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LETTERS TO THE EDITOR. 

Recent volcallic activity in the United States: 
eruptions of Mount Baker. 

I n  a late comrnnnicatio~~ to Science from Capt. 
Uutton of the C S. geological survey, lie ir~entior~s 
tlie date 1850 as that  of the latest volcailic eruption 
witl~irlthe lirriits of tlie Urlit,ed States. This niust 
necessarily exclude i~laslia.  H e  also refers to vague 
reports of rolcar~ic activity a t  later dates. 

I n  adding a mite to the subject of his paper, I 
~voulrl ask your perini.sior1 to recall three instaiices 
of volcanic activity on this coast, leaving open the 
question, lTTliat is the exact line between the sn~onl- 
dering of the ' living ' volcanoes, arid those ~vliich are 
' active,' or in ' eruption ' ? etc. 

lo. I n  1864 I was one day observing at  the trigo- 
nolnetrical station on Obstruction Island iri the Koya- 
rio Strait, T\Tasliington Sound : I llxd fiiiished tlie 
rneasnres for horizoiltal direction of the sunirnit of 
Mount Ualier, arid was cor~iriiericiiig a series of meas- 
ures of the vertical ar~gles for elevatiori, mlierl I found 
the whole summit of the mountain suddenly obscured 
by vast rolling masses of dense smoke, wl~ich in a few 
rn~nutesreacl~rdan estimated heiglit of two tliousar~d 
feet above the mountain, anrl soon rnveloped the 
lliglier yarts. Baker Tvas distant thirty-nine geo- 
grapliical miles froin my station, and bore about north 
seventy-five degrees east, true. The weather was fine, 
and Tve hoped to see a brilliant display at  night; but 
~ u ~ f o r t ~ u ~ a t e l ythe sliy clouded, and we could not see 
tlie light at  night, nor the rnourltain next day: when 
the 1ve:tther cleared, the eruption had ceased ; and, 
instead of the wl~ite mountain mass, we discovereil 
that the snow cove~,ing it was apparently lnelted a,vay 
for two or three tho~isand feet below the two heads. 
Of course the snorv may not have been melted, but 
only covered wit11 ashes and scoriae; arid are had not 
t,he ineans of decidir~g the qliestioii at  tliat distance. 

\Ve had been in those waters cluring parts of 1882 
and 1853, and then the snow-clad inou11ta:n mas quiet. 

TITe cliicovered that tlie ci,ater mas not on the sum- 
mit, or on tlie secontlary peak to the sonth-eastward, 
but on the flanlr of the higher pealr, and oper~ing 
towards the ~ol l t l l01. soutli-west. I n  sutbseqaent 
years we occa~iorrally saw s~nall  volnlnes of smoke 
issuii~g from this c.t.n!er. The facts of this eruption 
were reportrtl h~ mc at h e  time. 

2O. 111 18.58 Mr. Jolin 8.Hittell of San Francisco 
was in Victoria, ant1 tie informs me that the night 
clouds over Molunt Galter were brilliantly illuminated 
by the light from an eruption of Mount Baker. Upon 
his making inquiries arnong the citizens of Victoria, 
they expressed tl~emselres as being well aware of the 
eruption tlien going 011. 

3O. I left these wtters nt the close of the season of 
1837; but my colleague, Capt. James S. Larrson, who 
$:lcceetled me in that section, says there was no erny- 
tion for the years he observed ill the Gulf of Georgia. 
I n  1817 and in 1860 I passed t l i~~ough the w a t e ~ s  of 
TVasl~ington Sonnd arrd the Gulf of Georgia, and 
returned, all in sight of Mount 13;tlter; but there was 
nothi~lg nnusual in the appc.lt,:tnct? of tlie mountain. 
I n  1870, when I was passing t,lirougll Admiralty Iulet 
and the Strait of Puca, towartls Victoria. Mount Baker 
was very clrarly in sizht at about sixty miles distance, 
when I bellelti great .i.olumes of smolce projected from 
tlie crater to an  estimated height of eight hni~dred 
feet above the higher peak. During my stay a t  Vic- 
toria iri September, ~ v i t h  Mount Balcer distant sev- 
enty-three a i ~ d  three-quarter geographical rniles, and 
hearing north sevei~ty degrees east, trne, from Roclry 
Hill, I made observatioi~s for the heiglit of the two 

