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dromeda. The relative positions are slio~vn in the 
adjoining cut. 

The ' lines ' at 18.6 and 10 appear, uslng the 
broad slit, as blight knots. That at  17.5 as a long 
line. The arrangement of the lines snggests certain 
blight li~res in the spectrum of y Carseopeiae and P 
Lyrae, and the settings agree with those made upon 
the spectrum of the said stars. 

0. T. S. 
Yale collcge obserrratoiy, 

Sept 14. 

The Mexican axolotl and its susceptibility to 
transformations. 

Marie von Chanvin's experiinents with the axolotl, 
as recounted in Science  No. 130, under the above 
title, interested me very much indeed, inasmuch as 
they came npon me at  a time when I was experi- 
mentirrg with upwards of two hundred of these ani- 
mals by very sinlilar methods. 

N y  present field of research is in north-western 
New Mexico, antl several forms of axolotls are to be 
f o n ~ ~ d  Last Jurre (1885)I visited, near in the region. 
my present residencc, on more occasions than one, a 
sniall pond that contained la~,ge nun~bers of tl~enl. 7. The ineta~norphosis is hastened by regl~larly 
This pond is nearly square, and its sides so~netlling supplying the a~iinials wit.h plenty of proper food. 
over a hxuldred feet, in length. I t  is divided in two And what is still more interesting, whe l~  they are 
newly equal parts by an  east and west eriibanliment. thus treated, it marlreclly affects the appearance of 
This e~nbarllinieirt has a liarrocv trench cut through the transformed Amblystoma. 
it, so tliat when the rain fills t.he ponds they co rn r r~~~-  S. If, during tlie process of forcing the transfor- 

in ilevelopment, the reptile arrives a t  thehigher form 
without any further interference. 

3. Asolotls live in the water ~vit l i  apparent com- 
fort a colisiderable antl varying length of time after 
their gills hare been absorbed. 

4. After the n~etainorlihosis is completed, their 
power to return to the ~vater again to live, seeins to 
depend upon the moult, :tnd whether they have lived 
in ruoist or dry places since the metamorpliosis. 

6. By varying the conditions under ~vhich  these 
aninlals live, we can at  our pleasure retard or accel- 
erate their development to the higher stages. 

6. Young axolotls are rnore easily traiisformed 
than the older specimens, but this rule also depends 
largely upon the conditions under which these ani- 
mals live. 

There is another very important factor that  enters 
into this metamorphosis, that, so far as the account 
in Sc iewe  goes, is not touched upon; and that is, tlie 
question of their diet during the experiments. Axo-
lotls are very voracious creatures, aild elnine~rtly 
carnivorous. They are very font1 of raw meat;  
and, upon the slightest provocation, they will feed 
upon each otller. So I have found, durillg the  
course of my experiments, that, -

nicate with each other; bnt tliis is not the case when 
the water is low. 

By tlie 1st of Septeinb~r each gear these ponds 
are usually dried up ;  wliile during the spring and 
summer luonths, the south orre has a mid-depth rang- 
ing between three and six feet, and the north one 
being considerably shallower. These depths vary 
with the am(innt of rainfall, and other meteorologi- 
cal conditions. 

As I say, there were great nnmbers of axolotls in 
these ponds; and as far as I could see, and by t l ~ e  
very Bind assistance of Professor Cope, these were 
of two kinds: one very large one (20 ems i)scemed 
to be the larval form of Ablystoma mavortio~n; 
anotlier ~nncl l  smaller one (9crns i)proves to be A. 
tigrinum. I n  addition to t.hese, there are some me- 
dium-sized ones tliat are very puzzling, and not yet 
satisf:tctorily diagnosed. TITith but few exceptions, 
the north division of the pond contained the small 
ones; while in the other side lived all the large ones, 
together with the great nrajority of the light-colored 
ant1 urideterminecl fornrs. 

The liriiits of tliis paper will not permit me to pre- 
sent all the conditions of er~vironnient under which 
tlirse axolotls live, nluch less an account of the 
maiiy observations 1made upon their habits as they 
are to be seen in a state of nature. At different 
times I captured as many of these creatures as I de-
sired, to carry on my experiments at  home, the results 
of which I had tlie unusual opportunity of compar- 
ing with those char~gcs undergone by these reptiles 
while existing in their natural element. 

