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hind limbs, it is also extended betkveeu the  fingers of the 
fore limbs. Possibly in the early flying efforts of ba ts  
the fingers lvere extended in such a manner as  to render 
any accidental growth of skin between them an advan- 
tage. Differences in the locomotive habits, and in the 
foot cievelol>inent, of the progenitors of flying reptiles and 
flving mammals, may account for this greater extension 
of the  flying membrane in the case of the latter. Nat-
usally such an advantage lvas seized upon and improveel 
by natural selection. T h e  membrane ex:ended lo the tips 
of the fir,gers, the fingers themselves grew rnuch longer, 
and in time the fore limb lost all its powers as  a walking 
organ, but became cleveloped into an efficient flying or- 
gan, Bats, by this specialization of their fore limbs, 
ceased to be quadrupetls, thaugh they never became true 
bipeds. Sleep and flight constitute the measure of their 
existence. 

Thus  the development of all flying vertebrates other 
than birds pursued the same general course. I t  began 
with the extension of the sltin of the sides, so as  to serve 
for parachute motion ; and e~idetl n-ith an  extension of 
the fingers of the fore limbs, an extension of the mem- 
brane to the tips of these elongated fingers, and a flying 
motion of these limbs. In necessary connection with 
these were concomitant internal changes, the whole anat- 
only of the  ani~nal  becoming adapted to its flying habits. 

But in the development of bird flight quire a different 
modeof evolution appears. Flight is here attained not 
by a special adaptation of the skin, but of the dermal 
covering. This covering was  proljablp not the hair in its 
full nlodern sense. It was a primitive deriration from the 
reptilian scale, ~vhich  secondarily became the avian feather 
and the mammalian hair. T h e  feather of the bird agrees 
with the scale of the reptile in being de\-elopecl in llttle 
hillocks upon the sltin. T h e  hair of the n1an11nal devel- 
oped in closed follicles within the skin. There thus has 
been a specialization in both, \x;itl~ the production of a 
change in the termmal character of the feather and in the 
dermal origin of the hair. 

T h e  progenitors of birds were either land or tree dwell- 
ing reptiles; nlost probably the latter. \\re have seen the  
estreme improbability that any leaping motion from the 
earth developed into a flight. W e  have also seen how 
natural it is for animals to leap from the limbs of trees, 
and that, in several modern instances, a degree of aerial 
support has bren thus tleveloped. But in such a leaping 
motion it is highly probable that some animals would 
make other efforts for support in the air besides the hori- 
zontal extension of their limbs. The  s\vimming nlotion 
is a very natural one. I t  is naturally acloptetl by all 
land animals which fall into the water, and the lvebbecl 
feet of swimming birds have been produced by it in the 
same manner as tire \\?ebbed fingers of flying bats. Let 
us  now consider some early animal, so far advancecl be- 
yond the reptilian ranks a s  to have become\varm blooded, 
and covered with the primitive form of hair, arboreal in 
its habits, and accustomed to make long leaps from limb 
to limb. It is by no ineans in~probable that some such 
anirnals ~voultl seek to s ~ v i n ~  A rapid motion in the air. 
of the fore limbs could not but aid ill lteepiug the body 
horizontal, and if these limbs were covered with thick 
hair this must aid in breaking the fall of the animal. 
Any such habit coultl have but one result. A thicker 
hairy covering of the fore lilllhs, and of the  
body, vvould prove an advantage to the ani~nal,  and these 
thickly mattecl hairs ~voulcl tend to  spread laterally, pre- 
cisely as ,ve in tails of Flyil,g Squirrels and 
Phalangers. A still further advantage ~vould  be gained 
were these hairs rough instead of smooth on their edges, 
so as to clillg together, alld prevent tile air from passing 
between then?. 

