
rials, such as would be found in suitable filtration areas 
throughout the State. Each filter, box-ever, consists of a 
single material. The experiments were so conducted as 
to throw as rrkuch light as possible upon the laws of Gltra- 
tion. 'i'he degree of purification of sewage and of water 
by the sands of different coarseness, the c;uantities whiclz 
the different materials are able to purify, the best method 
of operation of iilters of different construotion, ttnd the 
treatment necessary under varying conditions arising 
frorn diffe~ent Lengths of service of the filters and Prol:~ 
the effects of u-eatlzer hzve been investigated. fvluch at-  
tention has been given to the physical chamcteristics of 
~iiaterials which govern their action as filters. 'The opcn 
space betiveen the sand grains, the capillarity and the 
frictional resistance to the passage of water, etc., have 
been determined for many materials. 

Knowing, from the results of these experimental filters, 
the degree of purification of sewage and of water effected 
by each of a series of materials ranging from fine loam to 
coarse gravel, and having formulated the physical char- 
acteristics of these materials which govern their action as 
filters, it is now possible, by studying the physical char- 
acteristics of materials sent to Lawrence by cities and 
towns desiring to adopt filtration, to predict with r, "ason- 
able accilracy what their efficiency I\-ill be as filters. Zi'rom 
this it will be readily seen that these investigations do 
away, in a large measure, with the experimental nature 
which would otherwi~e be attached to the operation of 
large and expensive filter plants. The object of the Law- 
rence Experiment Station, in short, is to study tho laws 
of filtration with a view to economy. 

In regard to the efficiency of filtration, it may be stated, 
in passing, that sewage can be applied to areas of coarse 
(mortar) sand 5 feet deep, a,t a rate of 120,000 gallons per 
acre daily, with a removal of 95 per cent of the organic 
matter and germs in the a,pplied sewage. With finer sand 
the purification is still more coniplete, but the q~lantity 
which can be successfully treated is less. By means of 
chcmit3al precipitation it is po~sible, under the most favor- 
able conditions, to remove only from one-half to two- 
thirds of the organic matter froni sewage. 

Cine of the most important points in water purification 
is the removal of disease-producing germs, since i t  has 
become clearly established tlrat high death-rates from dis- 
eases, caused by germs which can live in water, result 
largnly from d?rinliing polluted wator. The results of the 
Lawrence experiments show that it is possible to con-
struct filters which will purify at least 2,000,000 goJlons 
of water per acre daily and remove more than 99 per cent 
of the bacteria in tha unfiltered water. 

The theory of filtration and a large amount of informa-
tion ripon the actual operation of filters have been pre-
se:lteci in the annual reports of the Board and in the 
special report upon I'urification of Sewage and Water, 
1890--a volume of 881 pages. 

Large sewage filters are in successful operation at 
Framingham, Marlborough and aardner, in this State, and 
others are in the process of construction. A large filter, 
also, to purify the water supply for the city of Lawrence, 
is nearly completed. 

It is interesting to note the increasing confidence with 
which this work of the Board is regarded by sanitarians 
and engineers, not only in this Btate but tllroughout the 
United States and in foreign lands. 

The advance in methods of analysis is worthy of note, 
and more especially in the interpretation of the results of 
analysis. Old methods have been improved and new 
ones devised, as well as some pieces of apparatus, which i t  
is believed are not to be found outside the laboratories of 
the Board--except at their exhibit in the Anthropological 
Building at the M70rld's Fair. 

ASEPSIS-PRXVENTION BETTER THAN CUaZIE. 
BY ALBERT 8. ASHMEAD, M. D., NE?V YOEK. 

