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Thiq accords with the result ( 2 )  already found for the mean 
distance of the earth from the sun. In a paper on the "Intensity 
of the Sun's Heat and Ligl-lt" (Sm~thsonian Contribut~ons to 

Knowledge, IX.), L. W. Meecli calls 2 a '*the sum of 
ae ?z r / n 

the intensities during a colnplete revolution." I n  this expression n 

is the mean daily motion and equals . Subst i tut i~~g for T 
T n 

and making p equal to 1 in (4), the latter reduces to Rfeech's 
formula. 

3, "If any two chords of the earth's orbit. as AX and BY, be 
drawn through the sun, ,!S, the amount of heat received in passing 
over the arc AB equals the amount received in passing over XY." 
(p. 82). Samuel Haughton (" New Researches on Sun-Heat. " 
1881) proves by another simple application of Kepler's second 
law that the quantity of heat received by the earth in a given 
time is proportional to the angle described in that time by the 
radius-vector. For 

c l 0  = increment of true anomaly, 

dt-- - dH = heat in the time d t .
2 c  

This is but a Inathematical translation of the argument given by 
Herschel in "Outlines of Astronomy." 5th ecl., 5 368 b. The state- 
ment made on page 82,  ' ' Cauqe of an Ice Age," is verified by an 
employment of Naughton's expression. For since 

0 - 6
11 cc a. Xb'Y = 0, -F,,Now ASB = 

a c 

and the proposition is established. The law that "the amount of 
heat received in any given interval is exactly proportional to the 
true anomaly described in that  iuterval" appears to have been 
first published by Lambert in his "Pyrometrie," 1779. 

4. "The total heat received I)y the earth from equinox lo equi- 
nox is equal to that received wll~le completing its journey around 
the remaining part." (p. 83). The preceding demonstration does 
not involve the inclination of the chords to each other. neither 
does it. involve the direction of either chord J-Ience me may 
make X coincide with B and I7 with A, ancl let the one re-
sulting chord be the line of equmoxes, and the proposit~on 
follows. 

5 "If 6 be the sun's declination the amounts of heat rrceivecl 
by the Korttiern Hemisphere and the Southern are to each other 
as 1+ s in  d to I - stn J." (13. 175). Draw a circle representing a 
section through the centre of the earth (regarded as a sphere). 
Let the horizontal diameter produced represent the celestial 
equator projected in a right line EE'. Through the centre of the 
circle draw AA', making a n  angle 6 with EE'. AA' will be the 
axis of the cylinder of heat-rays falling upon the earth when the 
sun's declination is 6. Draw a diameter, DD', perpendicular to 
AA1,and at  the upper extremity of DD' draw an element, TT', 
of the cylinder. To this draw a parallel, CCf,intersecting EE' a t  
the circunlference of the circle. TT'and C'C' evidently include 
the portion of the cylinder falling on the Northern Hemisphere. 
If 2 R  is the length of the diameter, the perpendicular distance 

betxeen TT' and CC1 is seen to be It + R si t%i!. Hence if 2 -I1 
r n 2  

be the quantity of sun-heat falllng perpendicularly on an area 
equal to  the section of the earth at  the mean distance I* ,  from the 

run io tile unit of time, ( R ?  I? *in ') 'His the part falling 
2 R rod  

(R -%RRs!n J) 
-on the Sorthern Hemisphe~e, while t l ~ e  rerna~nder, --

2H falls on the Southern Henlisphere. These amounts are to 
r n n' 

each o:her as 1 + sin d to 1- sin 17. 


