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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 tilne 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 
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was first loroposecl by Sir Jollii E~rans in 1866, has there-
fore Intel!- attracted thc favorable consideration of some 
inierican glacialixts, and in E11i.oyte has been chan~pioned 
by Xai~bcn in his -\ ery in te res t i~g  worli, '.The First Cross- 
iag of i:reenlznd." '4 llis theory sulvposes that within so 
late a part of the ear.til s historj as the Ice age, the nort21 
role ill&?-have rnorecl to tlie region of southern Gr0c.a-
lancl and retnrnccl, giving in tlie period of its cligression 
glacial ~ o n d i t i o ~ i s  for all t1:e lands adjoining the Korth 
Atlantic. Ocean, and the same for the antipodal, than sonth 
polar, portion of tlie glolje. B small observed variation of 
lt~tlturle, cliscovc~roil several )ears ago by Uerlilan and 
llnbsian astronomers, sc~oinell to give a foundation for this 
vicr~,  hut  vitliin tlle past two years the brilliant investi-
gations of Dr. 8. C. ( 'ha~~dler,sllowiug that these -\aria-
tions are of Ter? slllall a m o ~ m t  and in two sliort periods, 
one of fourteen aiid another of t-cveh e months, n hilo no 
apprecial~la secular change of latitude can be recognized, 
leave to us no basis for this t h e o ~ g  of tlie cause of accu-
inillatiou and clisal~penrnnce of ice-sheets. 

The third tlleory, nhicb the writer believes to be ap-
l)iicable, snEri(wt and acceptaljle for all the observed 
facts of the Glacial period, attributing the ice-sheets to 
high altitude of tile drift-beariu;: countries, has also been 
long ilnder consiileration, having been first suggested in 
1855 by Dana, but  failed until recently to ~eceive ade- 
cluatr aplxeciation on account of the  supl~osecl geologic 
improbability of sufficiently high uplifts of so extensi7-e 
~ o r t i o n s  of the earth's surface. Duriug the past few 
years, ho~vever, this neglected theory has received full nt- 
testation by independent e~iclence, apart from the facts of 
glaciation, that these countries, and also other part^ of 
the terrestrial coast, have been, in the same late geologic 
era which includes tlze Ice age, raised thousands of feet 
above their present height, to altituclcs cloubtless having 
so cool climate as to bring sno~z~fall i l~iring nearly the en- 
tire year, the niost favorable conclition for the forliiation 
of ice-sheets. This e\idence consists chiefly iv thc very 
great cleptlz found by sounclings in fjords and the sub-
rii~riue eontiuuations of river valleys, whore streams 
flo~~retlformerly ancl eroded their valleys, shon-ing tliese 
lands to have then stood far higher than now. 

Tile Kudson Tliver chanuel is tracecl somewhat more 
t h m  a Il~unilrecl miles out to sea, to a nlaxirn~nn cleptli of 
2,844 feet. Similar depths are kno\in by the United 
States Coast Survey anil British Adnlirultg soundings, as 
L'rof. J. JT. Spencer has poiliteel out, for tlie former 
(:ontinuation of the Xississippi and St. Lawrence rivers 
and in the entrance of the Gulf of Maine, betn-een Cape 
Cocl and Xova Scotia. 1111 about our northern and Arctic 
shores, from Maine aro~und to Puget Sound, abxlndnnt 
fjords prove the lancl to have been fornzerlg :nueh ele-
vated. On the coast of California, sub~narine valleys dis- 
oorex-eil by Professor George Davidson, of the C. 9. 
Coast Survey, reach to clepths of 2,000 to 3.120 feet; and 
Professor LeC'orrte has s l 1 o ~ ~ n  that they are of late Ter-
ti t~ry and QJuaternary age, probably contemporaneous 
nitli the submerged valleys of our Atlautic coast: ancl 
closely nhsociatod with the Glacial period. 1x1 the fluvial 
deposits of the lllississippi River, laid down while the ice- 
sheet was 17eing formed, Professor E. TT. Hilgarcl finds 
eoidence that the interior of our continent northmrarcl, 
about the sources of the Alississipl~i, \?as then ilplifted not 
less than 3,000 feet above its present height. Likewise 
tlie fjorcls of ,Cdcotlancl and its adjaceut island groups, and 
especial!y the much deeper fjorcls of Scandinavia, prove 
for that glaciated region an altitude thousands of feet 
higher than now, the nlasimum depth of the Sogne fjorcl, 
tlie longest in  :uorway, being stated by Jamieson as 4,080 
feet. I n  the same w:ty, Xew Zealand and Patagonia, for- 
merly glaciated, are remarkable for their abundant, long 

aiid branching fjords. But  the most surprising known 
babn~erged continuation of any ri-\ er valley is that of the 
Congo, which, according to Mr. J. P.Buclranan, is cleter- 
mined, by sounclings for a cable to connect commc:.cial 
stations on the nest Africnn coast, to be about eighty 
miles long, descending to the profouud. depth of 6,000 feet 
below the sea level. 

