
SCIENCE. 

comprehend that  although there may  be no apparent money 
value in  t h e  investigation, st111 it  has  a scientific value. 
The scientist i n  a n  investigation rarely thinks of its practical 
application, yet some of the  greatest godsends to t h ~ :  human 
race have resulted from these theoretical researches. F o r  
example, medicine mould have n o  knowledge of chloroforn~,  
ether, acetanilide, antipyrin, p o t a s s i ~ l n ~  bromide. and count- 
less other equally valuable preparat;ons. were i l  not  that  
these substances were discovered dur ing  theoretical iuvesti- 
gations. Again, when Faraday was working on  the bad-
smelling, dirty-looking coal-tar, who ordinarily would have 
supposed that  his isolating from this unpromisiiig substance 
benzine and some of its clerivatives mould revolutionize many  
industries and inaugurate others that  now have a capitaliza- 
tion of millions and  millions of dollars ? Faraday 's  re-
searches rendered possible the coal-tar color industry. 

Nuniberless instances of tlie practical value of theoretical 
investigations might  be given, but the above will suffice. 

There is, perhaps, a popular prejudice against the sciea- 
tific man .  This prejudice was formerly directed stgainst 
mathematicians only, bu t  is now being extended to other 
scientists. There is n o  outcry against them, but  their advice 
and  conclusions a re  often thought inferior to those of the so- 
called practical man. Unfortunately for the pockets of these 
people confiding in the judgment  of the practical or rule-of- 
thumb man. their ventures nearly always come to grief. 
I believe that  the amount  of money lost in  this way, even 
during the last twenty years, amounts  to  more than the 
national debt. This popular idea is due entirely to ignorance 
arid to  unfamiliarity with science and  scientific nlen and  
methods. I t  is hoped that  this Academy of Science will be 
able, both directly and  indirectly, to help educate the  people 
to put  their confidence in  those that  a re  worthy of it. W h e n  
this is brought about we will n o  l2nger have companies or- 
ganized t o  make a Keely motor, nor  to  refine sugar by elec- 
tricity, nor  will we have men digging for gold in  every rock, 
o r  looking for bituminous coal i n  alluvial formations. 

I believe that  with these aims before us we can make the 
academy a success and a benefit to science. Texas has  ample 
a n d  first-class material in  her young men for the making of 
future scientists, both pure a n d  practical. W e  should en-
courage by every means i n  our  power the study and prosecu- 
tion of the exact a n d  natural  sciences, because. n o  matter  
what  nlay be said to  the contrary, on them rest our  comfort, 
our  welfare, our  progress, physically, mentally, moi-ally. 

LETTERS TO THE EDITOR. 

.*, Correspoudents a7.e requested t o  be as brief a s  possible. The tarlcer,s ?mme 
i s  i n  all cases required asproof  of good fa i th .  

The editor rail1 be glad t o  publish a n y  rll~eries co?aso?aa?bt 1uib7~ the character 
of the journal.  

01~request i?a aduatace, copies of co?btailbin~/hisoue J L L L ~ L ~ T ~ ~  the n t ~ v ~ b e r  
c o m m t ~ n i c a t i o r ~  free t o  a n v  corresnonde?at. 71iilL be furnis l~ed  

Causes which Produce Cold, and Mild Periods. 

INScielace for Aug. 2 l  and Feb. 19, I pointed out what I con-
ceived to be the cause of the frigid and warm periods. Still, in 
order to make my views more plain, further explanation, and re- 
peating, may be necessary. 

The tropical surface-waters of the ocean when moved into the 
high 1:ititudes in large volumes, thus adding their warmth to the 
heat imparted by the sun, are undoubtedly able to cause a mild 
climate. This is the opinion of most writers on climatic changes. 
Still, i t  seems to me, while viewing the subject from a marine 
standpoint, that they have only partly comprehended the manner 
in which the ocean waters are moved in a latitudinal direction. 
Consequently, their explanations have never proved satisfactory to 

