of cur species’ past’ as stated in our text. The scientists who
carried out this work certainly belleve that this is the case. As Gibbs & Rogers [2012]
note, the results provide new “insight into how a single hominid lineage separated
into the extant human, chimpanzee and gorilla branches.,” We would argue that this
is very much an enhancement of our understanding of our species’ past, exactly as
our textbock states.

Factuzl

768 [See Teacher
Error

9780133176407 | Student | Big Book

Pearson is disputing this error.

See our answer for page 768 of the Student Edition, below
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Scientific Ametican, Feby., 2013, p42, "Shattered Ancestty” shows four of the
seven genera cited under "Relatives vs, Ancestors” should be considered to lie
outside the direct ancestry of humans. These are Shelananthropus, Orrorn,
Paranthropus and Kenyanthropus. It should be noted that the Fig. 26-19 is more
in line. "Shattered Ancestry” makes it clear that there is a major discontinuity in

Fearson is disputing this error.

Cur respense here also applies to the Teachers Edition on page 768, as noted above
by the review.

The reviewer cites a Scientific Armerican article that depicts four genera as lying
“outside the direct ancestry of humans.” It is warth noting that not ali scientists agree
with that assessment, and that the exact fine of human ancestry is very much in
doubt, as we teck care t¢ point out in the “Relatives vs. Ancestors” paragraph. As we
wrote on page 768, "Distinguishing relatives from ancesters in the hominine family is
an ongoing chailenge,” and "Some early hominine fossil species seem to belong to
the lineage that led to modem humans, white cthers formed separate branches off
the main homining fine.” Since this is exactly the point of the Scientific American
arlicle, it is not clear why the reviewer considers this to be an error in need of
revision.

The reviewer describes Figure 25-19 as being "more in line.” It's not clear what is
meant by that comment, unless it is te note that Figure 29-19 is an absolutely

9780133176414 | Teacher| Big Book Factual 768 the hypothetical Iine". Th'e break, the sgltation, .corllw‘es at abogt the 2 mya {million‘ accurate representaticn of the state of the pre-human fossil record.
Error years ago) mark, a "period of very rapid evoluticn” characterized by swelling brain
size and sweeping physiological reengineering. For example, Emst Mayr, a Curiously, the comments of the late Emst Mayr are presented as though they
leading figure in evolutionary biclogy, stated in “What Makes Biology Unique” challenged the picture in our textbook, which they clearly do not. They do, however
{Cambridge University Press), P 198, that, "The earliest fossils of Home, Homo  |cenfiict with the previcusly cited Scientific American article regarded as authoritative
rudlolfensis, and Homo erectus, are separated from Australopithecus by a large,  |by the reviewer, The image on page 46 of that article depicts a direct lineage leading
unbridged gap.” from Australopithecus afarensis to “early Homo." We would suggest that our textbook
actually depicts the true state of affairs with respect to pre-human paleontelogy. As
we wrote on page 76%:
“Researchers once thought that human evolution took place in relatively simple steps
in which hominine species, over time, became gradually mere humanlike. But it is
now clear that a series of hominine adaptive radiations preduced a number of
specles whose relation- ships are difficult to determine. As a result, what once locked
like & simple hominine “family tree” with a single main trunk now looks more like a
shirub with multiple trunks.”
These “muitiple trunks” accurately refiect the current state of research on human
origins. The text is accurate, and no changes are required.
Pearsen is disputing this error.
9780133176407 | Student | Big Baok Fgf:gf' 766  |See Teacher

See comments above.
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Pearson is disputing this error.
The reviewer misstates the work of Peter and Rosemary Grant with respect to beak
sizes of the Galapagos finches. These ploneering scientists did not attribute changes
in beak sizes solely to "genetic drift.” Rather, as the text properly describes, these
changes were directly correlated to shifts in cimate, rainfall, foed abundance and
Factual Fails to report that the Grant's have documented that beack sizes oscillate with a |other factors that drive natural selection.
9780133176407 | Student | Big Bock £ 472 |lag in response to climactic conditions and this is only an example of genetic drift
rror within a species. Furthermore, the Grants have recently documented some of the critical stages of
speciation, the key event in the origin of new species, n these very same finches,
Therefore, the reviewer's claim this is “only” an example of genetic drift within a
species is not valid. {Reference: Grant, F. R., and Grant, B. R. [200%] The secondary
contact phase of allopatric speciation in Darwin’s finches, PNAS 106; 20141-20148.).
Pearson is disputing this error.
Statement "YWhat is the purpose of making a large RNA melecule and then
throwing parts of molecule away?” s not as unanswered as this wording implies. {YVe are baffled by the accusation that the wording of our text is somehow a “velled
This is a velled reprise of the discredited "unk DNA" issue tht fails to recognize  |reprise” to “Junk DNA, Curiously, the reviewer also raises the issue of “Peppered
the results of the ENCODE project, It is a misleading analogy of the propaganda |Moth” studies, which do not appear in our textbook, caliing them
effort shown by the replacement of discredited "Peppered Moth' “misrepresentations.”
misrepresentations with a hypothetical green grasshopper story. See comment on
Line 278, TEKS 7{c) (il} Further, if there s any bas's for the statement "Introns Thel reviewerdaldso Chaclllenses the notion t;lat ;ntrons and exons might play a role in
) Factual and exons may also play a role in evolution making it possible for many small evolution, and demands that "some sort of reference shouid be suppiied.” A clear
8780183176414 | Teacher | Big Book Error 365 changes in Di\]jA seqL':enyces to have dramatic effecgts c?n how genes eﬁict celtular [gxample of what the reviewer requires In already present in the text on page 435, the
function" some scrt of reference should be supplied. No creative capability has | Technology & Biology feature on "Natural Genetic Engineering.” On that page we
been demonstrated for the effect cther than helping to explain how such a vast  jdescribe the ways in which exon shufiling and dupfication have resulted in the
array of proteins can be produced. The vast majority of "small changes” are highly j@voiution of a novel pretein known as TPA {tissue plasminagen activator).
deleterious and to date no small change has been identified creating a beneficial
"dramatic effect.” This is the reason reporting on the Allenberg conference In The reviewer's final comments about the efficacy of natural selection and the *arrival
"Nature” noted "Natural selection can explain the survival of the fittest but not the |of the fittest” seem to be misplaced, since they do not apply to any of the content on
arrival of the fittest.” page 365. Therefore no changes on this page are required,
Pearson is disputing this error.
actual The Krebs Cycie - Contains the logical fallacy, which appears at other places in  |WVe di;a_gree. As the teX‘_( cleatly states, no function is b?i}'lg “borrowed” in our
9780133176414 | Teacher{ Big Book Error 557  |the text, that borrowing a function somehow suggests an explanation for the origin description of the evoluttc_:n of the Krebs cycle, Rather, it s now clear that each of
of the function in the first place. these enzymes were derived from genes that were altered and repurpesed fo
establish an entirely novel biochemical pathway, This is exactly the sort of
explanation required by TEKS 7 {G), as we have noted earller.
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The placement ¢f Tiktaalik as an Important link in chordate evoiution is outdated
and contradicted by t's relationship to Panderichthys. See "Nature, Catherine A,
Boisvert, Elga Mark-Kurlk, & Per E. Ahiberg, "The pectorai fin of Panderichthys
and the origin of digits,” Fig. 2d (Sept. 21, 2008))"