Such a swimming rno~ion, performed by the fore limbs 
principally,-the hind limbs being the leaping organs,- 

aided by the lateral outgrowtll, and the '' feltingw of 
rough edged hairs, ~ o u l c l ,  from its inception, be more 
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than a parachute motion. It would be  incipient flight 
from the first, a sxvimrning in the air. T h e  essential acl- 
vantages gained by longer and longer leaps must tend to 
preserve any favorable conditions of the hair, and we 
can readily conceive the rough edges of the hairs ex-
tending into interlocking feathery expansicns. In fact it 
is not difficult to imagine the slow evolution of true 
feathers in this manner, since every incipient approach to 
the feather must pt-ove advantageous to the animal in its 
aerial motion. 

But every better adapted move~nent  of the fore limbs 
must prove sin~ilarly advantageous. Not only any varia- 
tion from hairs to\vards feathers ~vould  be advantageous, 
but also any variation from a s\irinin~ing towards a flying 
rcorement of the fore limbs. Of course the process 
must have been a slow one. I t  was necessarily sloxir also 
in the case of the bat and the Pterodactyl. But in all 
these cases every increment of variation from leaping to- 
n.ards flying was advantageous, so that there was no 
hindrance to a continual evolution towards full powers of 
flight. 

But the developn~ent of the fore limbs into feathered 
wings unfitted them more and more for walking organs. 
T h e  slowly developing bird must have trusted more and 
more to its hind limbs for support. I ts  arboreal habit 
developed the toes of these limbs into grasping organs. 
T h e  original quadruped in time became a true biped, 
with a foot specially adapted to grasp the rounded sur 
faces of the limbs of trees, and so changed in position 
as to fall under the centre of gravity of the body. Hairs 
became feathers, the bones of the fore limbs aborted in 
part and became wing bones, and the original tree leap-
ing reptile became a flying bird. 

\Ve may close with a very brief further consideration. 
In the first place ii- is highly probable that only quite 
small animals first gained this flying habit. Considerable 
\\-eight would hinder its tleveiopment. But after it was  
once gained there ~voulcl be no special hindrance to in- 
crease in size in the newly evolved species. Yet a very 
great increase in size would so greatly increase the mus- 
cular effort necessary to flight that the largerbirds ~vould 
nlost likely spend a considerable portion of their time 
upon the earth. And in many cases the increased weight 
which is apt to arise from diminution of muscular exer-
cise might render a resumption of the flying habit im-
possible. Such birds \vould lose their aerial powers, ancl 
become true land bipeds. \XTe may ascribe the land resi- 
dence, and the aborted wings, of the Ostrich, Casso\\ary, 
Bc., to some such secondary process of evolution. On 
the other hand, many virtually land birds have become 
so by an adaptation to foot1 in the obtaining of which 
flight lvas no advantage. Organs not used soon lose 
their muscular vigor, their size decreases, and gradual 
abortion takes place, unless adaptation to some new func- 
tioc gives them a special development in this new direc- 
tion, ancl checks their tendency to disappear. 

11. 
S T O N E  1MI'LE;ClENTS I N  T H E  DRIFT."  

BY \\TATSOX C.HOI.HROOIC. 

bIany stolle been founddeeply buried 
ill the clay and gravel of Whiteside county, Illinois. 
bIindful of the many sources of error, and fully conscious 
of the many grave and serious questiolls involved, I have 
endeavored to examine with care and attention every one 
of the finds. T h e  first is a black chest spear head about 
five inches long found incased in a block of granular 
stalagmite. This  specimen was  found in a light-blue 
clay. Above this clay was an  alluvial cleposit about five 
feet thick. Some pre-historic man must have left his 
spear llead in a cave or i t  in a fissure cf rock, Layer 
after layer of  lVasfound .  The 'pearls 

:::A.A. A. s., Cinc~nnati,ISSI.  



