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equal to the velocity acquired by a heavy body in fall- 
ing vertically in uuczco, under the action of gravity. 
through half the mean depth of the water. Now, it 
is l~igllly probable, that, nolrvithstanding the variable 
dcrisity of the at~nosphcre ~ ~ i t h  altitude above the 
surface of the earth, the same fo~,mala  is applicable 
to long gravity-waves propagated in i t ;  viz., that the  
velocity of the wave is equal to that  which a lieavy 
body mould acquire i11 falling vertically through half 
the height of a lio~nogeneous atmosphere. 

I t  is likewise well lcnomn, that  the illustrious 
Ncwton (Principia, book ii. prop. 49j, neglecting the 
influence of the thermal changes inciclent to the 
propagation of aerial elastic maves, deduced a no st 
remarkable bat  imperfect formula for the velocity of 
sound in air, making it equal to that which a lieavy 
body mould acquire in falling vertically through half 
the height of a ho~nogeneous atrnosphere whose 
weight or pressure measures its elasticity. 

I t  n-ill be noticed that tlie velocity of sound byNe\v- 
ton's formula is precisely the same as that given by 
the hydrodynamical for~nula  for long aerial gmvity- 
waves. I t  is true, that, in consequence of the heat 
momentarily developed or absorbed during the con- 
densatioiis and rarefactions of the air, the actual velo- 
ity of sound exceeds that compnted by the Newtoni- 
an  formula by about one-sixth ( a  correction of the 
formula snpplied by Laplace) ; yet the approxi~nation 
is sufficient to seemingly co-ordinate the velocities of 
these diverse kinds of aerial waves. 

Thus, the height of a homogeneous atmosphere, 
under standard conditions, beiug 7,990 metres, the 
velocity of sound computed by the Newtonian for~nula 
equals 279.96 metres per second at  O0 C., and 203..5 
metres per second at  the August temperature of 2i0 C. 
The actual velocity of sound a t  above-indicated tem- 
peratures equals 332.5 and 348.6 nletres per second 
respectively. 

On the other hand, the followi~ig are some of the  
estimates that have been niade of the velocity of 
the Krakatoa atmospheric waves: -

quarter times round the whole circnniference of the 
earth," the following extracts from tlle log of a 
vessel sailing in the close vicinity of ICrakatoa may 
bc of interest: -

Ext~.acts f rom log o f  barqzce PViZlinnz >I.IBesse, . f ~ o ? ~ z  
B n t u v i u  t o w n ~ c l s  Uostolz. 

A u g .  36. -This day commences mith light airs and 
calms. Light airs throughout the day. At  6.30 P.ar., 
wind hauling ahead, let go starboard anchor with 
thirty fa tho~ns  chain, clewed up and furled all sail. 
Adain light bore W. 1-4 S. and E. by S. Throughout 
the afteruoon and night, heart1 heavy reports, like the 
discharge of heavy artillery, soundirlg in the direc- 
tion of Java Island. Very dark and cloudy through- 
out the night, mith continual flashes of lightning. 
Barometer 30.16. 

A u p  97. -Commences with strong breezes, and 
thick, cloudy weather. Barometer 30.12. At  9.30 A.M., 
pilot left ship. Hove the lead every fifteen m i ~ ~ a t e s .  
A t  daylight noticed a heavy bank to the westward, 
which continued to rise; and, tlie sun becoming ob- 
scured, i t  commenced to grow dark. The barometer 
fell s~tddenly to 29.50, and suddenly rose to 30.60. 
Called all hands, furled every thing securely, and let 
go the port anchor with all the chain in the locker. 
By this time the squall struck us mitli terrific force, 
and we let go starboard anchor with eighty fathoms 
chain. With the squall came a heavy shower of sand 
and ashes, and i t  had become by this tinie darker 
than the darkest night. The barometer co~ztiiaued t o  
vise and  fu l l  a n  i n c h  a t  a time. The mind was blow- 
ing a hurricane, but the mater Bept Tery smooth. A 
heavy rumbling, with reports like thunder, ?\,as heard 
conti~iually; and the sky was lit u p  with fork light- 
ning rurinir~g in all directions, while a strong smell 
of sulphur pervaded the air, n~aBing it difficult to 
breathe. Altogether, it for~ned one of the wildest 
and most awful scenes imaginable. 