One of the paper's co-authors Per Ahlberg said that if Tiktaallk were to remain the
form that is closer to tetrapeds, then "finger development took a step backward
with Tiktzallk, and that Tiktaalik's fins represented an evelutionary return to a
more primitive form,"

Furthermere, recent findings show the timing of Tiktaalik is 20 millien years ico
late to be the link suggested. See John Roach for Naticnal Geographic News,
January 6, 2010.

The first vertebrates to walk the Earth emerged from the sea almost 20 million
years earlier than previcusly thought, say scientists who have discovered
footprints from an 8-foot-long (2.4-meter-long) prehistoric creature. 385-million-
year-old fossil footprints discovered on & former marine tidal flat or lagoon in
southeastern Poland were made 20 million years prior to the fossil Tiktaalik
erroneously cited in Figure 26-20 as a transitional fossil to tetrapeds.

Pearson is disputing this error. Our descriptions of the place of Tiktaallk in the
cherdate fossil record are not In error, The reviewsr may have misunderstood the
diagram on pages 760-761 {Figure 26-9). it does not represent a straight-line lineage
in which Panderichthys is the direct ancestor of Tiktaalik, which in turn is the
ancestor of Acanthostega. Rather, each of these forms is shown as an offshoot of the
main lineage, indicating the possibility that they are merely representative of other
species living at the same time. This means that we have not presented Tiktaallk, or
any of the other fossils shown in Figure 26-9 as direct ancestors in the evolution of
tetrapods, which is the generally accepted way to present such information,

The Boisvert et al [2008] paper, based on a reexamination of the pectorai fins of
Panderichthys, showed that digit-like structures did indeed exist within the pectoral
fins of these organisms. Therefore, the basic rudiments of fingers were already
present in these obe-finned fish, which strongly confirms the inference that tetrapods
evolved from such fish in the Devonlan period, just as our book reports. However,
this does not render the phylegeny in Figure 26-8 incorrect or "obsolete,” as the
authors of the study themselves note. Their concluding sentence makes this point
clear: “Itis difficult to say whether this character distribution implies that Tiktaalik is
autapomorphic, that Panderichthys and tetrapods are convergent, or that
FPanderichthys is closer to tetrapods than Tiktaalik. At any rate, it demonstrates that
the fish-tetrapod transition was accempanied by significant character incongruence
in functienally Important structures.”

The other study cited by the reviewer is a new report in a popular magazine (National
Geographic). It refers to a study by Niedzwiedzki et al [2010] {Nature 463: 43-48) of
trackways dating to the Davenian peried. However, two important points seem to
have been overlocked by the reviewer. First, it is not ciear what sort of organism
made these tracks. While the authors of the study argued that they were produced
by tetrapods, others have presented evidence that such tracks were made by lobe
finned fish nstead {see, for example, King st al [2011] Behaviora! evidence for the
evolution of walking and beunding before terrestriality in sarcopterygian fishes.

PNAS 108: 21148-21151.). Therefore, itls not clear that the tracks in guestion in any
way invaiidate the status of Tiktaaltk as a transitional form.

Second, fossils of 2 “transitional form™ need net be found &t an exact ime point in the
past between ancestral and descendant forms to qualify as transitional. Even if
specific fossil specimens of Tiktaalik date to a point in time slightly after the earliest
tetrapods, they may still be indicative of the morphaclegies of astual ancestral forms
that gave rise to such tetrapods, and therefore would still be considered transitional.

The research cited suppoerts our treatment of evolutionary transition.
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