TEEREis a singular agreement of precept between some 
of our new ubilosouhical schools and the doctrine of the* * 
Orientals as to our duty to tbe race in case of disease. 
The doctrine of our philosophers, teaching the survival of 
the fittest, and our duty to the race, not to interfere with 
the eliminating operations of nature, is not put into prac- 
tice, and considering thaC Christiaaity is orir religion biid 
is not looking forward at present to any i~nmil~ontde-
cliae, i t  is not likely to pass into practice for some time 
to come. The Orientals criticize Christianity because i L  
seems unduly and undutifully occupied in counteracting 
the decrcos of oature, by saving, with fostering care, indi- 
viduals of the race, preserving in hospitals all that ought 
to perish, and heaping up, so to speak, the sweepings of 
antrare, to perpetuate moral and physical uncleanness. 
True, they also are anxious t~ build hospitals; but if they 
were let alone perhaps they might build them only for 
animals, whose races are not important enough to make it 
~ a ,pity that disease and vice should be allowed to be 
tr~nsmittecl among them frorn gelzeration to genoration. 
Wherever the Oriental spirit has cdeveloped on its own 
lines, i t  has endeavored to eradicate the human weed, to 
sweep away all human influences detrimental to mankiud, 
whether they be represented by disease or by crime, ai- 
ways ready to sacrifice any ruan to the interest of men. 
The leper was cast out to die with his disease in unpitied 
misery and solitude; the beggar, unable to earn his 
bread or support his iarnily, was excluded from help and 
intercourse of any kind; what could the race expect from 
his seed? What is tho use of ampatating a limb which 
tuberculosis or syphilis or leprosy is gnawing at ? Why
should his seed be preserved to perpetuate his rotten- 
ness ? Why should we so tenderly humor the madman, 
use infinite care and infinite treasures of knowledge, and 
mirttcles of skill, to bring the diseased brain into a condi- 
tion which makes the man innocuous, tolerable, while yet 
he can never be normal, rational, xlseful; his brain f i b ~ e  is 
degenerated a ~ d  should not be transmitted to futurc gea- 
erations. 

When we Westerners discovered the bacterium we 
thought that here are had the cursed cause of all disease, 
and forthwith bogan to give her chase or to lay siege to 
her citadel. The Oriental may have thought dirrkly : Wher-
ever you are, 0,BIicrobc, you are in the state wliere 
Providence has placed you and must do her behests. 
Pours is the empire of the abnormot~s, the morbid, the 
destructive. Whatever part of creation you establish 
yonmelf upon is by your very presence stamped as baci, 
unhealthy, undeserving of existence. Therefore stay in 
your clol~ain, we do not envy it to you. Eat up what be- 
longs to you, it can do us only harm. 'Thehe Easier11 
populations believe in fate; they are the true Stoics 
What is written, is written, IPlisinet. If we are doomed to 
be cut off by cholera we shall not escape it, and the fear 
of the inevitable shall not prevent us from plunging our 
limbs into the lethal waters of the Ganges, or quenching 
our thirst in the Mecca pools. And what does i t  mean, 
that our own people, not very long ago, considered the 
use of vaccine as being an interference with the will of 
Providence. They callcd Providence what in the Orient 
we call fate. I t  would seem that medicine in general is 
just the opposite of this magnificent supineness: i;he 
physician tries to save his individual, let what ruay be- 
come of the race; there is another kind of vecklessness, 
not supine like the Oriental, but bus7 and ofiicio-czs. I t  
would be a much higher task, if, illstead of waging war 
ap ins t  the bacillus, who has invaded an indjviclual, med- 
icine should find means to obviate ancl suppress the bacil- 
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lus, or its development, or its cultnre, beforc it inl-ades 
the race by the incliviilual, that is, should creato ill the 
orgauislll such co~ditions,  shoulil procluce s11c11 c011stit~1- 
tioas, 15s moulii not allow of the existence of these micro- 
scopical liesti!ences. Tllnt n-oi~ld be asepsis instead of 
antisepsis. Here is what asepsis has to do. It stands at  
the fouvtaiu head, its nlission is to Beep tile spring of life 
free from -:ii;)urity. Let  n conlmission, or \vl~:~tever b o c ? ~  
of scientific irlfortnation a~i t?  action, go to Busr,ia, to tlle 
original hab ih t  of the typhus germ, oppose the (level-
opli~ent of its colonies baL"ore they begin their trip aro~uid 
the xvorlcl. The first thing to do will probably be to inz-
prove the condition of the Russian Jew. Prevent the 
Hindoos from poisoaing themsel~~es their lloiy water, ~v i th  
~7;ith \.;hich tlley drink the blessing of cholora. Enact laws 
to isolate the s~phi l i t ic  and the txiberculous. Prohihit the 
~narriage of suoll. Let the congenitally incurnble die be- 
fore ljubertv: i t  is better that tlre offellding limb should 
be l o ~ t  t l lm that buberculosis, syl:hilis, leprosy, etc., 
shoalcl spread through tlla whole body. Let the healtlly, 
tile tomper:ite, the moral, alone 1r:~ve tho inlieribaace. A 
correct life is the moqt perf9et aqepsis, ant: insures ail im-
iizanity with which the burnt infant's immrulitg, known as 
sllc11, canzlot colnprtie. 

