
SCIENCE. [VOL. XX. No 500 

SCIENCE: 

A U'Ek'KLY NEWSPAPER OF ALL THE ARTS AND SCIENCES. 

PUBLISHED BY 

S u s s c ~ ~ ~ ~ r o ~ s . - U n i t e dStates and Canada.. . . . . . ... . . . . .$:3.50 a year. 

Great Britain and Europe.. . . . . . . . . .. . . . . . 4.60 a year. 

Communications will be welcomed from any quarter.  Abstracts of scirntiflc 
papers are solicited, and one hundred copies of the issue containing such will 
be mailed the axthor on request in advance. Rejected manuscripts will be 
returned t o  the authors only when the requisite amount of postage accom- 
panies the manuscript. Whatever is intended for insertion must he authenti- 
cated by the name and address of the writer; not necessarily fnr publication, 
but a s  a guaranty of good faith. We do not hold ourselves responsible for 
any view or opinions expressed in the communications of our correspondents. 

Attention is called to  the "Wants" column. It is invaluable to  those who 
use i t  in soliciting information or seeking nelv positions. The name and 
address of applicants should be given in full, so that  answers will go direct to  
them. The "Exchange " column is likewise open. 

For Advertising Rates apply t o  HENRY I?. TAYLOR,13 Astor Place, New 
York. 

CREMATION O F  CIlOLEfth CORPSES. 

BY ALBERT S. ASHMEAD, M.D , LATE FOREIGX IIEDICAL DIRECTOR OR 

TOKIO HOSPITAL, TOKIO, JAPAN. 

JAPANhas almost everything, o r  believes that  it  has almost 
everything, to  learn from us ;  bu t  there a re  a few things 
which i t  would be wise for  us  to consent to  learn from Japan .  
The Japanese, a prey from time to time, like a l l  Oriental 
countries, to  cholera epidemics, and,  having the  c l~o le ra  
always with them endernically, have early found out that  
the cholera corpses should be burned. 

There a re  in  the city of Tokio six crematories. They are  
not on ly  destined lo the incineration of cholera corpses; for 
cremation is imposed a s  a religious du ty  by a number of 
Buddhist sects. I n  the oldest cemetery 111 J a p a n ,  that  of 
Koya-san, near  the great  water-falls i n  Wakayama-Ken,  
700 English miles south of Tokio, crematioil has  been prac- 
tised, a s  is generally believed, as  a ~ e l i g i o u s  rite these 1200 
years. 

Naturally, the rite of incineration had n o  difficulty i n  that  
country i n  passing from the religious conception t o  a sani- 
t a ry  appl~cat ion.  The first sanitary crerrlation e d ~ c t  was 
issued by the government in  1718,dur ing  a n  epidemic which 
seems to have been very destructive. Japanese documents 
speak of that  period with trembling awe;  80,000 a montll 
died i n  the  city of Yedo; undertakers conlil not make coffins 
fast enough? grave-yards were al l  filled up. The Japanese 
are  singularly struck by the idea that  the men who worked 
a t  the cremation furnaces after sunset were themselves 
changed into smoke before sunrise, and  that  the tomb stone 
cutters of a day  found (howlbile viszc!) their own names 
carved on  the  morrow's totnbstones ! F ~ n a l l y  the priests of 
a l l  the sects united in asking for a general application of the 
memation rite; ashes alone, they said, should be buried; a t  
every burial-ground mouncains of casks discouraged the 
diligence of the grave-digger; a multitude of corpscs ( the 
Japanese documents have the simplicity to  add that  they 
were mostly poor persons) remained unburied for weeks. 
The Japanese have long believed that  this was a cholera epl-

demic, the first tha t  ravaged the .fevti;e sweet-$ag plain; but  
that  is a delusion. Cholera paid them i ts  first visit more 
than a hundred years later. I t  was then that  the religious 
character departed once for a l l  from the cremation r i te ;  for 
the government, seeing that  the fire was too slow, ordered 
the bodies, wrapt i n  mats  and quick-lime, to  be suillr into the  
sea;  crenlation ever after was only a sani tary operation. 