those who have concidered the subject. The only way in which 
tropical waters are moved into the high latitudes, in q u a n t i t ~ ~ s  
sufficient to cause a mild climate, is through the force of the great 
prevailing \x7inds of the globe. These ~vinds, as is well known, 
blow mostly from the east towards the west in the tropics, and 
from the west towards the east in the high latitudes. This coun- 
ter-movement of the winds, in connection with land of gieat 
latiturlinal extent, like the western continent, is able to move tile 
tropical waters far into the northern ancl southern seas. But in 
order to do such work perfectly, the land should extend unbroken 
from the Arctic to the Antarctic circles; because, under such con- 
ditions, the westerly winds would blow the ~urface-waters of the 
ocean away from the eas te~n  shores in the high latitudes, and so 
cause extensive low sea levels, ~vhile the easterly winds of the 
torrid zone would heap the ocean waters against the tropical 
shores of the continent. Consequently, the warm waters of the 
tropical high sea-level ~vould be moved by gravitation to the low 
sea-levels of the high latitudes, even to the Arctlc and Antarctic 
regions, and thus afford them a mild climate. I n  this way we 
account for the mild climates enjoyed by the temperate and polar 
regions during early ages. For it is probable that during such 
times the wide channel of comparatirely shoal water, which now 
separates the western continent from the Antarctic shores, was a 
region of low land, and the channels leading into Baffins Bay and 
Davis Strait were also closed. But since the Tertiary period the 
low land that connected Cape Horn with the southern continent 
has heen flowed by the sea; which may ha\  e been caused through 
a tendency of the ocean waters southward, or a comparatirely 
small movement in the earth's crust. This flowed region as now 
represented increases in depth from its northern and southern 
shores to 1,000 fathoms in its middle portion. The channel has 
probably been greatly deepened since its first flowage, through the 
scouring of ice-sheets for thousands of years of successive ice- 
periods; and it is owing to its waters separating the Antarctic 
shores from South America that prevents the strong westerly 
winds of that region from creating a low sea-level in the high 
southern latitudes. Therefore, the waters of the torrid zone 
heaped against the South American coast by the trade-winds are 
not a t  this date attracted far into the southe~n seas. I t  is true 
tileg flow along the coast of Brazil to an inferior low sea-level, 
caused by the westerly winds blowing the surface-waters away- 
from the coasts of Argentine and Patagonia, but on gaining that 
region they are met by the cold currents which pass through the 
channels opening into the Pacific, and so turned away from the 
more southern latitudes. The westerly winds further south, 
owiag to the Cape Horn channel being open, cause, as I have be- 
fore explained, a drift current to extend aronnd the southern por- 
tion of the globe, ~vhich largely turns away all tropical currents 
setting southward. And it is 'through this exclusion of tropical 
waters from the high southern latitudes, ice-sheets have been 
able to gather and will continue to gather on the southern conti- 
nent and extend into its shallow seas, until the channel separating 
the western continent from the Antarctic lands is closed. The 
closing of this channel with ice is only a question of time should 
the snowfall of that region continue to be as great as it is now. 

The Antarctic ice-sheet may have been over ten thousand years; 
in gaining its present extent and thickness, and it mag require 
as much, or more, time to perfect it. Yet it is probable that the 
larger portion of its coast-line cannot be extended seaward, on 
account of the great depth of the ocean bordering its shores. But 
where the water is cowparatirely shoal the ice-sheet must ad- 
vance until all the neighboring shallow seas and channels are 
filled, and a broad isthmus of ice connects the Antarctic lands 
with the western continent. This being perfected, the strong 
westerly winds of the southern latitudes will blow the surface- 
waters away from the Atlantic side of the isthmus, and so cause 
an extensive low sea-level sufficient to attract the tropical waters 
fronl the high sea levels abreast Brazil and the east coast of 
Africa well into the southern ocean, and thus cause in time a. 
mild climate in the Antarctic regions, as I have before pointed 
out. 

