
SCIENCE. 

lived, however, some seven or eight weeks, were active, seemed 
well and liappp (2)  and, as far as me know, never ate  a tnouthfui 
of anything during the entire time. I neglected to mention that 
the old snake shed her skin once during her captivity, unfortu- 
nately. it was during our absence, and we did not witness the 
operation. 

I t  certainly seems strange that,  with so much fasting, they 
none of them should look thin and poor, but should apparently 
grow and increase when having consumed nothing. 

MRS.W, A. KELLERMAN. 
Golumbus, O., Jan.9. 

Geographical Variation in Birds. 

INyour issue of Jan 6 there appears a communication entitltd 
"'Geographical Variation in Birds," containing several remarka- 
ble statements, two of which I would l ~ k e  to correct. In speak- 
ing of 'sdeserb coloration," this writer says : "If the scorching 
sun of the desert reeions will bleach out one species, FIhy '~lill it 
not do the same for another? The plea of adaptation of coloration 
for  protection cannot he urged here." Such a conclusion does 
not follow, and the plea of protectis e coloration might reasonably 
be made, brca~ise the "bleaching" of which he speaks d ~ d  not 
take place during one summer. but is the result of natural selec- 
tion for an unknown number of generations, and, while in some 
species thls protective coloration has proved beneficial, i t  does not 
follow that in other species with different habits natural select1011 
would work along the same lines. 

But this is only a slight error compared to the following aston- 
ishing paragraph, which I quote in full, the italics being my 
own :-

"Not only are colors affected, but size as well, by geographical 
poiition, This is probably inore marked north and south than 
east and west. And yet the variation i n  size alone is not suflcient 
for n sub-specific d ~ v ~ s i o n  It iu not a t  all strange that those indi- 
viduals of a migratory species which push F~rthest north should 
possens stronger bones and muscles and so be larger than those 
which were not abie to fiy so far. I t  would seem natural that the 
oonstant recurrence of such a difference would tend in time to 
form a race pecul~ar enough to be recognized as  a sub-species. 
B u t  i t  has laot proven true thus far i n  the history of the world, 
and why should there be any change under the same conditions?" 

If the above quotation means anything, it  is that the author 
believes increase in  size to be more or less general and due to the 
longer migrations of originally stronger individuals, and yet that 
this process of selection has not up to this time produced even a 
&enable sub-species! Consideriug these two unique idpas in re- 
verse order, let us see whether there arenot some species, or a t  least 
sub-species, based solely on an increaqe or decrease in  size. Hastily 
running orer  the list of North American birds, we find the follow- 
ing interesting facts: Troglodytes alascensis is accepted as a dif- 
ferent species from T.hiemalis, but the variation is only i n  the 
size. Accipiter vebox d~ffers from A. cooperi practically i r ~size 
only. Totanus melanolensus and T. JZlartpes are described by 
Coues as "precisely the same" except for size. And, lastly, 
Ballus varginianus is " a  perfect miniature " of 22. elegans, being 
about forty per cent smaller. 

I n  addition to these species. we find there are a t  least sixteen 
sub  species which differ from the original stock only in size. 
About half of these vary from east to west, the others north and 
south. Furthermore, as  Dr. Coues so truly says, many American 
representatives of European species are "larger and better birds " 
8han their foreign relatives, but we will not include them here, 
because there are generally some slight differences in  coloration 
a s  well. So much for the existence of sub-specific variation in  
size; now. as to the idea that this increase is due to migration. 
If i t  is so, how will we account for the cases already given in the 
genera Aca~piter and Zbtanus, where the differing species have 
practically a co-extensive range; or for the even Inore difficult 
case of Ballus, in  which the smaller species is a much more 
northern bird? But the best illustration to  show the fallacy in 
Both ideas is Drgobates villosus. Here we have a widely distributed 
bird, a resident, not a migratory species, which has two accepted 

sub-species baeed solely on variation in size : the northern form, 
D.v. bucomelas, larger than normal, and the southern form, D.v. 
andubonii, en~aller. Haw can this be accounted for on the pro- 
posed '. riiigrat~on" theory? To sum up the whole matter, i t  is 
probable that northern birds will average larger as a rule, especially 
in resident species, as they are  thus better fitted to stand the 
severity of the climate and the other difficulties of boreal existence. 
Furthermore, it can 11ardly be denied that  variation in size is In a 
number of cases not only sufficient to denote a sub-species, hut, 
occasionally, where the connecting links hare disappeared, to 
form what is universally considered a distinct species. 

HVBERTLYMAN CLARK. 
Rttsburgh, Pa,Jan.18. 

Pseudoaurora Not Shadows. 

THE explanation of the phenomena reported by me in Science, 
issue of the 16th of December, IS altogether too common an ob- 
servation toleave any doubt of its failure to clear up  the mystery. 
My calling has made me very familiar with all of the "shadows 
cast upon the fog by projecting arms or objects in  the beam from 
the light," as "seen a t  any time when there is smoke, light fog, 
or mist." 