I n  the past thirteen years there have been 456,050 reported 
cholera patients i n  the empire; of these 303,466 died, tha t  is, 
664 per cent. Every one of these corpses has been burned. 
Under  police regulations, i n  the city of Tokio, there may  be 
eight public crernatories (of course, this h a s  nothing to d o  
with the private establishment of  each Buddhist burial- 
place), placed outside of the city-limits. The law requires 
that  they shall be constructed of brick and  large enough to 
burn  a t  least twenty-five coypses a t  a time. Each furnace 
must have a chirnney over tltirty feet high. Each  cpema- 
tory i.r expected to h a v e s  separate furnace for burning dis- 
charges, aud a separate disinfecting room. This furnace is 
to  be of brick and  capable of incinerating a t  least twenty-five 
casks (bushels) a t  a time; its chimney rnust be thir ty  feet 
high. The law requires further t,hat the  disinfecting corn- 
partment shall be divided into two spaces, one a bath-room, 
not  for the corpses, of course, but for persoils suspected of 
llarborirlg the disease; the  other a fumigat ing place. Crema-
tion can only be performed f rom sunset to  sunrise; the 
corpses a r e  not stripped of their clothing, and  a re  one and 
a l l  accompanied by their burial certificate. 

I n  the  Buddhist cemeteries cremation is thus  perforrr~ed. 
The corpse is brought i n  a square wooden box or  barrel ( the 
r e g t ~ l a r  Japanese cotfin) i n  a silting position, according to 
the national custom. A hole i n  the  ground with sloping 
sides awaits it, a t  the bottom of which a re  two stones, up-  
r ight  and parallel;  across the top of these stones fire-wood 
and charcoal a re  piled. Around the corpse, placed upon the  
pile, a circular wall is built  up, formed of rice-straw and 
chaff, perhaps t o  a height of five o r  six feet, and  the  wall 
itself is wrapped i n  wet matting, which dur ing  the whole 
operation is  continually moistened. The fire is kept u p  
dur ing  twelve hours, after which the ashes and  bones a r e  
picked u p  with chop sticlrs by the oldest ~qepresentative of the 
family, enclosed in a funeral  urn,  and buried af ter  seven 
days of various religious observances. 

I t  is most regrettable tha t  cremation h a s  no t  with us  tha t  
religious origin which recommended it  first to  the Japanese. 
Reason a n d  good sense have never proved such s trong 
foundations; otherwise the advisability of the  crernation of 
cholera corpses would have occurred to us  long  ago. I t  is 
useless t o  object that  these precautions d o  not preserve J a p a n  
f r o m  cholera epidemics. The disease is kept u p  there by  
causes which cannot be reached b y  cremation. The houses 
a re  built i n  unheal thy places, they a re  squalid and  i n  every 
way insalubrious; the water is wretched, infected by im-
purities dropping from ill-kept closets. There would be n o  
end, if we tried to enumerate a l l  the causes of disease, which 
render the wisest precautions useless. None of these causes 
exists i n  our  western countries, a n d  the cremation of cholera 
corpses would have yielded its whole sani tary benefit. If 
we burned our  corpses, the bacillus would be destroyed effec- 
t ively;  in  Japan ,  the dejections of the living, contaminat ing 
the well-water, the system of prou~iscuous public bathing, 
etc., keep it  alive i n  spite of the cremation. 