OIIP or t ~ o  
other propositions will be discussed in a subsequent 
article. 
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THE writer would be the last to suggest a cla~sification of 
any group of animals whatsoever based upon physiological 
data alone. Function, unless cor~elated with definite variation 
of structure, IS never to be depencled upon as a means of estab- 
lishing specific diffelences. In illustration of this, one has only 
to cite tlle numerous examples of change of function, not simply 
within historic times, but even within the memory of living 
man, owing to variation in the envilonment of the c rea tu~es  
themselves. Witness the Kea, or New Zealand parrot, and the 
baboon of South Africa, both of which have become carnivorous 
since the introduction of sheep into this region; the bees of Eng- 
land, which, in certain district-, have within the last twenty 
years become frugivorous; and certain colonies of bats, inballit- 
ing the islands of the Gulf of Paria In Triniclad, which ha1 e of 
late years taken to fishing, and hare in consequence abandoned 
their nocturnal habits, and are now strictly diurnal beasts of 
prey. I t  is true that i n  certain isolated cases a rhange of func- 
tion is followed by very slight variation of p h j  sical structure. 
I11 that of tlle donlestic cat the intrstine has certainly become 
elongated. and has probably undelgone a further process of 
elongation in consequence of its less purely carnivorous diet: in 
particular,the duotlenum has become more extended w ~ t h i n  recent 
centuries, if  one map judge from analogy n l l e i ~  comparing the 
creature with its w ~ l d  prototypes. 

In the case, however, of se~pent-.  the family resolres itcrlf 
into three groups sc~ naturally in  accorJance with the manner in 
~vhich thev take their food, as  to suggest the iustificat~ou of a 

- .-

natural grouping founded ;In this basis. 
Jf we 11~d a specirnen of every kind of snake before us, ancl 

could watch the111 in the act of feecling. we should see that they 
perform this process in three different manners. The majority? 
nun~beringprobably1,000 or 1 2 0 0  out of the 1,800 known species, 
simply catch the creatures on mhicb they prey by the prehension 
of their jaws and long curved teeth, and mork then1 gradually 
into the gullet on what we may call general principles. 

A great disproportion exists between the size of the captor ant1 
of the captive. If the serpent he very much larger than the ani- 
nlal which it smallows, the latter is probably engulfed alive; but 
if, as is commoul!~ the case, the captive is of large diameter pno- 
portionately to the esophagus of the serpent, it is suffocated or 
crushed to death in the act of swallowing. As may be expected, 
the serpents that feed in this manner are such as live on what 
may be ternled soft food, -frogs, lizards, fish, or ot.her snakes. 

But with the remainder we find two special provisions for the 
slaughter of the prey previous to deglutition-provisions so re- 
markable as to Islace the possessors in an entirely different cate- 
gory to the preceding. In o,ne of these, and by far the smaller 
of the two subdivisions, nurnbering probably not more than 220 
species altogether, or about one-eighth of the whole number of 
snakes, we find the death of the prey is encompassed by the in- 
jection of a morbific fluid, the venom. That this in themajoritp 
of cases serrea as ammunition for llle destruction of the captire 
canuot be doubted ; but whether this is the primary reason ivh; 
these creatures are gifted with venom is not no certain, seeing 
that in niany species it probably comes very little into play for 
this purpose-e. g., in the sea snakes, in which the fangs are so 
short that  the fish on which they live are scarcely scratched by 
them, and even in the great Ophiophag~~s, the snake-eating snake 
of Inclia, whose natural diet consists of animals in which the 
circulation is so slow and vitality so sluggish as serpents that they 
are certainly swallowed before any poison could have tinbe to 
work its effect upon them. In all probability the pririlary office 
of this remarkable fluid is to act as a digestive, it having been 
foulld by experiment that albumen, p i e c ~ s  of hard-boiled egg, 
etc., dissolve in this quite as readily as in the gastric juic:? of 
any flesh-eating animal. The writer has fur t l~er  established by 
his own experiments that sc~iail ar~irnalh which have t~een sub- 
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mitted to the fangs O F  rattlesnakes, and other large viperine ser- 
pents are very mucll more quickly digested, no1 only by snakes, 
but by toads and olher carnivorous reptiles and even mammalia, 
than pieces of meat or animals of correspor~ding species which 
have not been so treated 