The Congo valley, only about four hundred miles south 
ol the equator, proves that the epeirogenic ul>liits, caus-
ing glaciation, were not limited to c l l i i t  bearing 16,3n10ns 
TYhere the uplifted areas 71 ere in so high latitudes, liobh 
i ~ o r t h  and south, that their precilriiation of moisture gave 
snox fall during all, or nearly all. the year, tiley l~egan  to be 
corered by s n o ~ ,~vhichbecame consoli~lated 1)oloa into 
ice and gre-m in depth to !rtlndrecls ancl tllousanils of feet. 

Why the earth during tlre Glacial period 77 as extraor-
dinarily deformed for comparatively short period5 by 
great epeirogenic nlovenreuts of elevatioli and correla t i~e 
depression of other tracts, is a more fundamental and not 
less di6cnlt  question, for which Ih m e  attempted an an-
s\?or in RD appenclix of n'rigllt's "Ice Agc in North Arrlec- 
ica," ascribing these n~oven~ents  to stress storecl up previ- 
ous to its relief b j  tlze folding, ovcrthrust and up~heaval 
of mountain ranges. This explanation, although &\erg- 
ing ~videly from forlnerly assunieil conilitions of conti-
nelztal stability, sce~vls yet well consistent with Dana's 
doctrine of tlie general 12ernvanencae of tl1e continents and. 
oceanic basins. 

SOTES ON THE DISTI'tPUUTPOX O F  SOXE OE' THE 

CCPNPFEES OF WONTN-V-S';STERN C_%Nll),%. 

BY 6. B. TPKRELL, O F  TIIE (lEOLOl31CLL SURVEY 03' CAX.iDB. 

THE folloning observations on tlie lirnits of some forest 
trees wele macle nhile conducting geological sumeys irl 
the interior of northnestern Canada. in the country ex-
tellcling from Lake Winnipeg northwestmar*cl to the 
Athabascu River. 

TVllite Spruce (Picea alha) is the lrlost iivzl~ortant 
timber tree of tliis -\vhole region. It occurs tl~rougli- 
out the heavily TI oodecl clist1ic.t~ froin Ricling aird 
Duck IhIountains, in nortlrern Jbanitoba, n o r t l l ~ ~  estmard to 
the great forest region b e t ~ ~ e e l l  Saskatchewanthe a i d  
Churchill rivers, and thence \restwarel be~o:id tile 
Athabssca. North of tlle uppel. part of Churchill Riv- 
cr it extends into the rocky grmiite country for a s h o ~ t  
distance and then clisal>peals, so tllat its general northeru 
lirnit is here reached at, or south of, the height of land; 
but  n hile the writer TT as travelling across Little Ikatchet 
Lake, in north latitude 58O10 and west longitude 105°45, 
a high sanely island n.as found on which was a srnall glove 
of tall white spruce, some trees v i th  a diameter of fifteen 
inches. None otbers mere seen mxyx-here in the vici~uty. 
This grove, thereforc, forms a little outlier iu the sill-
ro~uncling scattered forest of small 1)laclc sprucc and 
I3anksian pine, the hill of TT arm dry sand furllishing 1t 
with a sufiiceutly congenial ho~ize Extending in f~,onl the 
west the white spruce occurs on and around the sl1(tres of 
Lalie dthabasca, X~ut i t  does not appear. to groR at any 
g ~ e a t  clistance back from the lak:. %lack Sprucc~ (PLCP(I  
nigraj is usually a smaller tree tlrnn the last, anJ  is scat-
tered on the low lands e r e r p  here tliouql~out tlie forest 
regions of the I'ro~ince of nlauitoba, and the District of 
Saskatche~~an, but north of the C'!im.cilill &per, and south- 

east of Lake dtliabasca it oftei! ascertds to tho higher 

lands. I t s  northern limit for t l ~ l s  region has not yet bee11 

traced. Balsaill Fir  (Abies bnlia?)~i,a)grams to :t large size 

anlong the white spruce on the top and sides of the Duck 

Blountain in %Ianitolm, and bet\\ een the Baskatchewan 

ancl Churchill rivers in  the District of Saskatchewan. It 



