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“Annie Dillard is a wonderful writer,

and THE WRITING LIFE is full of joys."

NEW YORK TIMES 800K REVIEW

ANNIE DILLARD

Autbhor of PILGRIM AT TINKER CREEK
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Books are the windows through which the
soul looks out. A home without books is
like a room without windows

Henry Ward Beecher - American social reformer
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The lies, which well-meaning zeal has heaped

round this man, are disgraceful to ourselves only
Thomas Carlyle On Heroes Lecture II Prophet As Hero
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later, we still face the problem
of missing ancestors of many
higher taxa. Indeed, our pres-
ent knowledge of the fossil
record demonstrates even

more clearly the episodic
nature of the origin of new
higher taxa. If we read the
record rather literally, it im-
plies that organisms of new
grades of complexity arose

and radiated relatively rapidly
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Bats are very unique fur cov-
ered animals that are highly
beneficial for humans. They
have a critical role in the eco-
system as dispersers of seeds,
pollinators of flowers, and
helping control harmful in-
sects. Bats are so unique that
it has been difficult to classify
them. They fly like a bird, but

dsasdl Ll dy Bl g9y
(b zaz) *-‘5?—&” Sl e
039y CBgll s (3 5 gl

! dacwy JST
ol Je O Bye 3gyls
3y S Ol de J a3 Ol =3
Grdon ygatll Ol Hlgds] dtglowe)
Sl s adl o STl , e
28 dyyshill by hall o
JLaS) pusy LY a3
(OBLasYI AB) (559851 Jox ]
Ly Y diw a5k wsy S
ol dSde e d ol
Cam bl oe ausll B
Jorael) Mol Uizt 0] Lokl
ol ST rbly JSdo 5l
1,3 13) el o Ayl
dy> S 5o ol
Olgd OLBBIN o ,ala) oa8
Liss Busie adss Oleyd

[2] g SISl s

The abrupt appearance of
higher taxa in the fossil record
has been a perennial puzzle.
Not only do characteristic and
distinctive remains of phyla
appear suddenly, without
known ancestors, but several
classes of a phylum, orders of
a class, and so on, commonly
appear at approximately the
same time, without known in-
termediates

Darwin recognized that such
gaps presented a major obsta-
cle to demonstrating that evo-
lution proceeded by the slow
accumulation of  change
within lineages, he attributed
the lack of antecedents to the
incompleteness of the fossil

record. Over a hundred years
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Why, if species have descend-
ed from other species by insen-
sibly fine gradations, do we
not everywhere see innumera-
ble transitional forms? Why is
not all nature in confusion in-
stead of the species being as

we see them well defined
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It seems to me that nothing
less than a long list of such
cases is sufficient to lessen the
difficulty in any particular

case like that of the bat

O Sy @529 Joudl S0
o8 &3l oS e Hoab
e JB LS (Bingo) 8L 135
: Gary Morgan 3>V

o Leg Jlio of u_diss 438"
Y 6y 8y0 55 (ilasd Calw
LaiT geds s Ilias Loyes5 LaS
L3gline LN S 13) osls
To o ufme 38 Olyuo 13 g8
b 8ot 5 gl 4 SLASS JS
L LasS W aiSe Gume CoBy
Oo—hdl Os—uzslondl (=5
IS Buad Y, 8l slales
Gl Byg o] Ll g 050
[9]." ) Buus

you would guess that thered
be some sort of a bat precur-
sor but once again nothing.
Bingo! they just show up and
suddenly as you might guess
that you know there are cer-
tain people that think they
were specially created.. if
things were created heres a
very highly complex mammal
with all adaptations and bingo
they just show up in some par-
ticular moment in time fully
formed as a bat obviously ..we
evolutionary biologists and
palaeontologists don’t believe
that but we don’t have a good
fossil ancestor for them
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that a bat’s attention in terms
of its flight also aims toward
the next prey even when ap-

proaching the immediate prey
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can walk like a penguin. As
late as 1748 they were classi-
fied as birds, and even as ro-
dents and primates by Linnae-
us. Bats now are classified, not
as birds, but mammals placed
in their own separate order,
Chiroptera. Chiroptera is
Greek for “hand-wing” be-
cause bat “wings” are flat
sheets of tissue connected to

their hands
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Here we show that bats select
rational flight paths to consec-
utively capture multiple prey
items.