There can be very little doubc that %hi5mcirb~fie fluid, this 
venom, is a p ror l~~c t  of a recent eoolut~on. The \ enom gland, 
although large, is dlscinctly onc of file salivar- glands iu strnc- 
kure, one of the racemose group. \pry l i t tb  alterell in appear- 
ance from t l ~ a t  whlch secrete. the ordinary snlits,  the venom 
being in fact a n  abundant, saliva, and conrairlir~g some toxic ele- 
ment the nature ot which h3i not v ~ t>pen distinctly ascertained, 
in addition to tho ordlnar y w!i~ary pjoduets. T h e ~ eis probably 
no other instatlce t r l  uature of flie enormous disproportion of 
change of functiot~ when coaiparr~l with change of structure 
as obtains rn the veuolnoui Aurd of the gland of a poison-
bearing sr~abr.. ruliess inderd it be the function of the brain of 
lnan when compared v* l th that of animals almost equal to him 
i n  complexity of cerel>ral ~ t ruc tu ie .  

There remain>, hon Pvei, a third group of se~pents, gifted with 
the povr t\r of killing their prey before deglutition. These, which 
numher pas-ibly 400 or 500 species (the number not being accur- 
ately a5c~rtainrd owing to absence of observation of living spec- 
inlens), mar he t e ~  med the Constrictive Group ; arid although 
no such physical distinction can be drawn between these and 
&lie ordinary or Colubrine snakes on structural grounds, as is a t  
once apparent between the latter and the venomous group. yet 
the process of feeding is so entirely different, as to suggest the 
feasibility of establishing such a difference, by careful tlissection. 
With these snakes the prey is slain a t  the moment of the seizure, 
by constriction, by being wrapped within the folds of the body 
and crushed to death ; and this process is so remarkable 111 its 
vigor and in its rapidity, that it  is impossible to imagine the 
creature5 destitute of ~aecial ly  developed, if not specially sup- 
plied, muscles for this purpose. 

This group includes not only the g ~ e a t  Anaconda of tropical 
America, the very much smaller Boas of that reglon, as well as  
tile Tree Boas, and the Pythonoid snakes of Africa and the East 
Indies, but very many snlaller species as well. The black snake 
of North America is indeed distinctively named Coluber Con- 
strictor ; but there are very Inany other species manifesting 
this peculiarity which have as yet obtained no such distintive re- 
cognition, such as the Blue Racer of the States, the Saw-marked 
snake of South America, and the  largest of the European ser- 
pents, the beautiful four-rayed Elaphis of Italy and Greece, which 
occasionally attains a length of six-feet, and is capable of swal-
lowing a large rat.  

I t  is just posqible that this power of constriction may have 
been acquired recently, like the venom of the poison-bearing 
snalres. Unfortunate1 y, paleontology affords no evidence upon 
&his point. We kno\v4iiery little of the evolutionof the Ophidia. 
Fossils are very scarce; and although some of thein, such as the 
noted specimen from the London Clay, suggest serpents of 
large size. and therefore presumably constrictors, we know noth- 
ing beyond what is suggested by mere inference as to whether 
they were gifted with venom, or had this property of constrict- 
ing their prey before swallowing. 

If we examine the lateral and intercostal muscles of one of the 
large Pytllonoid snakes, we shall find that although these are 
very highly developed, and have indeed in certain instancessmall 
tendenons slips attaching them to the ribs, which are not found 
in smaller species, they are preciselj analogous to the ordinary 
intercostal nluscles which obtain through the whole of this 
family. 

In  certain species. such as the illilk snakes of the Northern 
states, and the Mandarin snake of China, we may occasionally 
see, when they are dealing with prey rather too strong for them, 
a sort of attempt made a t  constriction, a rapid coiling and un-
coiling of the body, as though to confuse the animal struggling 
within tho grasp of the jaws and teeth. And it  is perhaps not 
wholly unjustifiable to imagine that this power of constriction 
may originally have been acquired in this way ; that serpents 
which had previously fed, as our ordinary Colubrinesnakes do, 

upon:frogs, lizards, and soft-bodied animals which they could Bill 
by pressure of the jaws alone,found themselres,for some reason or 
other, reduced to catching the smaller mammalia, mice, moles, 
etc., and that in their endeavors to get these within the cavity 
of the mouth, they found it necessary to bring the body into play 
to effect the purpose which had hitherto been accomplished by 
the jaws alone. One may, however, express the hope tliatwhen 
larger materials are a t  hand for examination, in  the shape of 
the grander Pythonoid snakes, and most especially of the great 
Water Boa, the Anaconda of Central America, that some more 
definite information on this point will be gleaned. 

