
Baubree has produced artificially one variety (lherzo- 
lite) by dry  fusion, but  this appears to be the first 
clear case of a peridotite volcano with peridotite ash. 

Perhaps a n  analogous caseis in Elliot county, l ien-  
tucky, where Mr. J. S.Diller has recently described 
a n  eruptive peridotite which contains the same acces- 
sory minerals as the  peridotite of Iiimberley, and 
also penetrates and encloses fragments of carllonifer- 
ous shale, thus buggesting interestirlg possibilities. 

H. CARVILLLEIVIS. 

T h e  eccentricity theory of the  glacial period. 

I desire to  add a supplementary note to my letter 
of Aug. 16, published in the  issue of Science for 
Aug. 27. 

I n  that  letter I called attention t,o the contrast be- 
tween the northern and the southern hemisphere In 
respect of glaciation, as tending to sliow, that ,  other 
things being equal, a climate of means (mild winters 
and  cool summers) is more favorable t,o the accumu- 
lation of snow and ice than a climate of extremes 
(cold winters and hot summers). The bearing of 
this proposition upon the eccentricity theory is pointed 
out in my letter. 

I now wish to  call attention to amother well-lrnown 
geographical fact. which seems to  confirnl the conclu- 
sion tha t  glaciation is favored by a climale of means 
rather  tlian by a climate of extremes. I refer to the 
altitude of the snow-llne in torrid, ternperate, and 
frigid zones respectively. A t  the equator the  snow- 
line falls below the annual isothermal plane of 32' 
I?.; while, a s  we recerle from the equator, the  snow- 
line rises above the  plaile of 32O. So f a r  does the 
snow-line rise above the  isothermal plane of 32", as 
we go polewards, that ,  while the lat ter  plane reaches 
the sea-level not f a r  from GO" latitude, i t  has been 
doubted whether in the northern hemisphere the  
snow-line anywhere reaches the  level of the sen. 
According to  J. 1). Forbes, " the mean temperature 
a t  the snow-line near the equator is 34.7'; in  the 
temperate zoneit is 25.3" ; in the arctic regions, about 

will be the case when the  temperature is but  little 
below 32O. a s  truly a s  when i t  falls fa r  below zero. 

Cooling a nlass of air  from 32'' to a lower tempera- 
ture can produce but  little additional precipitation, 
since t,he inaximum vapor tension a t  32* is very little, 
and the change of maximum vapor tension corre-
spouding to  changes of temperature in the  lower part  
of the  thermometric scale is very slight. The influx 
of warm and moist a i r  bearing su!~plies of vapor is  
not iavored by rx t r rme winter cold, since such e x -
trenle cold tends to i~lcrease barometric pressure over 
the area affected. 011the other hand, every degree 
t h a t  the summer temperature rises above 32O shows 
a n  effective incrrmeiit of the  melting-power of the  
summer sun. The inference would seem to be justi- 
fied, tha t ,  in any place where the annual mean tem- 
perature is below or  not much above 32", the more 
nearly the extreme summer and wir;tcr temperatures 
approach the annual mean, the  greater will be the  
tendency (other things being equal) to  the  accumu- 
lation of perpetual snow. This a p ~ i o r i  inference 
seems to be in exact accord witjh the geogr.aphica1 
facts referred to in this and  in my former letter. 

VJILLIAIXNORTHRICE. 
Weviepan university, Oct. 8. 

T h e  theory of utility. 
I n  coniiection with the suggestive article in Scieltce 

of Oct. 1,on ' Launhardt's biIathematica1 economics,' 
I would like to  offer a new theory of utility, or ,  rather ,  
to  discuss i t  from a nerv standpoint, and indicate 
what  I consider to  be the error in Jevons's main 
premise. 

Utility, or usefulness, is the  satisfying of desires. 
Desires are always in the present, though many, per- 
haps the most of them, have a prospective nature. 
Usefullless is not the capacity or  capability of being 
useful : i t  is the  state or quality of being useful. It 
involves, not a possible, but  a n  actual satisfying of 
desires : e.g., on a certain day a loaf of hread would 
have possessed utility for Robinson Crusoe in satisfy- 
irlg his hunger ; a second loaf would have possessed 
utility, not in satisfying the  hunger of the morrow, 21"" (Johnston, Pl~ysicul  at lc~s of na tu~c~lp7~cnomen~a ,  

Edinburgh and London, 1856, p. 33). While all 
such numerical statements of the temperature of 
the snow-line in different latitudes can he con-
sidered only rough approximations, there can he 110 

doubt of the general law t h a t  (apart from local ab-  
normalities) the temperature of the snow-line falls as  
we go from the equator towards the poles. Kow, i t  
is also true tha t  the annual range of teuiperature in- 
creases from the  equator to the poles. A t  the snow- 
line near the equator, the  extreme summer tempera- 
ture is but little above the freezing-point ; while a t  
the  snow line in the arctic regions. thong11 the mean 
trnlperature for the year falls several degrees below 
freezing point, the extreme surriiller temperaturo 
rises fa r  above it.  The comparison of the zones of 
climate leads, accordingly, to the same conclusion as 
the comparison of the  northern and southern hemi- 
spheres. The existence of perpetual snorv is sllown 
by both conlparisons to  depend less upon cold winters 
than upon cool summers. 