The tide was setting strong to the westward through- 
out the gale, at  the rate of ten knots per hour. - i t  
3 p.11. the slry cotnmenced to grow lighter, althougli 
the ashes continued to fall. The barometer rose to 
30.30, and dropped gradually to 30.14, when it beca~ne 
stationary. The whole ship, rigging and masts, mere 
covered with sand and ashes to the depth of several 
inches. 

i l z ~ q .28. -Conl~nenceswith light airs, and thick, 
smoky weather. Hove up starboard anchor, and 
hove short on port arlchor. Dead calm throughout 
the day and night. Saw large quantities of trees and 
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in Fnpland.  . . 301.3 to Si5.0 
a t  Derlin . . . 258.0 
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All of these estimates fall decidedly short (as theory 
indicates) of the actual velocity of sound in air; ant1 
no st of them approxin~ate somewl~at inore nearly to 

the velocity compnted by the Newtonian formnla, 
~vhich,as Tve have seen, corresponds mith the hydro- 
dynamical formula for long aerial gravity-maves. 

Considering the inherent diflicnlties of the precise 
determination of the several data reqnisite for cleduc- 
ing the true velocity of tlie atmospheric waves origi- 
nating at  ICrakatoa on this occasion, we need not 
be astonished at the considerable divergence in the 
estimates, or that the assumed exact coincidence of 
velocities of the two Binds of aerial waves fails to be 
verified in an accurate manner, either by theory or by 
observation. JOHSLECONTE. 

iicrkeicy, Cal., 31ay 15. 

A near v i e w  o f  Krakatoa in eruption. 
111connection wit11 the remarkable atnlospheric 

wave, ml~ich, starting from Krakatoa at  the time of 
tlie eruption, "travelled no less than three and a 

dead fishes floating by with the tide; the mater 1l'~ving 
a whitish appearance, and covered mith ashes. This 
dsy ends with a dead calm, and thiclr, smoliy weather. 

i l u g .  29. -This day co~~iinerlces with calms, and 
thicli, smoky weather. Made all sail throughout the 
day. Rloderate minds, and thiclr, sn~oBy weather. 
Passed large quantities of driftwood, cocoanuts, and 
dead fishes. At  S r.x.,passed Anjier,%nd could 
see no light in the lighthouse, and no signs of life 011 

shore. Purled all light sails, and stood under easy 
sail throughout the night. Day ends wit11 a node rate 
winds and cloudy weather. Barometer 30.14. 

A u g .  30. -Conlmences ~vitll moderate winds and 
cloudy weather. At  daylight made all sail with a 
fresh b r e e ~ e  from the westward. Found the nnter 
for lniles filled with large trees and driftwood, i t  
being almost impossible to steer clear of them. Also 
passed large numbers of dead bodies and fish. Kept 
a sharp loolront oil the forecastle throughout the day. 

* Nuture, vol. xxx. p .  1%. 
A11 cxcept tile fou~~dat io i i  lighthouse destroyed

by the tidal wwe.  
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At 10 A.M., sighted J s~va  Head ligl~thouse; but the 
wind hauling ahead, we kept away, and went round 
Prince Island. Latter part, fresh breezes, and thick, 
smoky meather. Frid:ty and Saturday, passed large 
quantities of ashes in the water. Saturday, crew em- 
ployed in cleaniug ashes off masts and rigging. Water 
had a green color. 

The point of special importauce in the above ac- 
count is the record of the sudden barometric fluctua- 
tious, due to the great air-mave ~v i th  which readers 
of Gcience are already familiar. 

Accompanying the  above extracts from the lor is a 
sample of the 'sand and ashes ' whicll fell so tl?ihrly 
upon the rigging. I t  is of a light gray color, and 
harsh to the touch. I t  is essentially a pulverized 
parnice, by far the greater part of i t  consisting of 
fragments of ~~o lcan icglass. These fragments are 
sometimes twisted, bilt generally in flat, angular 
transparent scales, which are filled with minutc bub- 
bles, and, of course, arc isotropic. Angular fragments 
and crystals of transparent plagioclase, occasionally 
showing tlle hemitropic striations, and giving briqht 
colors in the polariscope, together with inore irregular 
ancl rounded fragillents of dark green and brown 
pyroxenic minerals, probably augite and hypcrsthene, 
are scattered very occ:tsio~lally anlong the glass par- 
ticles. Grains of magnetite, often well rounded, also 
occur, and may be piclted out and exaininetl sepa-
rately by a inagnet covered with tissue-paper.. 

The dust collected by Mr. Joseph l \ T l ~ a r t o ~ ~ ,  from 
snow which fell in the suburbs of Philadelphia or1 
Jan.  22, and suppost:cl by him to be of volcanic 
origin,l has been kindly submitted by hiin to the 
writer for examination. I t  is composed of particles 
of quartz, coal, cinders, vegetable matter, etc., anlong 
which are certain glasijy hairs and rounded globules. 
These bear no rese~rlblarlce to the ar~glilar glass frag- 
ments composing the Krakatoa dust, which is re-
markably free from either filaments or globules; and 
the supposed volcanic glass particles in the Philadel- 
phia dust appear to be of local origin, -from blast- 
furnaces, founderies, or the like. 