The phenomena which 1 described was entirely new to me, and 
apparently distinct from shadows of any kind, consisting of pen- 
cils of liz ht radiating upward from a dark arc, the centre of which 
was somewhat east of north, the pencils constantly changing in 
length, and having an apparent movement laterally precisely like 
those of the ordinary northern lights while I remained standing 
still. The characteristic coloration of the pencilsaas unmistaka- 
ble, but not as distinct as I have sometimes seen it. I have seen 
the '6shadows" so often under similar circunlstances of smoke, 
fog, and mist, that I should scarcely have noticed the matter but 
for the dark arc with its superimposed luminous arch and the 
radiations described. But I spent cor~siderable time, i n  making 
the different observations mentioned before, and took in the 
familiar shadows that impress the mind of Professor Hazen so 
strongly. P. L. HATCH. 

Anacortes, Flrettiugton. 

Natural Selection a t  Fault. 

WE are generally told by orthodox Darwinians that both the 
structure and the actions of animals are  to a great extent depen- 
dent upon natural selection. Any organ, or any habit which is 
not advantageous to its species will he, i t  is said, promptly sup- 
pressed as a possible danger, or a t  least, an unremuneratice de- 
mand. 

Yet there are a few cases of habits which seem to have been ac- 
quired or maintained in flat contradiction to this doctrine. 
Every one knows that the Felida?, from the Bengal tiger down to 
our domestic mouser, when they have seized a prey do not a t  
onoe kill and devour it, but either torment i t  or a t  least sit and 
watch it  for some time before administering the fatal bite or blow. 
The consequence is that the victim sometimes escapes, as  we all 
have witnessed, when pussy is playing with a mouse. One in- 
stance a t  least is on record where a man, struck down by a 
tiger, quietly drew a dagger and stabbed the assailant to the heart. 
This could not have been done with a beast of prey of the  
canine or ursine family, as  they do not allow time for devising 
and executing such a manceuvre. Hence we see that the pecu- 
liar conduct of the cats is disadvantageous to themselves, and we 
ask why it  has not been abandoned. Certainly any  cat which 
should a t  once devour any mouse or bird which it had caught 
would, i n  times of scarcity, have a decided advantage over its 
fellow cats. 

Similarly injudicious is the conduct of the domestic hen. As 
soon as she has laid a n  egg she a t  once announces the fact to  
all whom it may concern by her well-known cackling. What  
benefit is this outcry to herself or to her species? On the contrary, 
the outcry is heard by animals which are given to stealing eggs 
and is understood by monkeys, i f  we may accept the evidence of 
Lavaillant. There again,therefore,we have aline of conduct quibe 
contrary to what natural selection would determine. 
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In  man, there is not, indeed, a hahit, but an organ which has one, suired t o  every requirement, ivhile the model solut,ions are 

lost its uses, yet is still developed in every child brought into the truly motjel in their methods and arrangement. Ilis chapter on 
wprld. The outer ear was formerly provided with mu-cles by De Rloivre's Theorem is morecomplete than is usually given in 
whicll i t  could be turned towards any sound for its better recog- text-books, while his final chapter on the application of spherical 
nition. These muscles h?vebecome obsolete by heriditary disuse, trigononletry serves a t  once to show the student its me, and to 
so that in all normal subjects the ear is motionless. That it could give him a glimpse of several fascinating branches of mathe-
formerly be directed so as the better to receive a s2und will the matics. 
less be denied as it survives in certain exceptional indit-iduals. Your critic is hardly justified in his claim that Professor Bow 
But as it is absent in the great bulk of our species, the question ser has made several historical mistakes. It is unfortunate that  
arises,Why does the external ear not gradually cease to he clevel- Professor Bowser should imply that Napier was the inventor ot 
oped? No one can now contrnd that it  is useful. what are now called Napierian logarithms; but surely he is right 

J. W. SLATE^. in saying that Briggs introduced the common system in 1615, 

London, England. - since it is generally admitted that liriggs lectured on them in that 


year, though his tables were not pul)li*hed until two years later. 

Speed of Flight of Birds. And why your critic should object becauee Professor Bowser, in 


I HAVE alivays been more or less of a sceptic in regard to the speaking of addition and subtraction logarithms, refers to Zech's 
high rate of speed in the flight of certain birds, but I have only tables, I fail to understand, since Zech's tables are equal if not su- 
just obtatned a bit of satisfactory evidence from my own observa- perior to any others published. 
tions. Our mild ducks are admitted to be among our strongest 01' course, only a class-roorn test can detern~ine the merits of a~ 
flyers, but I am satisfied that the buffle-head (Charitonettu ulbeola) text-hoolr, but this latest book of Professor Bowser is so filled with 
does not attain a speed of forty ruiles per hour. While travelling the many qualities which have made Ir~s previous books so suc-
on the Baltimore and Ohio Railway, up the valley of the Potomac, cessf~>lthat I cannot see any reason why it should not meet with 
on Jan. 3. I saw a great many ducks. nearly all of wliich %-ere Professor of Mathematics. a like s~~cct>ss. H. L. HODGKINS, 

bufRe-heads. Those who are familiar with the road u7ill recall Coluxnbiitn University, Washington, D. r., Jan. 5. 

