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SCIENCE. 


Lindl. sp , and P. Reinii Geyl. The fresh-water or 
bracltisl~ character of these deposits is proved by the 
occuiienre of true and uridoubted Cvreria s ~ ,  arid 
Estheria. 

The cretaceous fossils of Yesso are carefully exam- 
ined by Naumarin (iMitt1~. deutsch. ostasiat. gesellsch., 
heft 21), anrl partly (thirteen species) identified 
with Iridiarl types, partly with shells described by 
Schmidt, from Sachalin. His result is, tha t  the 
Ammonite-beds of Yesso are upper-cretaceous, and 
correspond especially to the Ootatoor-group of India. 

Duririg the last vacation, I got, from Shikolru, 
sandstones which are also upper cretaceous. They 
are quite filled with a Trigonia of the scabra-group, 
probably T. aliformis Parlr. Two other Trigoniae, 
which I cannot determine with the lit,crature at  hand, 
fragments of Natica and Hamites, accompaily it. 
The said sandstones have been inct with a t  Oruno, 
district of Itanagori, p~ovince of d m a  ; T;~inlornura, 
district of I<atsuragori. province of Awa; Yassuda- 
inura, district of Altigori, proviiice of Tom-on  tlie 
island of Shilroltu. 

The tertiary strata are rather thick. Those vhich  

one of the telephones could be changed; in this way 
could be produced at  will coincidence or interference 
of sound. Each branch of the Y-tube was of rub-
ber, so that either arm could be closed by pinching. 
Organ-pipes of various lengths were sounded near a 
telephone in a neighboring building. I t  was found, 
that, when arranged for interference, the pinching of 
either of the branch-pipes produced a very decided 
increase in the intensity of the  sound; when reversed, 
an  equally decided decrease. The inequality in the 
intensity of the sounds doe to the two telephones was 
found to be the chief difficulty in producing complete 
interference; but by partly closing one branch, so as 
to weaken the stronger sound, the effect was much 
improved. I n  several trials the interference mas 

have beell studied by Dr. Brauns (Jfenz. 7'okio u ~ ~ i v . ,  
no. 4, 1881) and A. Nathorst (i;vensk. aicad. hundl., 
1882) are pliocene, most of the shells and plants 
described being identical with living ones. Sliocene, 
or older strata, are not yet recognized with certainty. 

Glacial pherlomena have iiot left any traces in 
Japan.l  1conclude here mith the remark tliat the 
list of your Eq~l ica t ion  contains solne volcarioes 
(nos. 8 and 0, p. 114; nos. 4 and 10, p. 115) which 
I callnot malte o11t. Nore corriplete are the lists of 
Naumann (Yoltohama, 18%) aild M i n e  (Trans, seis- 
n~ol. soc. ,Jupun, iv. 1882): 11ut cven these are not 
complete; for a recent revision I made gave forty- 
eight volcanoes which are active riow, or have been 
active within historical time, or are still in the  solfa- 
t s ra  state. Besides that, I lrnom about forty cones 
which are probably prior to human record, aiitL date 
baclr as far as the pliocene series, which is very ofteri 
tufaceous or filled mith puiriice-fragment's. 

PERFECT INTERFERENCE OF SOUND 
BY TELIZPEIONE. 

SUPPOSEwe have two telephones having the poles 
of their magnets similarly placed, and so connected 
with a circuit that a current will traverse their coils 
in the same direction. I t  is evident that any electric 
current passing will cause a simultaneous movement 
in tlle same direction in the diaphragms of both tele- 
phones. Now, if we conceive tlie current reversed in 
one of the telephones, the motions will have opposite 
signs. I t  follows, then, tliat tlie currents due to the 
vibration of the diaphragm of a third telephone in tlie 
circuit will produce in the two telephones vibrations 
of opposite phases; the sounds produced, therefore, 
mill differ by a half-wavc length. The same current 
svhich in one telephone produces a condensation will 
in the other produce a rarefaction. 