A very simple u ~rrriori consideratiou suggests the 
prohability of the  same conclusion which we have 
drawn from geographical fa&. I t  seems probable, 
a priori ,  t h a t  extreme winter cold cannot greatly 
increase the  amount of snow-fall. So long a s  the 
temperature of any place keeps below 32^, the pre- 
cipitation will be all in  the form-of snpw ; and this 

but  in satisfying- his desire to have the possihle wants 
of the future provided for. 

If utility be defined as a capacity to serve man or  
to  satisfy his desires, and by this is meant something 
quite different from the actual satisfying, i t  serves 
no  purpose eof distinction. for with this definition, 
when affirming utility to bean  at tr ibute of any  thing, 
we must always add, 'under  certain circumstances ;' 
and  there is probably not a thing in  existence bat  
what, under certain circumstances, possesses this 
capacity. 

The confusion prevailing as to  the  nature of utility 
has arisen from the fact, that ,  in discussions upon the  
subject, the ~~rovide i i t  t rai t  in man's character has 
been entirely ueglected ; for  from this t rai t  spring 
desires which are, indeed, of a prospective nature,  
but  whose satisfaction involves utility a s  indubitably 
as does the satisfaction of his physical needs. 

Utility being of the present moment, time is not 
one of its diu~ensions, as the theory of ' final degree 
of utility ' necessarily presupposes. When Jevons 
(' Theory of political economy,' p .  51) declares tha t  
"utility may be t,reated a s  a quanti ty of tzvo clime$%- 
sions, -- one dimension consist~ng in the quantity, and 
another in the  intensity of khe effect produced upon 
the  consumer,"-it is clear t h a t  t h e  supposed di-
mension of quantity does not have reference to the  
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mass simply, but  to the  duration of the commodity. 
t o  the time elapsing whi!e it is being consumed. 

The theory of varying degrees of utility seems to 
have its origin in the fact .  tliat, a ssu~niog  the  provi- 
dent  t ra i t  t o  be perfectly developed, the intensity of 
our desires of a prospective nature varies with our 
estimate of probable utility, the probability decreas- 
ing as  the length of time estimated to ensue before 
the anticipated satisfaction increases ; Jevons's chap- 
t e r  on the  'Theory of utility,' with the necessary 
changes in phraseology, would furnish a n  excellent 
discuspion on tlle subject of desircs of a prospective 
nature. which rlo have two dimensions, -one the 
estimated intensity of the  anticipntrd sa.tisfaction. 
the  other its probability a s  affected by t,he length of 
time to elapse before its estimated occurrence. 

But when we  enter  upon discussion as  to the sources 
of desires, and  how desires rnsy be modified, me must 
say, with Pascal, " C'ost, un cercle infini, dont le 
centre est partout la circonference nulle part." 

A. E. ROGERS. 
Orono, Xe., Oct. 5. 

E a r t h q u a k e  sounds .  

Does a n y  one attiempb to offer an  explanation for the 
sound t h a t  preceded and accompanied the late carth-  
~ , i a k a ,or  eartliqualz~s in general, where the sounds 
a re  noticeable 7 I supposed i t  was presumable t h a t  
they were due to the commotion in the  earth's crust  
caused by the radiating waves. But how can tha t  
be, when the earth-waves move six to eight times 
faster  than  sound-waves ? I f  tha t  be so, would i t  not 
appear as  if the sound-waves ough', it1 par t  to  come 
u p  a f te r  the shock has passed ? I was asleep when 
the first and heaviest shock first reached this place 
(six miles west of Greensborough, in Guilford cour~ty), 
so I cannot tcll t o  what  extent  the sound preceded 
t h e  shock. There were two subsequent shocks which 
were preceded by  low roaring and rumbimg, so tha t  
we  predicted the coming of the  earth-waves. 1said 
t o  my mife, 'Now we will have another shake ;' and  
we  waited probably three seconds a f t e r 1  had spoken, 
when the  house began to rock. I do not expect you 
t o  writ,e me personally, a s  you will not likely have 
time, but ,  if my qu?stion sliould be worthy of note, 
perhaps some of the  geologists of your company could 
give us a line through Science. JOSEPHIIIOORE. 

New Garden, N.C., Oct. 6 .  

