
SCIENCE. 
L E T T E R S  T O  T H E  EDITOR.  6 = .005 S v Z  is the most satisfactory yet determined, and does 

The i~ t ten t ion  o f  sc ien t i j c  ?nen i s  calZed to the advaiztnfes o f  the corrcsjondence not differ by more th:111 four or five per cent from the truth. 
ro~illlzns~ ~ S C I E N C E ~ O Y ~ ~ ~ C ~ ~ Z ~ ~ Y U ~ I Z ~ ~ ~ ~  XIThile there has been this great dificulty in determiningon record dr ie f j re i iwz i~rary  notices 0f the 
t h e i r  investigations. Truenty copies o f  the izu?n6er c o ~ i t a i n i ~ q  above relation, there has been just as much, if not more, in connec- his  c o ~ n ~ n u n i c r ~ t i o n  

*," 

wiZZ 6r fzirnished free to a n y  coorres@ondent on reqz&est. 
The editor will be ,rZizd toj2~bZish n q  rj2reries conso,zanf u i f h  the c/z<zroclerof 

thejourwaZ. 
Lhrres/ondettts are  reyaested to be as 6rie f asjossibZe. The ~t ,r i ter 's  nume i s  

i n  nZZ cases reqzrired nsp,oo f u f ~ o o d f a i i h .  

W i n d  Pressure and Velocity. 

T H E  importance of a n  accurate determination of the relation be- 
tween the pressure and velocity of the \vind \\,ill be readily recog- 
nized. This  relation is especially ileecled by the architect and 
bridge-builder, since most instruinei1tal deterinirlations are of the 
wind's velocity. The  problem is ~ n u c h  illore intl.icate tha11 is ordi- 
narily supposed, and the diverse results ohtainerl hy experiirienters 
of great ability shorn ho\v the deterinination of the movements and 
behavior of gaseous ~netl ia are hedged about ~viill difficulty, and, as  
already pointed out in Science for July 8, the absolute necessity of 
building up the science of meteorology on a firin fouildation of fact 
rather than theory. 

There have been t\vo methods of experinlentation : the earliest, 
with plates rotated upon an arm seldom exceetling 10feet in length, 
and, later, by the exposure of plates to direct air-motion. Uorda, 
-in 1763, with plates rarlging from 16 to 8 j  square inches area, ob- 
tained the following relation, 

in ~vhich  j= pressure in pounds on the plate, c = contour of plate 
in feet, S= surface in square feet, and v = velocity in iniles per 
hour (this notation will he maintained th ro~~ghou t ) .  

In 1873, Hageri tried most careful esperiinerlts with an arm of 
8 feet. The  velocity ranged from I to 3 miles per hour, but the 
room was so sinall that at  the latter velocity the air was set in feeble 
rotation. The  plates ranged in size from LL to 40 square inches. H e  
found, as  did Borda, that the pressure per square foot increased with 
the size of the plate. T h e  follo\ving is the relation established by 
him, 

p = (.002894 + .OooI~ogc )  S v 2 ,  

This formula for this relation has repeatedly appeared in print, and 
each time it has heen changed. This is believetl to be correct. 

Singular a s  it inay seem, these experiments have been allnost the 
only ones quoted in tliscussions of this question, and yet it is easy to 
s e e  that they are utterly useless for determining the pressure of a jo- 
mile wind on the side of a building. 

In November, 1886, a few experi~nents in IVashington with an  
a rm of 4 feet, and plates froin 16 to j76 square inches area, gave 
fhe  relation, 

# = (.0032 + ,00034 C)  S 'UZ. 

The  agreement \\.it11 I3ortla's results is very interest~ng. 
Afterward, \\rith the same style of apparatus and an arm of 16 

feet, the relation found was 
1/, = .O03.$s'71'. 

T h e  veloci'cy of the larger plates was only 4 iniles per hour, so that 
this forinula does not help us for greater velocities. It was certain- 
ly established that there was no difference in pressure per square 
foot depending on the size of the plate. Turning to experimei~ts 
,of the secorld class, we find that Thibault ohtains, with plates froin 
I to 1.5 square feet area exposed to the wind, the relation, 

$ = .00475 S V '. 
I n  France, with plates exposed on a locoinotioe rui~ning 44 miles 
per hour, the relation estahiished \vas 

$ = ,0053j S v Z .  
I n  this case, probably, a slight allo\\.ai1ce must be inacle for the 
-wind with the train. 