I t  is my sole aiin in tliis paper to briefly present the 
resnlts of some of these experiments, so far as they 
have gone, and compare them with those arrived at  
by Miss von Chauvin, as set fortlr in Science. 

My observations confirm those of this talented 
authoress, in that, -

1, Axolotls are more readily converted into Arn- 
blystomas if kept in water containing but little air, 
arid cice versa. 

2. If transformation is forced up to a certain point 

mation of axolotls, the animals are regular l~  s~11,plied 
with the requisite amount of fresh nreat, 'the trails- 
formed A~nblystomas are very much 1:lrger ant1 
stronger than those whicli are trarisforrned without 
having received any food. I n  the case of A, tigri-
num, those that received food, tlie transformed ani- 
mal would hardly have been recognized as the same 
species: they were not only larger, but of a very 
deep, muddy, blciclc color, ~vithout spots; ~vliile the 
others were n~ottled with bright yellow, and a. pale 
brown. 

9. The depth of the water has a wonderful infln- 
ence upon the metamorpliosis; and tlic fact is well 
lrno~vn, that, the deeper the n.;iter ill wliich the 
axolotls live, the slower their tmnsformation. 

Temperature is anotl~er irnportant factor in the  
change, and its moderate increase seems to hasten 
the transformation. 

Now, the most interesting part of all is lo  r a t c l i  
tlie operation of these Inns, tha t  I have given, in 
nature, and t>l~e manner in which tho nietanlor-
phosis of axolotls is there effected. 

I t  would, indeed, be hard to find anywhere a. more 
perfect and beautiful example illustrati~rg the es-
trelnely sensitive balance that may exist between tlie 
surrounding conditions on the one hand, and their 
effect upon an  animal organism on the other. This 
year, for instance. the very pond that I have alluded 
to above vradually dried u p ;  the north half of it, 
entirely. ' phis  toolr a number of weeks; but clnring 
tliat time ull the modifications of mllicll the nietanior- 
plioses of axolotls are subject to, or capable of, lvere, 
so far as their necessity goes, rnost lucidly clemo~l- 
stratcd. A sliallow corner in this poncl would, aftrr  
a torrid day or two, dry up ;  wliereapon all the axo- 
10th tliat happened to be caught within its limits, 
mould be found, perlraps several hundrecl of them; 
under the de'bris, rapidly assuming the Amblystonia 
form. N~inlbers cif the sarne generation, howcver, 
in tlie deeper parts, vonld be unaflected by the change 
of environment so snddeiily precipitated ~ipon their 
brethren. If tlie drying-up contirinecl, these trans- 
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formed ;~ilim:itlsquit t l ~ e  site, and, during the nes t  
few days, could be found under logs, arid i n  other 
suitable places at  some corisiderable distance from 
it. On the coiitrary, should a rain in the mean time 
fill the 1)c~rid again, and flood over these shallow parts, 
the transformations were clleclied; and those with 
gills arid branchiae in all stages of change, once Inore 
took to the J~ater .  TVhen huddled togetaher in the 
sl~allow places: tho large arid strong ones devoured 
the smaller and feebler forms; and the different ap- 
pearalice of the two was very strilci~ig upon the  most 
superficial examiilation. 

One day in July the whole ~ l o r t h  half of this pond 
suddenly ran dry; ant1 I must confess the sight its 
bottom presented (luring the following day was one 
of the most extraordinary, and a t  the samc time 
mosl, interestilig, that I ever beheltl, aricl, after \\-hat 
has been said, earl be better imagined than dcscribed. 
It absolutely smarnied m-ith these creatures, ~vhose 
organizations were accornmotlatilip tliernselres to the 
lienr conc1i;ion of affairs aq 1,apidlp as tlte laws gov- 
erniiig t l ~ c  changes permitted. The s t , ~ d y  nronld 
I I ~ T - eSurnislletl food for a small ~ o l u m e .  

Axolol,ls arc also affected by tho character of the 
ponds or swaulps they live in, the same species s 1 l o ~ -
ing all lnantier of sl~ades in their coloration. Those 
in shallow pont~s with little or no regetatioil, a,nd 
llard clap bottoms, grow to be very light colored, arid 
long retain their larval forms. 