U n e x p l a i n e d  no ises ,  
Your comment on mysterious noises in Scielzce for 

Oct. I recalls to  m y  mernory a very remark2ble in- 
stance of the transmission of sound and motion. 

On the 14th nf February,  1562, I was working with 
m y  father  in his sugar  orchard ten miles west of 
Madison, Ind. ,  and  five miles north of the Ohio River. 
During the entire morning, which was warm,  clo~~cly. 
and calm, we heard most distinctly the discharges of 
heavy artillery. The reports would often follow in 
quick succession. I ,  as most lads would have been 
in similar circumstances. became thoroaghly alarmed. 
I felt qnite sure tha t  the whole confederate avmy was 
close upon us, since the sonrce of the cannonading 
seemed t o  be no fa r ther  south than  the r iver .  

I finally prevailed upon my father  to go home, 
where we  found the inmates of the house greatly 
alarmed a t  the  noises and the rattling of the windows. 
The shocks, as  I remember them, were much like the 
slight earthquake disturbances experienced lately in 

different par t s  of the country. For  several illiles 
along the r iver  these noises 77-ere heard and  thc shocks 
felt.  Nevertheless the day  passed, and  no i n r a d i ~ i g  
foe sppcared.  The morrow brought the news of the  
bombardment of For t  Donelson. 

Whell i t  is rernemberec! t h a t  For t  Donelson is more 
than  two hundred miles f rom the locality just de-
scribed, it; is certain tha t  these concussions could 
not have been carried through the  air. 

I have been told tha t  the liinestone f orinatiou com- 
ing to the surface along the r ight  baxk of tho r iver  
i n  Jefferson county, Ind. ,  is the same as tliat on 
which For t  Donclsor? rests. The cauaonading vrliicli 
was heard so rlistinct,ly tha t  day by hundreds of 
people in In;?iana occurred a~ F o r t  Donelson? and the  
sound-waves mere couveyed entirely across Ken-
tucky,  and probably a t  a considerable depth below 
tha surface, by a continuons ledge of limestone. I 
have thiiui~ht the phenonienaabov,o (iascril~ed worthy 
of record in your colurnns. H. VV. WILEY. 

Fort Scott ,  ]Inn., Oct. 5. 

H o w  a s t r o n o m e r s  may work. 
I n  your eclitorial of Sept. 24, referring to Professor 

Pickering's plan for  inaking the E a r v a r d  college ob- 
servatory usc,ful to all other observatories, and  to 
astroilo~ners all over the tx.ol.ld, you also notice a plan 
of my own, which I formulate as  follows :-
"TVe mean to pu t  the  large ti:lescope (of the Lick 

observatory) a t  the disposil;ion of the world by  invit- 
ing its most distinguished astronorners to visit us one 
a t  a time, and by giving to them the  use of the in- 
s trument  during c5rtain specific hoars of the twenty- 
four. I n  this way we  hope to make the gif t  of Idr. 
Lick one which is t ruly a gift to  science, and  not 
merely one t o  California a n d  to its university.'' 

Your colnment on this plan is tha t  you suspect t l ia t  
Professor Holden ' was hard-pressed to devise it. '  

I trust; tha t  your impression will not be shared by  
Professor Young, if he  remembers the discomforts of 
his expedition to Sherman ; or by Professor Langley, 
if he recalls the hardships of his own to Mount Whit-  
n e y ;  o r  by  Dl*. Huggins. when he recollects t h e  
hundreds of failures which have come in his delicate 
researches i n  spectroscopy and  photography from t h e  
London c l i n ~ a t e ;  or  by Mr. Burnham, when he re-
members llow many of the  double s tars  which he dis- 
,covered a t  Mount Hamilton with a six-inch telescope 
were ' difficul~' in Chicago with one of eighteen 
inches. Not to inention any  other names, I a m  sure 
t h a l  these astronomers will feel a sense of gratitude 
when the facilities of the Lick observatory and the  
opportnnities of its climaLe a r e  put a t  their  disposition, 
and will attribute the offer to a generous desire to 
forward science, and slot to a scheme to eke out a 
scanty lncorne. As a matter  of fact, I have directed 
the policy of the observatory since 1874, and  i t  is a 
pleasure t o  me to be able in 1886 to announce a plan 
which has been constautly in my thoughts fo r  more 
than  ten  gears, and which seems to me to be a long 
step in the t rue direction. I trust  it will also seem 
to be such to my fellow-astronomers. I t  would have  
been natural  to have looked for the same view frocn 
the editor of Science; but, as  long as the plan corn-
mands their  respect and my own, it will be carried 
out. You will have to loolc to its results to  see if it 
may not eventually comu~and  your own also. 

EDWARDS. HOLDEN. 
Berkeley, Cnl., Oct. 2. 