NOTES AND NEWS. 

AT a recent meeting of the Canadian Institute, Mr. Andrew 
Elvins asked permission to add a sentence or two to his paper on 
the satellites: of Jupiter, read a t  a former meeting. He said: 
"The period of each satellite as  wepass outward from the planet 
is about double that of the one next inside itself, except in the 
case of Satellite I. Half its period would be about 21 hours, but 
there is no satellite having that period. Half of this 21-hour 
period is just where Professor Barnard's new satellite exists. I ts  
period is between 11 and 12 hours. I therefore think that  a n  
undiscovered sixth satellite exists a t  166,000 miles from Jupiter's 
centre, with a period of 2 1  hours.'' 

-The faculty of the Museum of Comparative Zoology, Cam- 
bridge, Mass., will receive applications frorn candidates desiring 
to occupy the table a t  the Naples Zoological Station, which has 
been placed a t  its disposal from Oct. 1,1893. The applicant must 
be (or have been recently) a student or instructor at  some Ameri- 
can university, preferably a person who has taken the degree of 
Ph.D. or 8.L). ; he must have published some creditable original 
investigation, and should be recommended as anableinvestigator 
by the professor under whom he has studied. Applicants will 
please forward to Professor Alexander Agassiz, Director of the 
Museum, before May 10, their recommendations and a statement 
of their quaiifications and of the subject to which they hope to 
devote tbemselves. In  order that the faculty may make the 
most satisfactory disposition of the tableduring the  whole year, 
the applicants arerequested tostate the length of time they desire 
to remain a t  Naples, and also the earliest and latest dates within 
which they can avail themselves of the appointment. The fac- 
ulty will, a t  its meeting in May, nominate to the Corporation of 
Hnrvard College for approval the incumbent or incumbents for 
the year 1893-94. 

-The papers entered to be read a t  the April meeting of the 
National Academy of Sciences, are as follows: On the System- 
atic Relations of the Ophidia, E. D. Cope ; Biographical Memoir 
of General M o n t g o ~ n e r ~  C. Meigs, H .  L. Abbott ; On the Nature 
of Certain Solutions, and on a New Means of Investigating Them, 
&I.C. Lea; The Relations of Allied Branches of Biological Rr- 
search to the Study of the Developnlent of the Individual, and 
the Evolution of Groups, The Eadosiphonoidea (Endoceras, etc.) 
Considered as a New Order of the Cephalopods, A New Type of 
Fossil Cophalopods, Results of Recent Researches upon Fossil 
Cephalopods of the Carbonifelous, A. Hyatt ; Biographical Me- 
moir of Julius Erasrnas Hilgard, E. W. Hilgard; Monograph of 
the Bombycine Moths of America, North of Mexico: Part1.-No- 
todontida. A. S. Packard; Intermediary Orbits, G. w. Hill; The 
Relations between the Statistics of Immigration and the Census 
Returns of the Foreign-born Population of the United States, 
Statistical Data for the Study of the Assimilation of Races and 
Nationalities in  the United States, Richmond Mayo-Smith ; Tele-
graphic Gravity Determinations, Comparison of Latitude 
Determinations at Wailriki, T. C. Mendenhall; A One-
volt Standard Cell, H. S. Carhart (introduced by T. C. 
Menclenhall); Fundamental Standards of Length and Mass, T. 
C . Mendenhall; Peptonization in Gastric Digestion, R. HI. Crit-
tenden ; Helen Kellar, Alexander Graham Bell; On a Potential- 
ity of Internal Work in the Wind,On a Bolograph of the Infra-red 
Solar Spectrum, S. P. Langley; The Classification of the Gastro- 
podous Mollusks, Theo. Gill. Preeentation of the Draper Medal 
to Professor H. C. Vogel. 