Ko cloubt mmly such p o ~ ~ d sas I have described 
exist all over this sonth-western country; atid a 1110-
nient's reflection will make it clear to 11s how the 
ir~etaniorphosis of this crealru,e tcricls to save tlion- 
sands of their lives, ~vlleri the region is ~ i > i t e d  by a 
protmcted drought, and their places of n.al,er resorl 
fail tliem. The preservatioli of tlie form is 'thereby, 
to  a great cstent, l~rotecteti. 

I)JLR. TTT. Sirurr~: r ,n~.  
For t  TTingalc, N.l lcx. .  

Ails. 12. 

THE SONG-NOTES OF THE PEI1IOD-
ICAL CICADA.  

THERIGare few Inore interesting snl)jects of 
stud3 than the notes of insects and the differ- 
ent mecllanisms by which they are produced. 
They interest every observant entomologist ; 
ancl i t  is difficult to record them in musical 
symbols that can be reprodl~ced on niusical in- 
struments, some of the n~ore  successful and 
interesting attempts in this direction l~aving 
been macle by 3Zr. M. 11. Scudder. I have 
studied closely the notes of a nuniber of species, 
and have published some of the observations.' 

In  the notes of the truc stridulators inore 
particularly, as the colnmon tree-crickets and 
liatydids, I have heen impressed with the vari- 
ation both in tllc pitch and in the cllaracter 
of t l ~ e  note, depel~rlent or, the age of the 
specinlen, and the conclition of the atinosphere, 
wliether as to lnoisture, density. or teml)eraturc. 
Yet, with similarity in these conclitiuns, the 
note of the same species will be constant and 
easily reeognizahle. 

A few remarks upon Cicada septeiiclecirn will 
doubtless proye of interest non that tlie species 
has been occupying so much attentioi1. I clo 
not find that the notes have been an) ~vhere 
verj- carefully described in detail, nor would 
I pretend to p ~ ~ t  Writ-them to niusical scale. 
ing scventecn years ago, I clescril~ed the notes 
in a general nray, as f o l l o ~ ~ ~ s  :-

The geneyal noise, on apl~roaching the in- 
fested woods, is a compromise between that of 
a distant threshing-mael~i~ie and a distant frog- 
pond. That which they make when disturbed 
nliiriics a nest of young snakes or you~ig 
birds under siniilar circumstances, -a sort of 
scream. They can also prodrice a chirp some- 
what like that of' a cricket, and a ~ e r yloud, 
shrill screech, prolonged for fifteen or tnenty 
seconds, ancl gradually increasing in force, and 
then decreasing." 

Tliere are tllrce prevalent notes, ~ l l i c l l ,  in 
their blending, go to make tile general noise as 
~lescribctl above. These are, -

First, Tliat ordinarily kiiomi~ as the phur-
r-T-r-aoA note. This is the ncte most often 
Iieard during the early maturity of the male, 
and especially from isolated mdes  or from 
limitetl numbers. I t  is varinble in pitcli ancl 
volnme, according to the conditions just mrn-
tioizcd as generally affecting insect melodists. 
I t s  duration averages from two to three sec-
onds;  and the u o l ~ termination is n rather 
mournf~~llowering of the general l>itch, and is 
also solnewhat variable in pitch, distinct,ness, 
anrl cluration. I n  a w r y  clear atinosy)llere, 
and at  ccrtain distances, an individual note 
has often recalled that made at  a tlistance by 
the n-histling of a rapid train passing under 
a short tunnel. But mllen heard in suflicient 
l~roxiinity, the rollii~g nature of the note will 
undoubtedly reinincl most persons more of the 
croaliing of certain Dogs than of ail1 thing else. 
I have heard it so soft ancl l o ~ ,  and so void of 
the aoh termination, tliat it was thc counterpart 
of that made by Oecanthus latipennis Riley late 
in aatuma, and n-IICIJ shortened from age and 
debility of the striclulator. 

Second, The loudest note, and the one 
wllicll is nnclonbtedly nlost identified --it11 the 
species in the popular mind, is n-hat may be 
calleil tllc ' screech.' This is the note described 
by Filch :is " representecl by the letters tsh-e-e- 
E-E-E-E-E-e-ou, uttered continuouslj-, ancl 
1)rolongcd to a. quarter or half a ~ninote in 
length, the nlidclle of the note being deafen- 
ingly shrill, loud and piercing to the ear, and 
its termination gradnally lowered !ill the sound 
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