peak$, tlie position aild size of the crater, and tlie 
h e ~ g h t  of the snorr--line. I ~i iade  a l ~ o  an  accurate 
drawing of the outl i i~e of the monntain and its sur- 
ronndiugs, tlie more particularly becanw rumors 
had found their way illto the iiemspaprrs, asserting 
that  tlie slunnlit of I\Iount Balier had fallen in. On 
t l ~ ecoiltrary, I mas perfectly satisfied, from my years 
of familiarity with its features, that iio sucli catas- 
trophe had taken place between 1852 :~nd 1870; nor 
was I able to detect any ctiaiiges in 1877, \~llerl  I was 
daily in sight of 1Iou1it Ealrer for some time. 

I should call attention to the fact. that, a good 
marly years since, Rlr. E. T. Coleman of Victoria (if 
I remember his name properly), after two nusuccess- 
fnl attempts in two different seasons, mas tlie first 
alpine climber who made tlie asceiit of JIonnt Baker. 
H e  pnblished his account thereof, with illustrations 
of t l ~ e  glaciers, n4v6, etc., in IIa~~?e?'smogcizine; but 
I cannot recall the date. I add the follo~vir~g dats, 
which were i~lcidentally obtained in different years 
by Capt. Lawson ant1 myself wheii engaged ill regular 
coast-survey duty: -

The geograpliical position of the higher and main 
pexli of Mount Baker is, latitude, 48O 4ti131// north;  
longitude, 121° 60' 4" vest. The height is 10,'i55 
feet above the sea level; the height of the second 
peak, which lies probably t ~ v o  miles towards the 
south-east, is 10,lG:J feet; the upper part of the crater 
is 506 feet belo~v the summit of the mountain; and 
the length of tlie crater about 400 feet. The crater 
appears to be four t in~es  as long as it is broad; the 
Iiarro~vest part is the upper liniit; and it lies on the 
sontliern slope of the rilairl peak, a r ~ d  parallel with 
the slope, which I judged to be thirty degrees ~ v i t l ~  the 
horizoil. The lowest limit of the snorv-li~ie in Sep- 
tember, 1870, at  the close of tlie slimmer dry season, 
mas 5,301 feet above tlie sea. 

These observatioiis rrrere made with a small instrn- 
nierit a t  a lol~g.distance; but n ~ y  height of the princi- 
pal peak differed only seventy-two feet from the mean 
of previous observations, and I believe they are trust- 
worthy. GEORGI:, I).~TII~SOB. 

Dnvidson observatory, San Francisco, Cai., Rept. 1. 

Linguistic studies at the Siletz agency. 
I n  the abstract of n ~ y  first paper read ill Sectioli H., 

ii.A.A.S., as published on p. "0 of iiciellce for Sept. 
11, a slight mistalte was made. For ' t l~reesets of 
cardinal i~umbers, ha111ar1, inhuman, and i:~ailir~iate,' 
read ' two sets of cartlirial nrunbers, the liuman, and 
the non-h~unan series.' J. OTVEXI)OBSE~.  

TVashington, D.C., Rcpt. 19. 

Spectrum of the great nebula in Alzdromeda. 

By employing the eye fresh from sonie liours' sleep, 
by looking for some time in the spectruscopo, and by 

giving the spectrum a slight apparent to-and-fro mo-
tion, I have been enableti, independei~tly, upon Sept. 
.5, 7,B, 12, 21, to discern three bright lines superposed 
upon the continuous spectrum of the nebula in An- 
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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- 