W h e n  the cholera, some years bacla, made its appearance, 
not i n  New York, indeed, but i n  its harl~,or,-- that  is, 'in t,he 
quarantirle station,-having been brought by a n  I ta l ian 



-- 

immigrant  ship, the dead were buried o n  Stater1 Is land a t  the  
quarant ine burying-grounds. If we were a s  ready to profit 
b y  past observat,ion as  we ought to be, cremation would Ita\*e 
been introduced then and there. F o r  in  1566, when sorne 
cholera immigrants  had been buried on Ward's Island, a n  epi- 
demic started almost immediately in  the psrt of the city 
nearest to that  burial-ground; there, i n  931 Street and 3d 
Avenue, the first case occurred. This was certainly a fact 
to  be t:l.ken into serious consideration. N o  man interested 
i n  the  health of his fellows xvill be cantent  t o  say tha t  this 
was only chance. And i f  i t  is move tha,n chance, why then 
Elas it never been proposed to prevent the  propagation of the 
disease by fire, a s  other peoples have long been accustonled 
to do? 

There are  four  rules, by observing which we can absolutely 
prevent cholera from setting foot o n  this continent: -

1. Let  the drinking-water be perfectly isolated; that  is, 
keep the cholera germs fronl the drinking-water. 

2. Let the f e c e s  and  other discharges be disinfected with 
quick-Iitne o r  common ~.~hite-wash. This  is, by the  way, 
what  Professor Koch recommended to the Central Sanitary 
Board of Japan .  

3. Let  the clothing be disinfected wit11 d r y  heat, 100v C., 
and  af t rrwards \vit,h steam. 

4. Final ly,  let the  cholera corpse be cremated instead of 
buried. 


4 Icing Street, Nevi York. 


ACORN-EATING 13I111)S. 

BY MORRIS GTBES, 11.D. 

INMichigan there are, to rug linow~ledge, six species of loirrls 
which feed on acol,ns. Of these. t h c  passenger-pigeon and mourn- 
ing-dove swallow the acorn entire, with its shell intact, only re- 
nioviug the cup or rough outside covering. The white-bellied 
nut-hatch occasionally hoards the acorns away, and only draws 
on its store after some months, and when the fir111 shelly cover- 
ing readily gives away to it3 sharp. prying bill. The other three 
are the well-known blue-ja.,~,common crow-blackbird, and rcd- 
headed moodpeclrer. The methods employed by these birds in 
opening an acorn are so entirely different, that a description rnay 
not be uninteresting to your readers. 

Kalamazoo City is nestled in a valley which was once nearly 
filled with oalr t r e c ~ ,  and large numbers of the burr-oak, Qzse~czcs 
nzncrocnrpcc, are still standing. The acorns of these trees, some- 
times cslletl over-cup or mossy-cup, are nearly ripe and are now 
falling, and the birds which feed on them gather to satisfy their 
love for the nutritious kernels. So far as I am able to learn, the 
birds, except in rare instances, do not pick the acorns from the 
tree, but have to content themselves with the fallen fruit. Occa-
sionally one sees a bird attempting to piclr an acorn, bnt it is 
rarely a success, as the twigs are snlall and do not accon~modate 
the swaying bird well. and, moreover, a t  this season of the year, 
Inany acorns are still strongly attached. 

The red-head, deigning to descend to the ground, seizes a n  
acorn, arid flying with it in its bill to a spot where there is a small 
cavity in the dead portion of a trunk, or to a crevice in the bark, 
inlniediately begins to harnrner it with its sharp-pointed bill. I n  
a couple of strokes it has m.emoved the outer shell or cup, and a t  
once attacks the still green-colored shell wliioh directly surrounds 
the meat. The inside, or shell proper, quickly gives way, usually 
nearly in halves, and the woodpeclier enjoys the kernel. The red- 
head rarely comes into the city, and is never here continuously, but 
a t  this season he is quite often seen and heard, and I have thought 
that the acorns brought him. The woodpeckers are as nearly 
strict insect-feeders as any birds we have, unless an exception 
is made of the swifts ancl swallows, pet here is an instance 
of a varied diet. Hoc~erer ,  the red-head is quicltly satisfied in 
rhe acorn line. ant1 soon begins circling the trunlr, or Inore often 
limbs, for his legitimate food. 