In  the ' Encyclopzdia Rritannica,' article ' Hydromechanics,' the 
mean  of all the better determinations is 

$ = ,00496 SvZ. 
W e  may conclude, st, that experiments with whirling arms of 

less than 16 feet are very untrust\vorthy ; zd, that we need determi- 
.nations with rapid, straight-line motion, hest obtained, perhaps, by 
,pushing two or three platform-cars loaded with iron in front of a 
locomotive, exposing the plates on the front ca r ;  gd,  the relation 

tion wit11 the relation betxveen the velocity of the wind and that  of 
the culls of Kobinsoi1's anemometer. Some confusion has arisen from 
the fact that the standard anemometer in England has 9-inch cups 
and 24-inch arms, \vhile in our cou11ti.y we ha\-e 4-inch cups and 
7-inch arms. 

It has been deterrniiied, hy careful esperir;ient in England, that, 
if the large type of anemometer has a factor of 2.5, then the smaller 
should certainly have 3.00. after a long research Dr. K o b i n s o ~ ~ ,  
~v i tha mhirling n l~chine ,  decided that tile factor (of the sinaller 
irlstruinent proi~ably) should be about 2.5. After trying a few es- 
periments in the open air, however, he changed his view, and de- 
cided that the factor should be 3.00. i n  Washirigton, with an arm 
of 16 feet, and a velocity of 12  miles per hour, the factor was found 
to be 3.00. 

Quite recently the Chief Signal Officer, through the Itindness of 
the officials, as  a prelin~inary to carrying on experiments on plat-
form-cars, a s  suggested above, has hat1 ail anemometer placed 
upon a Iocomoti\~e of the Baltimore & Ohio Railroad rurlnirlg 
from this city to F3;~ltirnore. Oilly one round trip has heen tried 
thus far : in the outcvarcl trip the velocity of the train \vas about 20, 
and returniilg it was allout 46 miles per hour. Allowing for the 
actual wind, \Ire find the anemometer indication 46 iniies going, and 
37 returning. T h e  distance \\,as 40 miles, and we inay consider 
that the excess of about 6 iniles was due to the heaping up and 
flowing over of the air in front of the locomotive. All things con-
sidered, it seems probable that the factor 3.00 no\v used in our 
ane~noineters of 4-ii~cli cups and 7-inch arms is entirely correct : 
certainly no change in the present factor can be thought of for an  
instant. A conlplete discussiorl of this cluestion has already been 
prepared by me, and will appear in October. The  other side of this 
question has been recently presented by Professor Ferrel in the 
August Anzer~2nn ~~ei.teuvalo~~icnlJoz~~~~znZ.E l .  ALLEN ~IAZF:N. 

Washington, Aug. 22.  

T h e  Formation and  Dissipation of S e a - W a t e r  Ice. 

MR. llT.iS. ASI-IF:'S opinion on the freezing-point of sea-water, 
and the conclusioi~s he draws from his experiments, cannot he ac- 
cepted. T h e  arrangement of the esperiinent described in No. 228 
of Scie:zce seeins to be insuficient. A hole was cut through ice 87 
centi~netres (2.8j  feet) thick. The  water withi11 was thoroughly 
agitated by stirring from be lo^^^, and during the actual observation 
slightly agitated. T h e  thermometer was held nearly horizontally, 
the bulb slighty lower than the rest of the instrument, just belo\v 
the surface of the water. When the ice-film began to form, the 
reading of the thermometer was -aO.g C. (26O.7 I;.),the teinpera- 
ture of the air being -24O.8 C. (- 1z0.6 F.). The  greatness of the 
difference betxveen the freezing-point of the sea-water and the 
temperature of the air detracts from the value of these observations. 
T h e  ice is forming so rapidly that brine is included ainorlg the crys- 
tals : it is e\-en probabie that cryohydrates are forined at  the sur- 
face. On the other hand, the freezing-point of sea-water was not 
only found by ~nelt ing sea-water ice, as  iSslle assumes, but also by 
freezing sea-water, and was always found to be between - 1O.6 C. 
and - rJ.S C. (29O.1 and 28O.8 F.), according to the concentration 
of the solution. Mr. Ashe's second remark on this subject in Xo. 
232 of Sczkizce does not agree with Huchanai1's interesting researches 
on the melting of fresh-water ice in solutions of salts. IIe has 
sho\vn by an  excellent series of experimei~ts (,!Valz6re, April 28 and 
&'lay 5, 18871, that, \\Then sea-water is frozen to the extent of fifteen 
per cent of its mass, and the crystals so formed are allowed to melt 
in the liquid in ~vhich  they have heen produced, they 111elt exactly 
a s  they have been formed. If s11o\v or pure ice be  iininersecl in the 
brine formed by partially freezing sea-water, it ~ne l t s  at  the same 
temperature a s  the ice \vhich had been forined by freezing the sea- 
water, so long as the chemical composition is the same in each case. 