The experiment, as successfully tried in tlle physi- 
cal laboratory of Dartmouth college by Professor 
Ernerson and myself, was arranged as follows: the 
months of two similar telephones were placed before 
the  extremities of a Y-shaped tube, and the sound 
from both telephones conducted to tlle ear by rubber 
tubing. A reversing-switch was placed in the circuit, 
by rneans of nrhich the direction of the cnrrent in 

1 1'be writer ignores the discovery of I'rof. J. AIilnc of the 
engineering school of Tokio, at tile large rnountain of Gwa~san ,  
northern part of Nipon, where are large bowlilers and roci~es 
nio~ttonn8es,- the product of glacii~l action. - J .  31. 

complete, no sound whatever being audible. The 
rapid reversal by the switch gave a sharp contrast 
between the  strengthening and tlie weakening effect. 

This method of demonstrating tlie phenomenon of 
interference has obviously the advantage of applica- 
bility to sounds of any pitch. With singing, the in- 
terference was very satisfactory, especially with the 
lower notes; i n  conversation, however, the sound is 
not so much weakened, but the quality is perceptibly 
changed. Tlie vov-els seemed to suffer much more 
than the consonants. C. S. COOI~.  

EAILWAY-ACCIDENTS IN 188%. 

TEE statistics of railroad operation in this country 
are far too incomplete and urireliable to admit ot 
drawing any very general conclusions. Certain facts, 
however, appear wit11 sufficient distinctness to show 
some very grave defects in tlie system under which 
our roads are worked. The Kail~ocrd gazette pub- 
lishes nlonthly and annnally a list of accidents to 
trains while in motion. This, however, does not in- 
clude over twelve per cent of tlie whole nuinber of 
casualties. Again, accidents not resulting in loss of 
life or in serious damage to property are rarely re-
corded; though in many cases the blame is not less 
great, and the lesson conveyed not less important. 
Tlie total number of train-accidents for the past ten 
years is returned a i  below ; the second horizontal col- 
urnn sliowing the actual number, and the third col- 
umn the number per thousand ~niles of road in 
operation :-

If we regard the second line alone, the figures 
would seem to he sufficiently discouraging, as there 
is a steady increaie in tlie number of accidents from 
1878 to 1881. We must, however, take into account 
tlie growth of tlie railroad-system. This is done in 
the third line; and here, again, while me find a some- 
what less rate of increase, the iact still remains, that  
our roads are not growing safer as they expand in 
extent. 

If we examine in detail the causes of accidents, we 
shall see tliat they are less dependent upon tlle total 
length of roads in operation, than upon the density 
of the traffic; in accordance v i t h  the lam, that failures 
of track and bridges are approximately in proportion 
to the length of road, while the nuinber of collisions 
is in proportion to the square of the number of traiiis. 
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Thus  for the  past ten years t he  number of collisions 
was as shown in the scconct liue below, tlie lumber 
of derailments as in the third, and the number of 
brolren bridges as in tllc fourth :-