In  the northern latitudes we see the Arctic channels severing 
the western continent from the more northern lands; and it is  
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through these passages the Arctic currents flow and largely occupy 
the low sea-level, caused by the westerly minds along the Ameri- 
can coast from Greenland to Florida. We also see the tropical 
waters heaped againsl Mexico, attracted to the same low sea-level, 
thus causing the Gulf Stream. But the waters of this stream, 
while on thew northern passage, are so obstructed by the opposing 
A ~ c t i ccurrents, they fail to reach the higher northern latitudes; 
consequently heavy glaciers have gathered and still are gathering 
on Greenland and other Arctic shores, and this inc~ease of cold 
will continue in unison with the growing cold of- the Antalctic 
regions u n t ~ l  the Arctic channels are closed with ice, and a north- 
ern ~ce-age completed. But when the Arctic channels are closed, 
the Gulf Stream will be able to reach a much higher latitude than 
now, as it \vould meet mith no obstruction except tlie return cur- 
rent of its own waters, which wo~lld probably flow down the east 
coast of Greenland, where tile Arctic walers nom flow. 'I'hus, 
with less obstruction, the movenient of tropical waters into the 
Arctic regions, which, in connection mith increasing ~ra rn l th  in 
the southern hemisphere, would be able to bring about a warm 
period in the northern latitudes of considerable duration, on ac-
count of the glacie~s filling the Arctic straits being situated to 
tlie windward of the tropical currents, and, in consequence of 
their cold location, mould be the last ice to melt in  the norlhern 
regions. 

I t  has been the opinion of seveial writers that should the whole 
of the warm Gulf Stream water flow into the Arctic Ocean it  
mould probably remove the ice of Greenland, and it is reasonable 
t o  suppose that such wonld be the case. But, as far as I know, 
such theorists always fail to explain how tropical maters are ever 
nlade to flow into the high latitudes. They hare nothing to say 
of the low sea level trough caused by the westerly winds, extend- 
ing from Georgta to Greenland, and thus attracting both the Arc- 
tic and Gulf stream \vatera in  oppo~ite directions over fifteen 
hundred miles along the American Coast. For were it not for 
this low sea-level tlle Gulf Stream would not be able to rnove so 
far northward as it  now florvs, but would spread out were the 
Atlant~c a level plain, and become a drift current m u c l ~  further 
southward; especially wlth the Arctic currents opposing it  from 
the north. 

Profesqor Geikie asserts that there can be no doubt whatever 
that periods succeeding the Tertiary hare been charactetized by 
great oscillations of climate -extremely cold and very genial 
conditions alternating; and that during the frigid period, where 
we now h a ~ ethe greatest rainfall, the greatest sno\vfall took 
place. He also says, thaL during such times changes in the 
relative level of thr land and sea had taken place. But he did 
not believe that there had been any great movernentin ttle earth's 
crust. For while giving his \ie.rvs on the earth-movement 
hypothesis he declared that there was not tlle least evidence of 
great continental elevations in tlle northern hemisphere, and even 
i f  such improbable earth-movements mere admitted they ~vould 
not account for the glacial period. The assertions of Professor 
Geikie, that whele we now have the greatest rainfall, in glacial 
tinies the greateat soowtall took place, shows thnt the prevall~ug 
\vinds during the cold period must ha te  blown in the same direc- 
tion they now blow. Consequently, the great ocean currents, 
being governed by the prevailing winds, were during the glacial 
period moving in the same direction they now move. But the 
great Southern Ocean drift curlent lost its independent movenlent 
v h e n  the Cape Horn channel mas closed with ice; accord-
ing to the common coulse of nature must again be brought 
about. Thus, in the future, as in past glacial periods, the strong 
~vesterly winds that sweep the Southern Ocean ~ ~ o u l d  blow the 
surface maters away from the leeward side of the ice isthmus 
and so cause a low ocean-level; and it appeals that the only nater  
that could be attracted to this low sea-level would be the tropical 
n ater heaped against Bra211 by the tiade- winds. This tropical 
water on gaining Lhe low ocean level 11-ould sp~ead  over its wide 
depression, where the westerly winds would cause it to become a 
cllift current, and in this way it would be inoved along the shores 
of the Antarctic continent past the South Indian and South 
Pacific oceans and eventually be forced against tlie Pacific side of 
the ice isthmus and Patagonian coast, and so cause a high ocean- 