In a third letter to .Ycz'e:~ce (No. 237), Mr. Ashe inakes some re- 
marks on the forination and character of Arctic ice. H e  says, that, 
as  the tleilsity of sea-water increases till the freezing-point is reached, 
ice is not forined at  the surface, hut at  a certain depth. I11 fact, the 
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cooling goes on from the surface, and is far more rapid than the 
motion of the water to deeper layers : therefore ice is formed before 
the cooletl masses sink to the depth and :ire replaced by warmer ones. 

I can confirm Jtr. Ashe's observation that the new ice frequently 
forms tirst on projecting points It seems to me that p:%rticles of 
ice which have formed on the shore are  driven by wind ant1 waves 
into the sea, and act as  so many centres of congelation. As these 
particles and small cakes are drifting before the bvind, long, narrow 
streamers are formed, each new opening being rapidly filled by new 
ice. These narrow strips do not consolidate, but are driven to a 
lee coast, or their motion is stopped in some other way. Then they 
are pressed together, the small cakes are brolien and ovc~rflo~ved by 
ripples, the water f r ee~es  on top of them, and within a short time an  
extensive field is formed consisting of numerous srriall cakes pressed 
antl piled upon one another, and cemented by the n-ater that has 
overflown them. Besides this kind of ice, which is formed while 
the wind is blowing, sinooth floes are formed in small bays during 
calm weather. T h e  latter, however, form the smaller portion of 
Arctic ice. This process accounts for the great quantity of brine 
contained in the new ice. The  deeper layers contain far less salt 
than the surface ice, as  the mechanical admixture of ~ v a t e r  takes 
place 011 the surface only. The  sno\iT, on falling on this kind of ice, 
forms a slush, as it rrielts in the brine oozing out of the ice. This 
mixture freezes, and thus the thickness of the ice increases on the 
upper and lower sides simultaneously. T h e  different origins of the 
layers of ice accounts for their different character. 

During the winter the ice undergoes remarkable changes. T h e  
brine contained in ice of different depths is the more concerltrated 
tlie lolrer the teniperature of the layer. I t  is probable that the 
cavities between the ice-crystals are sufficient to effect a gradual 
decrease in the concetltration of the upper parts, which then begin 
to freeze, and thus become drier. 

When in spring the ice begins to melt, it loses its salt rapidly, and 
I observed in latitude 70° north, on the west coast of Baffin Bay, 
that it hacl become entirely fresh ahout the end of June, the brine 
being reinoved through the capillary- cavities. 

A rerr1a.rkable effrct of mechnnical action upon the dissipation of 
the sea-water ice may be observetl a t  places where rapid tides are 
running. \Vl~en the temperature of the air rises to about --zoo C. 
(-,+O F.), the ice hecomes saturated \vith water, and is being worn 
off a t  its lower side. It seems that the lower surface of the ice is 
rough, consisting of ice-needles witli isolated points. These are 
broken off by the violent motion of the water, and thus by tlie fric- 
tion of the broken pieces the volume of the ice-sheet is continually 
being- diminislied at  its lower side. In winter the same process 
must be g ~ i n g  on, though not to so great an  extent. Some places 
of this kind are open tliroughout the winter. Their extent is chang- 
ing according to the strengtli of the tides ; and during the spring- 
tides ice of about fifteen or twenty centirnetres thickness, ~vliich 
was forlued during the preceding neap-tide, is broken up and 
pressed under the  neighboring floe : consequently the thickness of 
this ice ~vould continually increase if it was not Ivorn off a t  its lower 
surface. In .fact, the ice in such placcs is very treacllerous and thin : 
therefore it seems, that, according to the strengtli of the current, a 
certain low ten~perature is required to resist its destructive influ- 
ence. Below the layer which has this temperature the ice is satu- 
rated witli water and being woi-n off. 

Xr.  Ashe touches upon another subject the explanation of wliich 
seems to me  insufficient. On steep coasts in the Arctic regions an 
ice-wall is found attached to the roclts, and reaching from high- 
water to low-water mark, gradually decreasing in thickness, and 
having a vertical side. When the tide ebbs, the wet rocks are ex- 
posed to the cold air, and of course arc covered tvith a thin sheet of 
ice. This process begins before the sea is frozen over, and, as  the 
water is still agitated by xvinds, the thickness of the layer formed 
during a single tide is considerable. This process is going on 
throughout the winter, and thus this ice-foot continues to increase 
in \vidtli. A t  spring-tide its level is overflown by water, bvliich 
adds to its height. It is characteristic of this ice-foot that the un-
broken land-floe extends to its foot, a single crack separating the 
two masses. Cliffs which are washed by water throughout the 
winter have frequently no ice-foot a t  all. This shows that the floe 
favors its formation. 