TEE "Q OPHEX FFROG ." 
l iY L'REDEERTCKCIJIXELAND TEST, U. H, KATIOS5TI  hIUdEU-\19 VASIiIXO-

TUX, D. C. 

T~mouo~i"ce kindness of Mr. H. a.Rubbard, of Crescent 
City, Florida, 1am enabled to make a note on the habits 
of the f'gopher frog," Rana a?-eolata a ~ o p u s ,  Cope. This 
form seems to be so rare in collections that so far the 
only specimen r o ~ o r t e d  as ha~ring been identified with 
this sub-species is the type in the 3Tational. lbfuse~arn, from 
$'Iicancjpy, .Florida, and described by Professor Cope in 
the Proceoiiings of the American Philosophical Society 
for 1886. 1haye been unable 'co find any pnblished men- 
tion of its habits, which are peculiar. 

i t  appeus  to be alnzost entirely subterranean in Its 
habits, hiring iu the holes and burrowe of tho ('gopher" 
tnrtle, Gopizerws ~ o l y p h e m u s ,  in conjunction with it, and 
apparently on bhc best of terms. Roughly described, i t  is 
grayish 7 ~ ~ ~ 1 1 ,  ,':'-'n with thirty-fire or forty rnggec! black spots 
arranged in Pour or five irragiliar longitudinal rows on 
the back, and grading off' into smaller spots on the flanks, 
while tbe legs :ire barred with about fifteen half-ri9g.s of 
blac':r, fror:; thc thighs to the toes. Beneath it is white, 
with tile throzt marbled with very dark brown. The body 
is rntller flat, with wide I:eaci and sharp-pointed snout, and 
the two dorso-iatera.l ridges, together with indicated folds 
i~.r?tweenCheln. af@ greel~ish brown. The size is about 
thut of u sm:i!l "leopa~il frog?" Hana pipilus, or the "swamp 
frog." Buyla poiz~.stris,to mllicb last it is closely related, al- 
thongh individuals are said to have been seen weighing 
two or t21ree pounds. But those must have been huge 
toads, noticed by persons unable to distinguish between 
t!lcm and the frogs, or too nnobserring t,o make the dis- 
tinction. Ttf; food has not b e e  ascertained, from dissec- 
tion of the stornachs of freshly captured specimens,. but 
as  these frogs a'ue ra'rely seen away from the burrows, i t  
is probable that they f e d  on the insects living in tile 
burrows, for the holes possess a flourishiag insect fa,una, 
to a great e:itent peculiar to thern. 

On cloudy and rainy days the frogs sit at  the months of 
the barrov~-s-as many as three have been found in s, sin-
gle burro7\r-but on the approach of a human being dive 
d o ~ mout of sight, and as the holes ape from 1 2  to 20 feet 
in length, and 7 or ti in vertical depth at  the end, digging 
the frogs out is no easy mat,ter, especially as the sandy 
soil has a tendency to cave in on the excavator. But the 

frogs may be s~iccessfully angled for with a fishing line 
and small hook baited with a grasshopper. 