SCIENCE. 5 5 5 


I 
was first covered by this incrustation of limestone, but 
in the course o f  time Lvas con'pletely buried in the I 
thin, ribbon-like layers of this stalagmite. Then the (
floor of the cave brolcen un,  and the detaches 
containing this specimen was carried here by \vat&-, or , 

ice, or both, and here it has remained imbedded in this 
blue clay till all of the alluvium has been deposited. 
Several arrow-points have bzen found buried seven or 
eight feet belolv the surface of the earth. I have care- 
fully examined t\vo of these finds. They were buried in 
a tough, compact clay. Tiley were found by w d - m e n  
while cutting into the hillside and grading the  public ' 

roads. A small arrow poilrt was found by a friend of I 
mine while diggillg a well. I t  was twenty-four feet 
below the surface of the earth. It is a rvell-made and 
beautiful arrow-~Ioint, and my friend will not part with 
his valuable specimen. --

F R E K C H  A C t l D E I l Y  O F  SCIENCES. 
August 8, ISSI. 

MINERALOGY.-ill. I<lein pl'esellts a ~01nlllLllli~ati0ll On 
different solutions of very great tlensity, \vhich call be ad- 
vantageously utilized in laboratories to separate ~ ~ u l v e r u ~ e n t  an  intra-mercurial planet in 1575, which has been so 

COMET ( R ) 1881, S W I F T .-
~t eleven o'clocli last nirector Lewis S\lift, 

of Warner Observatory, discovered the seventh comet of 
the year In the Constellation of Cassiopeia in a line be- 
tween Polaris and the great cluster in Perseus, a tr:fle 
nearer Polaris, I t  is nearly round, faint, has a slight 
central condensation, but no tail is yet visible. I ts  right 
ajcensioll is one ],our and fifty minutes, (1 11. ;o ln). 
Declination north seventy-one (71) degrees, ant1 its Ino- 
tion slow wes t \~a rd .  Estimated diameter, about four min- 
utes. As  the cornet of 1513 is anticipated fronl this 
quarter, it may be the great Pons Colnrt, This malies 
the sixth comet discovered in this country since May st, 
Swift getting the two Ilundred dollar Warner prize twice. 
T h e  fifteen hundred dollars given in comet ~ r i z e sduring 
the past twelve months by Mr. Warner has evidently 
given an extraordinary impetus to astro~lomical study in 
this country. Director Sm~ft ,  of the Warner Observatory, 
will visit Egypt, by the generosity of the founder of the 
Observatory, in December, 1882, to 0bserl.e the total 
eclillse of the sun and  verify his celebrated discovery of 

mineral particles from foreign bodies. T h e  salts em-
ployed by NI. Klein are the tungstoborates of cadmium, 
nickel and cobalt. T h e  density of the solutions of the 
last two salts is 3. 4.; yet hl. IClein prefers to them the 
solution of tungstohorate of catlil~ium, whose density is 
only 3. bbut mhich is quite transparent, n-hile the others 
are very colored. The  tungstoborate of cadmium can, 
besides, be obta~ned in crystals ; it melts at a te~nperature 
of 7 j 0 ,  and becomes a transparent liquid, whose density is 
3. 6. 

PHYSICS.--M. Ancelin described a method of heating 
intended to replace foot-warmers of water. His system 
is based on the fact that every body \vhich passes from a 
liquid to a solid state gives off its latent heat of fusion. 

Ancelin encloses some acetate of soda in a nletallic 
vase, which is then heated to a temperature of about So". 
Then left to  itself, the apparatus cools little by little to 
about 59" ; the acetate of soda then commences to 
solidify, and gives off its latent heat. While the solidifi- 
cation continues, the vase remains a t  the same tempera- 
ture. Hailers heated iu this way will remain hot follr 
times as  long as  by the use of water, about twenty to 
twenty-two hours. 

EXTRACTION SLLPHUR.-AT. Dubreuil, who has OF 
devised a n e w  method for extracting the sulphur of Sicily, 
announces that he has found in the mother waters of tfie 
salt marshes of Palermo, charged with chloride of mag- 
nesium and boiling at  s20°, a suitable substance to 
separate from the sulphur the earthy bodies which ac-
company it. 