While the lengtli of railroads increased from 
70,000 miles in 1873, to 110,000 niiles in 1882, the 
vllole nulnller of accidents dt7creased steadily, from 
1,2S:3 in 1S73, to 740 in 1878, and then increased to 
l,:i(i5 it1 1882; n l ~ i l e  t l ~ e  numl)er of collisions ra~lgecl 
from :3!E in 1873, to 280 in 1878, ar~il t l~e l i  steadily in- 
creased to BSl in 1SSL Moreover, this increase in 
collisions is sl~on-n very plainly to be due to the 
c r ~ ~ v d i r ~ g  the tracks, tlie bi~tl ing collisions of as 
range from 102 in 1873, to 70 in 1878, and frorri that 
nurnber to l(i0 in lSP2; while the rear collisioiis rnii 
from 1S7 in IS?::, to  142 in 1878, aiid from tliat num- 
be? to :3SS in 18S2. Comparing the accit l~nts lnontll 
by month, me find two periods 1vlrc11 ilisasters are 
most lilmrerons; viz., t l ~ e  firat quarter of tho year, 
ant1 tlie three ~ r~on t l l s  Allgust, Septembel., ancl Octo- 
ber. Tlre accidents during tlie first qlii~rter are very 
largely due to the estrelric colt1 of tliat season,-the 
total tlis:~sters fi.om I~rolren rails in the ten years 
a h o ~ cllusil~g averaged six tirrles as mai1y duriiig the 
first qllarter as iil July, August, and Seplen~ber. In- 
deetl, wc can always detect the un~sua l ly  cold winters 
by the nilr~lber of broken rails. ?'lle disasters of 
A u g ~ ~ s t ,Septenlher, and October are snpposed to be 
due to t l ~ c  crowded state of the roatls druing the 
escursiol~-season, when a large r ~ u n ~ b e r  of irregular 
trains are ~ L I I I .  

I t  is Ilar(l, froin the imperfect rccorcls at our corn- 
mancl, to il~,arv sc~cli defiilite conclusions as wo~lld en-
able us to i~liprove the contlition of affairs upon our 
railroacli; brlt t l ~ c  statistics recorcled by the Gazette 
are of grcat r a l ~ ~ e  as far as tiley go, and will eventu- 
allv f t~ rn i s l~  the tlata we need for i~icreasing the safety 
of miltvay-travel. Guo l :~eL. VOSE. 

LETTERS TO THE EDITOIZ. 
A caterpi l la r -ea t ing  hen -hawk .  

INJuly, 188'7, nly nepl~em hlalcolm Storer', being a t  
JIooseheatl lake, h&d the curio.ity to e s a ~ n i ~ ~ e  the 
stoinacll of a l~nmli which 11e had shot there, and mas 
snrlji~isecl to find that it contai~led a large i iu~nber of 

caterpillars when opportunity offers. Tllc marsll- 
liawlr (Circus liudsonins), for example, is saicl to be 
' an  indiscriminate feeder upon fish, snal;es, and even 
worms;' and lnariy otlier halvl;s are ltnown to feed 
upon snalres occasio~~ally, as xell as upon lizards, in 
regions where thcy are to be 11ad. The fact that hot11 
large ha~ \>ks  and srnall devour many insects, sac11 as 
cricliets ancl grasshoppers, has often been ~ioticed. 

F. H. STOIIISR. 

An Illdial1 bur ia l -mound.  
At my request Mr. Franlr La  Flesche, a n  educated 

Omal~a,~nat ieinquiries of the older men of 11is tribe 
about the burial of the famous O n ~ a l ~ a  Bigchief 
Elk, n-110 dicd about 182.5. H e  writes me as follows: 
"111 conipliance with your request, I illade i11qni1,ies 
about tlie mound lriade by the Oinahas, in wliicll Big 
Elk mas bnl.ied; and was told that  i t  was about as 
liigli as the sl~oulders of a tall man standing up, and 
tliat he was buried with great ceremollieq. I-fis 
favorite 11orse was strangled to deat l~  by llis grave, 
ant1 niost of his horses and lion:el~olcl goods were 
g i x n  to tlie poor. The p1ac.c ~ v h ~ r e  he  is b~u.ietl is 
Imo\vn by tlie Onlalias as 'Big  Elk's grave,' but by 
tlie ~vliites as 'Dlacl; Bird I~ills,' as Black Bird mas 
bnried in tile saine place. I t  is said tliat Elaci< Gird 
mas buriril n.it,ll uel y little cereniony, as he diecl nlieim 
tlie Ornallas were being very n~ucl l  troublctl with the 
small-110s; and he  v a s  n o t  buried riding a live llorse, 
as statctl by sonle. A granilson of his is still living, 
and is a l ~ o r ~ t  one hmndred gears oltl; and lle tliinks 
his gr;~~idfatlrer died before Ile was born." 