how closely it follows the wixlclings of the river, so that a bird -
-

flying up mid-stream mould travel just the same distance as the 

train on the bank. It so happened that, on rounding a sharp 

Humming-Bird's Food. 


curve, my train flushed a pair of buffle-heads, whicll started up TN several recent numbers of Science there have been notices of 

stream at full speed. On watching them I found that: instead the habtt of Trochilus colnbres feeding on the sap of different 

of leaving us behind, we were actually beating them, and I am t r ~ e s .  I have also noticed the fact, and mas interested on becom- 

confident that their rate of speed was not equal to that of the ing acquainted with T,nnna to find that it also made this a staple 

train. We kept alongside of them for nearly a minute before article of food during the summer and fall. In this part of Cali- 

they turned back down-stream. Careful calculation showed tllat fornia there are few trees yielding a sap save the cottonrvood and 

the train was running a t  about thirty-seven miles per hour, so ~villow. 

that the rare of speed for those wild duclrs would be about tilirty- During a mountain trip in  August, 1800, I found the humming- 

six. I hope that others may have some evidence on this question bird very common in the willows along the creeks, a t  about 5,000 

of speed in flight which will throw more light on the subject. feet elevation ; and was pleased to find that the red-breilst~ed sap-


HUBERTLYIIAR'CLARK. sucker (Sphurupiczcs rufer) filled the office of S. varius to the 
Pittsburgh, Pa. ruby-throat. The willow thickets were very dense and composed 

mostly of dwarfish shrubs of Sulix Znriolepis. I forced my way 
Bowser's Trigonometry. into the interior, and watched tile birds; sap-suckers, humming- 

As I have learned to admire the mathematical text books of birds, and warblers (Dendroica azcduboni), often waiting trlrns at. 
Professor Bowser from the excellent results1 have had from their a favorite drinking-spot ; though possibly the latter were more 
class room use for several years, 1mas surprised to see the some- interested in the insects attracted by the honey than by the iloney 
what adverse criticism of his Trigonometry in Science of Nov. 23. itself. There were often three, and even four or five, humming- 
I disagree with your critic's assertion that the best nay  to study birds in sight a t  a time. They were very tame, and very curious; 
trigonometry is along the line of its historical develol~tnent. I coming witilin three or four feet of me, poising themselves on 
believe that such a course of study would be ohjectiunahle, be- their wings and looking me over. I noticed most of these were 
cause of the long time it bvould require, and because the student young, and that the adult males were quite shy. 
would be compelled to unlearn, if I may so phrase i t ,  ula.ny things S~tbsequently, while teaching at  Dunlap, a t  about 3.500 feet 
he ~ ~ u l d  elevation, I found the birds as late as December feeding in the necessarily be called upon to learn if he follou~ed the 
historical method. It is a recognized pedagogical fact that it  is same manner. 
easier to teach correcl methods to a student who ha.s never used Iwigation seems bo hare an important influence on the habitat. 
incorrect methods, than to one who has. To acquire a c:>mplete of this bird. 
k n o ~ % - l e f l ~ eof trigonometry would undoubtedly require a stutly of For three years I have lived most of the time in the southern 
its derelopment, to acquire the knowledge required for its proper llalf of Fresno County, in an open plain. For the first two years 
and f:iclle uae in its many applications, does not require a stud! of 1saw hut very few humming-birds, and never saw them feeding 
its history. on the native floivers, no matter how showy they were. 

And accordingly C believe his plan of giving the best results and Meanwhile, the water had formed a pond by sub-irrigation on 
methods of the best students and \x70rkers in trigonon~etry is to be tile ranch, and the same variety of willow (Salix luriolepis), which 
preferred to a method which requires a student t o  test and reject in %he valley forms a tree 40-60 feet high and 3-5 feet in cliame- 
\x7haf bas long before been tested and rejected. I atlnlire Profes- ter, had come in thickly and grown to about I D  feet in height. 
sor Boiv~er's plan of giving such definitions of the functions as ap- This fall I noticed mans humming-birds allout the place, and 
1)ly' to all angles, acute, ol?tuse or reflex. I think some of the traced them to this pond. 
\t8riters on t h ~  I hare never seen but one or two sap-suckers here, but I foundsnhject Iiare fallen into a grave error ivlren they 
give definitions of the functions of acute anglee, and afterward the birds in great numbers feeding on the sap exuding from the 
m,)dify the definitions to suit ohtuse angles. wounds ci~used by a large borer, the moth of which, about two 

In Professor Bowser's development of the theoretical part of inches across the wings, colored black and white, was flying about 
the subject, he is especially clear. His book is a rradable one. in abundance. 
He is precise in his statements, and his detnonetrations are such I have not as yet found them feeding upon any tree save this 
as the average student can readily follow-which cannot be said willow. Maples are very scarce in the Sierras of this county, and 
of every book on the subject. the sap-suckers prefer willows to any other tree. I have not 

The collection of exercises and examples is an unusually large observed that the squirrels score the bark of trees here as in the 