T h e  ice on shores with a gradual slope is quite different. He re  
it is not attached to the bottom, a s  Mr. Ashe's description ~vould 
imply, but originates in the follotving way. The  ice which is 
formetl on the surface at high water strands during the ebb-tide, 
and its \rolurne is increased by the freezing of the water left on the  
beach. When the title comes in again, the greater part of this ice 
begins to float, increases in thickness, and strands again on the  
roclts, By the repeated breaking of these masses on the rocks, tlie 
water is frequently exposed to the air, freezes, and thus the thick- 
ness of the ice is far more rapidly increasing than that of the un-
broken floe. It is continuall!- growing on all sides, new material. 
being also added on the sides, and thus a heavy pressure results 
which affects the neighboring parts of the flor, xvllich is frequently 
pressed under tlie level of tlie sea, is overflown, and thus increases. 
in thickness. If the slope is sufficiently gentle, this part of tile floe 
strikes also the roclts at  low water, and is added to the growing 
belt of grounded broken ice that surrounds the coast. Similar 
forrris of ice are found on mutl-beaches, and I believe tliat such i s  
the  origin of the unusually heavy mud-colored masses of Fox Basin, 
which is known to be extremely shallow. 

The  formation of the ice-foot which was tlescribed above i s  
siinlilar in origin and appearance to the frozen freshets which in 
winter form ice-~valls that are firmly attached to the steep cliffs.. 
This proves that Mr. Ashe's explanation of this fact is not correct, 
antl that fresh water as ~vell  as sea-water may freeze firmly to the 
grountl. DR. FRANZBOAS. 

New York, Aog, 19. 

T h e  Geologists' Congress. 

P E R ~ I I Tme to say a word concerning the generally fair and fulI 
report, in Science, of the proceedings in Section E of the i-\nierica~m 
Association. By a typographical error, a clause in the conclusion 
of the digest of the reporter on the Archxan is made to read 
" American geologists ~vil l  acquiesce in the 'ecommendations of 
the cnm~izittee," etc. ' Congress,' not ' committee,' was the word 
used. Again, " the  recommendation that all pre-Cambrian rocks 
should I)e called r2rchzan savors too much of pre-judgment, espe- 
cially in view of the recent studies of Irving and Walcott." 

These studies, which have resulted in the theory called by Pro- 
fessor Walcott, in his letter to the reporter, ' Prof. R. D .  Irving's, 
view,' Xvere very carefully considered in the body of the report. 
The  sentence above gives no idea of the entire recommentlation ; of 
how far it differs from the view of Irving, Cliamberlin, Walcott, and 
others ; nor of why it seems to best reconcile the conflicting views 
expressed by American geologists. 1st. The term ' Archgan ' as  
originated by Dana received the unanilnous suffrages of the Berliil 
Congress, and, so far a s  the reporter could ascertain, has the in- 
dorsernent of a very large ~najority of American geologists as  a 
general term to cover all pre-Cambrian rocks. Irving would selta- 
rate these rocks into two divisions of equal rank : to the lower 
(Laurentian) ' Archzan ' should be applied, the upper (separated 
by a physical break from the first, and containing an  unspecified 
nurnber of smaller breaks or unconformities) he would erect into a 
new group of equal rank with Arclizan in its new sense, and 
~voultl call it, after Chamberlin, ' Agnotozoic.' H e  recognizes " great 
unconformity between the Cambrian and the Agnotozoic, besides 
which there are minor, though still quite estenslve, unconfor~i~it ies 
between the members of the Agnotozoic itself." It is evident, from 
the tenor of all the vie\vs expressed on this proposed new division, 
tliat its exact rank is not certainly understood. All who recognize 
it believe that it has at  least as  high a rank a s  ' Paleozoic,' ' Meso-
zoic,' etc., but none can yet affirm tliat it may not consist of several 
such groups, divided by one or inore of these ' extensive uncon-
formities.' In view of this fact, and also of the ci:.cumstance tha t  
to a vast majority of geologists to-day the Archzan includes all 
pre-Cambrian rocks, it was thought that the recommendation of t he  
reporter avoided, to the greatest degree, any pre-judgment of this 
question. I t  is as  follows :-

" The division first in orcler of time shall have a rank of the first 
order, and shall be called ' A r c l i ~ a n . '  (a )  It shall comprehend all 
the roclts of origin anterior to the Cambrian. (6) T h e  lowest sub- 
division of the Archican shall be called the ' Laurentian.' (c) A 
division between the Laurentian and the Cambrian, pro\:isionally 