For the vial of dust, and the extracts from the log, 
I an1 indebted to my friend, Rev. \Vaylal~cl Hoyt, 
D.D., of this city. H. Carzvrr,~. LEWIS. 

Philadelphia, Alay 2 i .  

l?rofessor Gill on assumptions of museum-
.keepers. 

I n  a recent issue of S c i e n c e ,  p. 015, niy friend Pro- 
fessor Gill has made a rather savage attack upon 
another very good friend of mine, for which I feel in 
some degree responsible, since a remarl< in my review 
of the ' Voyage of the Challenger' has been taken 
by the former as a text for his phillipic. I have no 
desire to cross swords in argument with so skilful a 
dialectician as Profesiior Gill, and shall therefore be 
contented to make certain general statements. 

1. The policy of Dr. Giinther, as lreeper of the zoijlo- 
gical collections of thcr British museum, llas, from the 
start, been an extremely liberal one, much more so 
than that of his predecessor. I know of no museum 
wl~erefacilities are more readily granted, the methods 
in the natural-history department and in the great 
library of the British museum bei~ig precisely similar. 
Any person lrnomn to the authorities may secure the 
use of a table in one of the laboratories, and may
have specinlens brought to him day after day, from 
morning till night, as fast as he can fill up  and sign 
the requisitions. That this is so, I can testify 
from personal knowledge. Within the past eighteen 
months, I have lrnown of seven ichthyologists, -

1 Science, Beb. 1,1881,p. 139. 

three from the United Stales, one from Italy, one 
from France, one from Sweden, and one from Aus- 
tralia, -each of whom spent weelis in the museum, 
and had no specimens refused him. I have also 
known of several other American zoologists who 
have been treated with equal courtesy. I may men- 
tion, in passing, that no person, not an officer of the 
museain, is ever allowed to work in a room by him- 
self, no matter how well he may be ltnown, - a pre- 
caution which I believe to be quite necessary, since 
privileges of this sort have in the past been shame- 
fully abused. I might mention one instance, many 
years ago, in which the entire collection of alcoi~olic 
specimens in one group of vertebrates was badly 
mutilated by a series of coarse dissections, carried on, 
without the lrnowledge of the authorities, by a young 
student, now one of our most distinguished American 
zoiilogists. I have heard the story from his own lips, 
as well as from Dr. Giinther. 

2. The Challenger fishes are not, as yet, turned over 
to the British museum, but are still under the con- 
trol of the lords of the admiralty, by whom, tllrough 
Sir Wyville Thompson, Dr. Giinther was requested 
to prepare the report upon the ichthyology of the 
expedition. Dr. Giinther, therefore, in my opinion, 
is perfectly right in retaining this collection under 
his own control until his report is completed, after 
which they will, no doubt, become the property of 
the British museum, and be open to inspection under 
musenm rules. The distinction between Dr. Giin- 
ther in the capacity of keeper of the zoijlogical col- 
lections of the British museum, and Dr. Giinther in 
the capacity of naturalist, engaged upon the Challen- 
ger report, should be carefully observed. 

Professor Gill refers to a case in which a certain 
European ichthyologist has recently been refused the 
privilege of exarninirlg the Challenger collections. 
Not being in possession of all the facts in the case, I 
shall not attempt to explain it. This I do Imow, liow- 
ever, that, at  the time referred to, the Challeilger fishes 
were being moved, together with the natural-history 
collections of the British museum, from Bloomsbury 
to South Kensington, and were in large part paelred 
in boxes, so that they were really inaccessible; but a 
portion of the collection was still upon a table in Dr. 
Giintl~er's private office: and these specimens, as well 
as others in his own house, mere freely shown by 
him to Dr. Bean and myself. I cannot doubt that  
the same privilege mould have been extended to any 
other icl~thyologist who had made any reasonable 
request for the use of the  material. I t  should be re- 
membered, however, that  these collections were not 
worked up in any way, n7ere neither catalogued nor 
labelled, and were held by Dr. Giinther as a per-
sonal trust from the Challenger survey, and had not 
yet passed into his official custody. 

The question as to the extent to ~vhicll any spe- 
cialist, charged with the duty of working up col-
lections made by a government expedition, may 
reserve to himself, while engaged in the preparation 
of his report, the handling of the material, is one 
into which I do not wish to enter a t  present. Profes-
sor Gill is apparently of the opinion that  some ques- 
tion of moral principle is involved, and that worlring 
naturalists should be corninunists in respect to the 
use of material. The  only point which I desire at  
present to make is this, that Professor Gill has evi- 
dently been misinformed as to the nianner in which 
Dr. Giultlier has administered his trust as custodian 
of the zoijlogical collections in the British museum. 

I n  conclusion, I desire to enter a serious protest 
against the bitter and unreasonable criticisms upon 
Dr Giinther's work which have of late years so fre- 


