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I t  is, however, interesting to note that the 
remarkably well defined Tight-handed or east-
ward shifting of many radial streams that flow 
down the gentle slope of the great alluvial fan, 
known as the plateau of Lannemezan, a t  the 
northern base of the Pyrenees-beautifully 
shown on the 1:80,000 map of Fralice, sheets 
216, 217, 227, 228, 229, 239, 240, and 241-
has been explained by Marchand and Fabre2 
not as a consequence of the earth's rotation but 
as a result of stronger action of rain driven 
by westerly winds; so that here it  is the valley 
sides facing against the wind that are the 
steeper, .\t-hile on Long Island the steeper val- 
ley sides face with the winds. I t  is difficult to 
understand just how either explanation works, 
but in  any case the relation of the steep valley 
sides and the prevailing winds is unlike in  the 
two examples. 
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POSSIBLE CAUSE OF THE RED COLOR OF 
POTASH SALTS 

THE red color of certain potash and ordinary 
salt deposits has been observed i n  many parts 
of the world, fo r  example, in  the Indian, Ger- 
man, Alsatian and Spanish potash deposits, i n  
Nova Scotia, west Texas and doubtless i n  other 
places that the writer has not heard of. The 
same, though a less intense coloration has been 
observed by the writer in the surface salt and 
strong brine standing in the trenches and in 
pools along the margin of the salt ponds where 
solar salt is made along the shore of San  Fran-  
cisco Bay, California. It has been noted ati 
Searles Lake in the same state. I am told that 
the same red color exists also in  the solar salt 
ponds on Turks Island. I t  is undoubtedly of 
common occurrence in  many places where solar 
evaporation results in  producing salt, either 
naturally or artifioially. 

The red color associated with certain potash 
minerals is so common that it has come almost 
to  be regarded as  a means of identifying oer-

2 Les Brosions torrentielles et subabriennes sur 
les plateaux des Rautes PyrBnBes. C. R. Congr. 
floe. sauantes, 1900. 

tain of them, fo r  example, the mineral carnal- 
lite in the German deposits. There is however, 
as chemists well know, nothing inherent i n  the 
composition of carnallite (KC1.XgC12.6H,0) 
to cause this red tint and indeed the normal 
color of the pure double salt should be the same 
as that of ordinary white salt. 

There has been a great diversity of opinion 
as to the origin of the red color in solar salt 
and bitterns where solar evaporation is in  pro- 
gress. That it is not necessarily due to the 
presence of iron appears evident f ~ o m  the ob- 
servations of George Lunge, the expert on sul- 
phuric acid manufacture. Lungel states that :  

The red color exhibited by many alkaline 
salt lakes, which is often also apparent in the 
salt deposits, is ascribed by Payen2 to the pres- 
ence of small crustaceans, Avtemia Salina Leach 
(Cancer salinus LinnB), which appear in 1:rsge 
masses ~vhen the water has attained a density of 
1.16, and which are of a gray or greenish color; 
on further concentration to a specific gravity of 
1.21, they die and form a red froth at  the sur-
face. . . . I, for niy part, must decline to accept 
the assumption that the red color is regularly 
caused by the presence of Artemia .or other ani- 
mal organisms, if i t  is ever due to that cause; 
for the salnples of red water 'which I had myself 
taken from the lakes of the Wade Atrun have 
preserved that color during the many years I have 
kept those samples. The red filtrate shows noth- 
ing under the miscroscope; the color is a t  once 
discharged by adding nitric acid or hypochloride 
and hydr~chloric acid and is evidently caused by 
organic substances present in solution. There 1~3 

no iron present. 
Recent studies made i n  the U. S. Bureau of 

Fisheries, Department of Commerce, connected 
with the reddening of salt fish are of interest 
and importance in  this connection. They are  
also of economic value i n  view of the consider- 
able annual losses to the fish industry caused 
by salt fish developing a red color when stored 
under moist conditions. The Bureau investiga- 
tions, which were conducted by W. W. Brownes, 

Lunge, Geo., Sulpkuric Acid and Alkali, Vol, 
2, pt. 1, p. 58, 1909. 

2 Payen, Anselme, Anlaales chim, et plays., 24 
ser., Vol. 65, p. 156, 1837. 

3 Bureau of Fisheries, Document 896, 1920, pp, 
27-28. 
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indicate that the red color- is due lo two micro- 
organisms, which probably originated in the 
sea salt used in curing the tish. The color 
varies from pale pinli to deep carirnson, the 
former the result of tlie growth of a spirochete, 
and the latter produced by ;I k~acillns form. 