I n  tho fact that the burrows usually or always go down 
to water, may be fonnd an esplsnation of the frogs inhab- 
iting t!lem, sod the facility of procuring il~sect food there- 
in may be an adctitional ind;~csment, as well as their be-
ing safe hiding places. Nothing seems to be known of 
the habits of the other varieties of the species, of which 
also but few specimens are known, Rana areclala areolatu, 
from Tesar and Gdorgia, Rana areolata capzto, from 
Georgia, and Bana areoL~ta circ7~losu, the "Hoosier frog," 
found in Indiana and Illinois. It is to be hoped that fur- 
ther observations will be made upon this interesting 
species, and additional specimens collected. 

dkTITtTDE AS THE CAUSE O F  THE GLACIAL 

PERIOD. 

?I' WUiRE:g UPH 1 \I, S~\113RVILLI',>i 15s. 

Arliong the numerous ilificult questions which are now 
being investigated and discussed by glacialists, none 
seems more important or \\-oz.thy of attention tllt~ll tlle 
cause, or the causes and conditioas, ~~11icll theproduced 
Glacial period, \\it11 its verj exceptions1 acculnulation of 
ice-sheets upoa large contiilevtal areas in the north anc3 
south temperate zones. Cli~r~aticcoaditions like those 
to-clay previ~iling in C;reenlantl and on the h t a r c t i c  conti- 
nent, both now covered by ice-sl~eetsIT hose central por- 
tions arc several thousancls of feet thick, the11 prevailed 
in K o ~ t h  -Llnericu as far south as to Long Island, Xew 
Tork, Cinciilnati, ht. Louis, Bisn~arck and Seattle, reach- 
ing to a more boutilern latitude in the moist eastorn half 
of tlro Tdiiited States than ill its mostly arid western half. 
Lilrenise Scandina~i:~, Great Britsin soutll to London, 
Oerlnany sonth to Cerlin, and tile nolth~vestern half of 
Blissla, were enveloped by ico The glaciers of the Alps, 
too, of other European and Asiatic ranges, of ~ i l o ~ ~ u t a i n  
the R,jcliy JTountniiis, and of the ~liountains of Kew Zea-
land, \%ere far illore extensive than and in Southn o i ~ ~ ;  
Xruevica a broad ice-sheet covered Patagonia. 

Three chicf theories llare been propoiscl to ~cco11nt for 
the great climatic changes made linon 11 bo us by the ex-
tent of t l~ese areas ol glacial drift. tlle pnstD I I Y ~ ~ ~  
t~~e1lt-r  greatlh- interested yea15 all gincialists I l a ~ e  been 
in t l ~ e  nstroilolnic theory of Dr. Janles Croll, so a i~ lg  acl- 
T ocated b j  llim in his rolu~lle, "Cliaiate and Time," and 
by Prof. James Geikie in "The Great Pce Age," attrib- 
nting th:, ice accu~nulation to cli~natic conditions attencl- 
ant npon an epocll of n ~ a ~ i m u i n  eccentricity of the earth's 
orbit. illnerican glacinlisl.;, like those of Great Britain 
and continental Europe, n ere s e ~ e r a l  years ago Tery gen- 
erally inclined to think that this was a true and sufficient 
explanation. At the present time, however, a major it^ of 
the advanced students of this sabject, at  least in Inierica, 
doubt that this theor1 is applicable to the observed facts 
of glaciation. li'or, in accorclance \lit11 Dr. C'roll's Tiem, 
glacial periods sllould be recognizable with geologic fre- 
cyuency through the earlier Tertiary and 3'eso7oic eras, 
where, on the contrarx, evitlence of glacial couditions is 
\I hollj- absent or exceedingly scanty, being n ~ h e r e v e ~i t  is 
knon n ~robabl: ,  referable to Alpine rather than continen- 
tal qlnclers. kiesides, it seems within the past ten years 
to be full> ascertuined tllnt the time since the disap13ear- 
auce of t11e ice-sheets of Earth America and Europe has 
beell only 6,000 to 10,000 >ears, wllereas if they had de-
penclecl on the ast13ononzic causes inentioned theil. depart- 
ure must ha\ e occurrecl soma 80,000 years ago. 

A second theory, acraounting for the Glacial period by 
changes in the position of the earth's poles, and coase-
cluently in the latitude of the countries glaciated, .which 