FORthe unities of electric measures there are adopted 
the fundamental unities-centinletre, gramme, second, 
and this system is briefly designated by the letters C.  G. 
S. T h e  practical units, the ohm and the volt, will retain 
their present definitions; the ohm is a resistance equal to 
103 absolute unities (C. G. S.), and the volt is an  electro- 

much disl)utecl by astronomers. C. S.WHITTLERE, 
S ~ c j , .  Rach. Astro. Socii.ty. 

WARNER ROCHESTI.:R,ORSCR\~ATORY, 
N.Y.,A70'oveiiadcr 17, 1881. --, 

COPYING INIC FOR R E A L ) I L ~T R A ~ S C K ~ B I N G  

LEI'TERS WI ' I 'HOUT A PRESS. 
A paper on this subject by Professor Attfield, F.R.S., 

&c., was read a t  the last annual Pharmaceutical Confer- 
ence a t  York, England. T h e  author stated that for the 
past thirteen years all letters, reports, &c., that he  hat1 
written had been transcribed into an ordinary thin-paper 
copying-book with no more effort than was elnployed in 
using apiece of blotting-paper. I t  hati only been neces- 
sary to place the page of writing, note size, letter size, or 
even foolscap, in the letter-book, and use a leaf of the letter- 
booli just as  one would use a leaf of blotting-paper. T h e  
superfluous ink that  ~ \ ~ o u l d  go into blotting-paper went 
on to the leaf of the letter-booli, and, show~ng  through 
the thin paper as  usual, g-ave, on the other side of the 
leaf, a perfect transcript of the letter. Any excess of ink 
on the page, either of the letter or of the copying paper, 
was remol-ed by placing a sheet of hlotting-paper between 
them and runnlng one's hand firmly over the whole in 
the  ordinary manner. 

This ready transcription \\.as accomplished, as  would 
be anticipated, by usilig inli which dried slo~vly. Indeed, 
obviously, the irik must dry sufficiel~tly slo\vly for the 
characters at  the top of a page of writing to remain wet 
when the last line \\,as written, while it rnust dry suf-
ficiently fast to preclude any chance of the copied page 
being smeared while subsequent pages were being cov-
ered. The drying must also be sufficiently rapirl to pre-
vent the characters " setting off," as  printers term .it, 
from one page on to another after folding. 

The author lhen nlludetl to some difficulties at:ending 
motive force equal to 109 absolute unities (C. G. S.). the employment of the iulc which had prevented its be- 
T h e  practical unit of resistance (ohm) will be represented coming an  article of \vholesale trade, but, he said, any 
by a column of ~nercury  of I square mm. in section at  chemist and druggist could make it and sell it, giving 
the temperature of onC. AQ international comm~ssion directions for use to customers. H e  himself had used it 
will be  charged with ascertaining for practice, by means from year's end to year's end \\-ithout any trouble what- 
of new experiments, the height of this column of nler- e\  er. It would be part:cularlp useful to professional men 
cury representing the ohm. T h e  name avzfikre will be and private persons. 
given to the current produced by the electromotor force T h e  principle of the method of prepasatcon consisted 
of I volt in a circuit whose resistanse is I ohm. Coz~lomb in dissolving a moderately po\verful hygroscopic sub-
is the quantity of electricity defined by the condition 
that  in the current of an amp&re the section of the con-
ductor is traversed by a coulon~b per second. Farad  is 
the  capacity defined by the condition that a coulo~nb in 
a condenser, whose capacity is a farad, establishes a dif- 
ference of potential of a volt between the armatures. 

stance in any ordinary ink. After experimenting on all 
such substances known to him, he gave the preference to 
glyceriu. Reduce, by evaporation, ten volumes of inlc to 
six ; then add four volumes of glycerin. Or  manufacture 
some ink of nearly double strength and add to any quan- 
tity of it nearly ari equal volume of glycerin, 
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