These nlicroorganisms grow in completely 
saturated brine on salt fish and on salt piles, 
but no growth appears in media containing 
less than I5 per cent. of salt by weight. The 
most favorable temperat,nre for  tlie growth of 
both organisms is between 50" arid 60" C. in-
dicating that tlie salt lagoons of tlie tropics 
are probably sources of infection. Sunlight 
is not germicidal, whicl~ also points to their 
tropical origin where pigmentation is required 
agair~st bright sanliglit. Ortlinary bacteria are 
killer1 by ten min~ttes expo.-inre to the I)i*ight 
sunshine. Salt acts as a pl,ese~.vntive prevent- 
ing the growth of most organisnls, but here is 
a n  instance of just the opposite effect. 

I n  summary, the results o f  recent irivestiga- 
tion indicate that the cause of the red c~olor in 
solar salt and brine is due to org:rriisms as in-
dicated above and that their sonrcae is salt pro- 
duced by solar evaporation. Both 1Snropeari 
and American sea salt is infected, but niined 
salt is free from their presence. 

The studies made by the Bureau of F'ish-
eries and by others before i t  (See Bibliography 
published by Rurea11 of Fisheries) have sug- 
gested to the writer that possibly causes allied 
to those now producing red coloration in solar 
salts may have been active as long ago as  the 
Permian. Whatever inay be the main cause 
of the reddening of the l-'ei.mian potash salts, 
the question natrlrally arises, i s  the reddening 
in the potash salts of the German Permian, the 
Alsatian Oligocene and the Spanish Tertiary 
deposits due to  tlie same or similar agencies 
that a re  causing reddening in the solar salt 
of ilie present time. Tt is prohahle that both 
types of salts have been formed u~lder  essen- 
tially similar conditions, that is, salt pan  con-
ditions. I f  this last statement be admitted, 
then i t  points to the growth of bacteria, a t  
least intermittently, from the Permian clown to 
the present. 

This is presented to intinc~c? Y~irther stcldy 

along this line and to elicit discussion and 
opiriioris. Xnch studies may also throw some 
light on temperatures daring Permian arid 
later geologic time. 

W.C. PIIAX~EN. 
THE S ~ L ~ A Y  COMPANY,PROCESS 


SYRACUSE,
NEW YORR, 

POPULAR SCIENCE 

To T H E  ED~TOR SCIENCE: sorry toOF I am 
see that Dl-. I<. Dorsey confit,~~r\' the o p i ~ ~ i o n  
rxpresied by Dr. Brooks2 and m y s e l f q h a t  sci- 
ence is relatively losing gl-onnd in popular 
iiltereit arid esteem. I fear he is riglit also ill 

saying that this is in part  the fa~ l l t  of xcien- 
tists. F o r  the prevalent indifference and even 
hostility of the pnblic. to the higher teachings 
of scaience inag be nlatched b> the inrlifferencr 
and even hostility of certain ';cientitic men to 
the "vnlgarisatioii of science." 

It  i, quite true, a i  Dr. Dor~iey point5 out, 
that iiolated fa&, however nlmterom and 
anthentic, do not eoristitute >cic~nce. 1 have 
kept that point in mind in all our Science 
Service work. F o r  instance I said in a recent 
magazine artirle :4 

Wc (.an get fro111 the reading of science not 
only new things to think about, hut, 11l1:tt is lnovc 
inrpo~t:lnt, new vv:~ys of thinking :~honttliings. 

Rnt 1 hope that Dr. I>orsey will not dis-
courage those of u i  who are trying to get a 
larger amount of "mere information7' in the 
newspapers. A few more facts are veally 
needeci to seaion the mass of fiction there. We 
niar al,o hope to get over ioine idea of the 
relation< between facts and hotv the scientkt 
finds his far ts  and what he get5 out of them. 
But  we can not expect that the newspaper 
reutlrr will acquire the habit of persistent ex-
perimentation, conhtant criticism, rigorous sea- 
ioning, projection of hypotheses, balancing of 
theorles and su5pension of judgment cltaracter- 
istic of the seierltific mind. rf the lajmatl 

1S c r e ~ c ~ ,55: 374, 1922. 
2 Jotrrnal WnsAi,~.gton Acude,tny of Saim,ces, 

12: 	73, 1922. 

3 SCIENCE,55: 241, 1932. 

4 "Seienoe from the Side Lines," in T k e  Cen- 


fury,  January, 1922. 