As we liavs very few relial~lc ~,ecortlsof the erection 
of burial-lnountls by lridians sirice tile se t t le~i~ent  of 
tlie colultry by the whites, tlie state~ncnts qiroted 
above are of coiisicler~able ilnportance; but these facts 
do not prove that all monntls are rece~it, or illat all 
xe1.e made by the immediate ancestors of the Indian 
tribes ~vhicll still erect mounds over tlieils lioted dead ; 
auy more than, for the same rensoll, tlley prove that  
t l ~ e  01nal1as and otlier r e c c ~ ~ t  n~ountl-builtiillg trilbes 
are of tlle smnc stocl; wit11 the ancielit Greeks. T l ~ e  
custom of raiiing a moulid of earth or of stones over a 
grave is world-wide, and must not be talten for inore 
t11a11it is wortll in :irchcology. There are so :nailyIiini[s 
of rnotu~dsin this couutry, tlmt it shows a limited 
experience in their investigation n71lell a writer here 
ant1 t1le1.e asserts that  tlley are all the wo~,lc of the  
present Ir~tl ia~is.  or their iinmediate ancestors; ancl 
an cclual tlisregartl of k~to\vn facts, when mlotller as 
confide~~tlyasserts that  they were all inade by :i people 
ui~lilte and superior to the In~Iiail race, and of great 
an t iq~~ i ty .Each earthworl;, r n o ~ ~ n d ,  and burial-place 
should Ge inr,estigated and stuclirtl by itself. Sitle by 
side we may find eartllrvorits entirely different in their 
character, R I I ~to be assigned to very diverse ages; 
so we 11iay fi11(1 burial-n~oullds of the same cllaracter 
near together, o1lc of wl~ich  inay bc so ~,ecent as to 

cntcrpi1l:~rs in all stages of dccornposition t l ~ r o ~ ~ g h  contaiu glass beads and otlier thillgs ohtailled by the 
digestion. Tllougli the esainination was nlacle soon 
after 111o bird was sllot, lon no of the caterpiliai~s were 
forcncl alive; but tell or twelve of t l ~ e r ~ l  perfect,were 
a ~ ~ t l  asfifteen or tlventy coc~ltl atill be distirig~~isllcd 
caterpi1la1.s in the i11;tss of more corr~plotely digcsted 
nlatter. I t  was evident, moreover, tliitt the sloinach 
contaiiied 110 o t l~er  1ii11d of food. The caterpillars 
.sere of green coloi., xit l i  yellowisli rings or blotches, 
a~rtl were as thick and allnost as long as a 11ia11's 
litile finger. Tile wir~gs of tlle bird, Ilaving been 
bt.ougl~tto Camb~.idge, were found to bc those of the 
bro;ttl-!vingetl hawli (Buteo ~ ~ e ~ ~ i ~ s y l v a n i c u s ) .  I n  v iev  
of w l~a t  is I<no \~n  of the food of l~arvks, it is not at  
all strange tliat they slioulcl regale t l~en~sclves upon 

Indians from the whites, while the otlier inay be of 
great anticlrlity. Their prosin~ity mill not in itself 
prove tliat t l~cy  were :ilade by the same people. &Inch 
careful and systematic worlr has yet to be doile before 
the qnestion so often aslied, Wtio ~ n a d e  the mo~il~cls? 
can be satisf'actor~ily a~~smered.  By a proper study 
of tlie mounds R I I ~ 'eartl~\vo~.ltsof North A~nerica, 
facts w ~ l l  at last be acculnulatecl by wliich all approxi- 
mate cletcrrnination of their cllro~lology, and rt,lation 
to  existing peoples will be nlade possll~le. 111 tllis 
work tlle Peabotly museunl has been engaged for 
several years, a ~ ~ d  during tlie past seasoil nrost im- 
portant results llare been secured. F. W. P ~ T N A ~ I .  

Cam\)l.idge, Xlass., Vcb. 19. 