The blackbird coufines himself to  the ground in his efforts for 
acorn meats, and I have yet to see him in a tree with one. Walk-
ing up sedately to a n  acorn, and making no effort to seize or con- 
fine it, it strikes savagely and almost aimlessly. I ts  bill frequently 
glances, and the splintered shell dances about, until a t  last a huge 
piece of the kernel is dragged out, after which the bird leaves for 
other quarters or begins on another acorn. 

The jay swoops do\vn with flaunting blue wings, and, seizing 
the largest acorn on the ground, flie.; to the nearest convenient 
limb or onto the decayed ridge-board of an adjacent building. 
There, firmly pressing the nut between his big, blaclr feet, he 
hammers away with a vengeance, and quickly tears off nearly 
half of the shell, abter wl~icll i t  proceeds to pick out the meat in 
small bits. The cup is often left nearly perfect, the jay never 
making an effort to secure the nut  entire, which he could easily 
do. 

Wallring under the oaks, one call readily tell whether the wood- 
peckers, blackbirds, or jays have been a t  work among the acorns, 
by the appearttuce of the mutilated shell-remains lying about. 

Kalamazoo, 3llchigan. 

.LETTERS TO THE EDITOR. 

.*, Correspondents are requested t o  be as brief as  possible. TiLe uirzter's nume 
is i n  all cases required as proof of good faith.  

On r e q ~ ~ e s t  i n  advance, one I~undred copies o,f the number containing his 
comntnnication will be furnished free t o  an?/ correspondent. 

The editor will be glarl t o  publish ang queries consonant wi th  the cl~aracter 
of thejoztrnal. 

The Intelligence of a Horse. 

CANa horse reason, or does he act solely from instinct? Xany 
believe that he haa reason and intelligence; others attribute all his 
acts to instinct. As a help to elucidate this question, I wish to 
present the readers of Science the following statement of facts 
baied on long and close observation. 

I have a horse, now nineteen years old, that I hare onwed thir- 
teen years. I have used him all this time almost every day, har- 
nessed to a buggy, in going back and forth to mv office. He is 
very gentle, good-natured, and Irind, and has never shown any 
rices. Soon after I commenced using him, I noticed that on Sun- 
days, whenever I drove him down-town, he strongly insisted, by 
pulling on the lines, on golng to the church where I had been in the 
h a b ~ t  of attending. I watched this ~llsposition constantly after 
that, and on every Sunday since, when driven out, he ha7 con- 
tinued to do the same thing. and, if left to his own will, intariahly 
goes to the church and stops. I thought it poss~ble that he was 
guided by the ringing of the church bells, and tested him by 
driving him down-town at all hours of the day, before and after 
the ringing of the bells; but the result was the same. He invaria- 
bly insisted on going to church on that day, no matter how often 
I drove him down-town. hIy ofice IS one block west and one 
north of the church, and a half mile west of my residence. In 
going to church I usuatlg turn south one bloclr 'ast of the office, 
but sometimes go aroond by the office, where I usually drive him 
evwy inorning and afternoon. In going to my office he never 
otfers to go to the church except on Snnday, but on that day he 
invariably begins to turn south to the street leading to the church, 
from fifty to a hundred feet before reaching the crossing, and, ~f 
not checked, turns into the street and hurries to the church. He 
has kept this up for a t  least twelve years. He neter do26 this on 
any other day than Sunclay. In bad weather or in good weather 
it i3 the sttme, although at  the office much of the time he has had 
stable protection from bad weather. On week-dajs he often in- 
sists on going to the stable m bad weather; but on Sunday, even 
when I compel him to go by the way of the stable, he pulls ovcr 
to the opposite side of the street, and hiirries on to the church, 
i f  permitted, though he may have to stand out in the cold, rain. 
or snow. 

Sometimes, from one cause or another, he has not heen taken 
away from home from one to four weeks, and I supposrd that 11e 
would lose the run of tirne, or a t  least show some hesitation and 
uncertainty; but not so. On the first Sunday after I drore him out, 
he insisted, as befo~e, on going to church. l i e  never ofrers to go 