Microphone - array

measurements showed that
bats direct their sonar atten-
tion not only to the immedi-
ate prey but also to the next

prey. In addition, we found
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The earliest fossil bats resem-
ble their modern counterparts
in possessing greatly elongat-
ed digits to support the wing
membrane, which is an ana-
tomical hallmark of powered
flight. To quantitatively con-
firm these similarities, we per-
formed a morphometricanaly-
sis of wing bones from fossil
and modern bats. We found
that the lengths of the third,
fourth, and fifth digits (the pri-
mary supportive elements of
the wing) have remained con-
stant relative to body size over
the last 50 million years. This
absence of transitional forms
in the fossil record led us to
look elsewhere to understand

bat wing evolution
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Bat are thought to have
evolved from an arboreal in-
sectivore sometime during the
Palaeocene. The fossil record

is not as good as for most

America and Archaeonycteris
from Europe show that full
evolution of the flight mecha-
nism had occurred by that
time, and the only primitive
features they possessed that
are absent from modern bats
are such details as retention of
a claw on the second finger.
Isolated teeth attributed to chi-
ropterans have actually been
described from a slightly earli-
er time, the Late Palaeocene of
Europe, but unaccompanied
by any cranial or postcranial
material (Russell et al. 1973).
Unlike the case of the whales,
the chiropteran fossil record
consequently reveals absolute-
ly nothing at all concerning in-
termediate stages in the evolu-
tion of their highly specialised

locomotion
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Unfortunately, the fossils avail-
able only complicate matters.
They do not represent transi-
tional morphology between
quadrupedal (four-footed) ani-
mals and flying bats, and they
represent animals nearly as
specialized as their modern

relatives
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Early Eocene bats are almost
identical in structure to

modern forms. The skeletons

of Icaronycteris from North
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Evolution is very possibly not,
in actual fact, always gradual.
But it must be gradual when it
is being used to explain the
coming into existence of com-
plicated, apparently designed
objects, like eyes. For if it is
not gradual in these cases, it
ceases to have any explanatory
power at all, without gradual-
ness in these cases, we are
back to miracle, which is a syn-
onym for the total absence of

explanation
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other mammals, and there are
no fossils of any transitional
forms, an early Eocene bat (Ic-
aronycteris Index) From Wyo-
ming, Is already morphologi-
cally highly advanced and, for
the most part, a typical bat.
Thus, bats apparently under-
went a period of rapid develop-
ment during the Palaeocene
mtaB igas I anl) Ll
doziall SLoatl) Slonill yg bl
(wle3 Mo A sl syl
Coasd i) OIS OlewdSlg
LS5l o—=lsllly «Olslasly
(&LJOS” Ol o>99309 dsbdo|
a3 LalS (z Lol Oilo, dag
Y (sl ,asll Al (8
Jol 3391 Loosded Yoew el les
Glegamal oo o w
[14]." g,
The beginning of the Eocene
the

mammal faunas of western

is marked in fossil

north America and Europe by
the

mammals

sudden appearance of
belonging  to
modern orders, for example,
Rodentia, primates of modern
aspect (adapidae and omomyi-
dae),

true Carnivora (miacinae), Ar-

chiroptera, primitive
tiodactyla, and perissodactyla,
all make their first appearance
at the the

Eocene, we do not have a

beginning of

fossil record actually docu-
menting the origin of any of
these major groups
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Edwin Percy Whipple - American essayist and critic
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