level. This high level would vastly increase the volume of the 
ITumholdt current, which ~ron ld  flow, as it now flows, down the 
South American coast to the equatorial latitudes, where it would 
become the main source of the great equatorial current. The 
latter current with an increased volume would also move as it 
moves to-day, across the Pacific, and through the East India pas- 
sages into the Indian Ocean, where it would flow on partly as a 
drift current until it joined the great IIozambique current, m7hicli 
would flow soutliu~ard along the east coast of Africa, the same as 
it now flows. At this age, when this continuation of the great 
equatorial stream gains the latitude of the Cape of Good Hope, its 
waters are largely turned eastward by the great drift current of 
the Southern Ocean; but a cons~derable portion of its waters turn 
towarcls the west forming the Agulhas current, n-hich florvs 
around the Cape of Good Hope into the Atlantic, where it min- 
gles with the cooler currents, which branch off from the great 
southern drift current; and so in  connection with the latter 
watcis is nioved by the south-east trade-winds towards the equa- 
torial Atlantic and coast of Brazil. Thus it  will be seen that the 
Agulhas current, while giving additional cvarn~th to the Atlantic, 
serves to retard soinewhat the ad\,ance of the coming cold 
period. 

The Agulhas current also part!y serves to replenish the water 
which at  this date is forced from the South Atlantic by the strong 
westerly winds into the southern Indian and Pacific oceans. For 
it appears that niore mater is now renlored by such winds from 
the South Atlantic than enters it from the Cape Horn channel. 
This channel being less than half of the breadth of the westerly 
wind-belt of the Southern Ocean, the drift currents clo not all pass 
through it from the Pacific into the Atlantic. Consequentlj~, a 
considerable portion of the drifting mater turns northward west 
of Cape Horn, and so forms the I-lumboldt current. Therefore, 
the Agulhas stream, which even now assists in replenishing the 
Atlantic, would be a much stronger current with the Cape Horn 
channel closed ; because the South Atlantic waters %x70uld continue 
as now to be forced eastward by the strong westerly winds, Set 
they could not be replenished as they are to-day directly from 
the Pacific; therefore, the 2vaters of the whole Atlantic Ocean 
would be correspondingly reduced. SLIC~Iconditions alone mrould 
greatly swell the warm Agulllas stream at  the culmination of a 
frigid period, and thus greatly assist the Atlantic in its operations 
while bringing ahout a warm period. Dr. <:roll, in his astro- 
nomical theory, declares the ice periods of the northern and 
southern hemispheres to be consecatire. Rut when we consider 
the wide connection and circulation of the tropical seas it seems 
impossible for a glacial epoch to be perfected in one of tlie hemi- 
spheres with a mild climate extending over ttle opposite portion of 
tlle globe. And it appears to me that the tropical lands I have 
visited show indicat~ons of having at  times experienced a tem- 
petature sufficiently cold for snow and ice to have gathered on 
their highlands, and in sonlelocations glaciers may have extended 
to the sea. Besides it is well known that Alpine plants exist on 
the higli mountains of tlle tropics; and it also appears that during 
some ancient period the climate has been favorable for their 
crossing the lower lands of the torrid zone, which tends to show 
that the frigid periods of the two hemispheres were concurrent. 

C. A. ar. TABER. 
Wakefield, Xaes., June IS .  

European Origin of the Whi te  Race. 

I HAVE received so many letters questioning my statement in  
Scielzce, March 25, that Omalius d'Hallog, and not Dr. Latham. 
was the first to maintain the European origin of the white race. 
that it seems due to the formrr scientist, as well as to myself, to 
quote his words. Even such a thorough-paced arch~ologist  as M. 
Salo~non Xeinach, of the National i\Iuseum, St. Gerrnain-en-Laye, 
writes: "Where did you hear that Omalius had presented the 
European theory before Latham? I am sure that it is not so." 

Now it t11e.e inquirers will turn to the Bulletins de 1'Academie 
Royale de Belgique, Tome XV., No. 5, >lay, 1348, they will find 
an article of 16 pages, entitled ''Observations sur la Distribution 
ancienne des Peuples de la Race blanche," par M. J. J. Olnalius 


