
zinc and sulfuric acid. This method introiluces con-
sideiable quantities of ZnSO, and is sornewhat uncer-
tain. 

A better method of freeing sea water of nitrate lias 
been used by the authors in which the ability of certain 
pelagic plants, such as algae and diatom-, to extract 
nitrate from sea water, even mheil coiltaineil in  glass 
bottles, has been utilized. 

Samples of surface water lvere collected 01-1August 1 
from the bay a t  F r i d a ~  Harbor. nTasl~ington, on an 
incoming tide. The plankton populatioil a t  this time 
consisted largely of diatoms. Two-liter samples, con- 
tained in glass bottles, were placed ~vhere they 17-oulil 
receive a niaximum of diffuse light but little direct 
sunlight. The change in nitrate coilcentration was 
followed over a period of seventeen days, Table 1, 

TABLE 1 

@paPOI-P wga N03-N 
per liter per liter 

Days 0 4 :: 14 17 
1.63 39 39 7 2.3 0.0 
3.00 27 22 22 15 0.6 0.5 
3.50 66 72 68 35 20 1.6 
4.00 70 6S 73 40 29 6 
4..50 32 23 1 3  7 6 . . 
3.00 44 44 4 i  30 6 0.0 

" uga or niicrogram alom is equivalent to  gram atom x loa. 

using a rnodllication of Harvey's reduced strychnine 
method.' T\T~Oor three ml sanlples of water that had 
been filtered through a Jena G-3 fritted-glass filter 
were mixed with an equal volume of reagent. The 
color was allo\ved to develop for  three to five hours i11 
the dark and then the ~ ~ h i t e  beparatedsediment via' 
from the red solution by centrifug:~liz~tion. The 
color esti~nations were made with the Z~iis-Pulfrich 
photometer using a variable cell depth of 1-10 nnrl 
and the S-53 color f i l te~.  The in-trument had been 
calibrated against standard solutions of potassium 
nitrate in nitrate-free sea water of the same chlorinity. 

No special control was exercised over the presence 
of animals or bacteria, the type of plant3 inr olved or 
the abnomlal conrlitions of environment. These prob- 
ably affected tlie rate of photosynthrsis of tlie diatoms 
more than any small difference., in concentration of 
nutrient salts. As s h o \ ~ ~ n  in Table 1, the phosphate 
concentration was valied bat had no effect on the rate 
of nitrate removal. The addition of plankton, eol-
lected from the bay ~ v i t l  a hand net, acceleixted the 
nitrate relnoval in general, although the nitrate con- 
centratio11 occasionally increased a t  first. Probably 
this mas due to bacterial action on the plankton billed 
by removal from their naturaI habitat. 

9. soon as the samples becatlie nitrate-free, the sas- 
pcncled oxpanism.. \%-ere by filtration allfl mer- 

3 TT. W. IIarvcy, Ralip. r f  Pvoc-TerB., 53 : 68-74, 1929. 

curic chloride \\-as added to prevent the formation of 
nitrate through bacterial action on the dissolveil albu- 
minoidal nitrogea. Eight ml of saturated solutioil per 
liter of spa water was an effective amount and did 
not interfere ivith the subsequent dctern~inatioilof 
nitrate. The water was stored in paraffiiieil bottles 
until used. 

REX J. ROBINSON 
BEN.J.31. G. ZFICIIER 

O C ~ ~ ~ N O G R A P H I CL YBOR~TORICS, 

SEATTLE 


SMOOTHING COLORS A P P L I E D  BY 

COLORED PENCILS 


BRANDONGROTE,of the 1-acuum Oil Companr, 
Bladrid, Spain, described in the April -1 issue of 
SCIENCE a seelliingly "nrw" method of s~noothing 
colors applied by coloreil pencils. This method is so 
old in the U. S. Forest Service that I tried to determine 
it. origin. 12s I have b ~ e n  in the Service only twenty- 
tx70 year? I \vent to our head draftsman, here i a  Xis- 
soula, Joe Halm. Ire  could not tell me because-
"IT-hen I started out coloring maps, in 1912, the old 
t l m e r ~  showed me how to use gasoline to smooth and 
fix the colols"! Standard rubbing pencils called 
"stomps" are obtainable from any d r a f t s t i ~ a i ~ ' ~  supply 
store which are absorbent and permit a much better 
job of gasoline smoothing than can be done ~17ith a 
cloth, as recomlnended by UP. Grove. 

Mr. Halm informed me that his CCC traiaee-drafts- 
men, a t  the Sine Mile Camp, have rccently discovered 
something that mas nevi to him, ho\vever, The b o p  
hare found that the liquid used ia  Pyrene fire extin- 
guishrrs is just as good and lnucll cheaper than drug 
\tore or c.p. carbon tetrachloride f o r  rel~zovingcolors 
villich for  some wason have to be changed or elimi-
nated. The colnmercial Pyrene fluid is also better than 
carbon tetrachloride for  cleaning tracings which have 
been soiled in  the proccsc of inking. The Pyrene does 
not thin rhc India ink lines as rnuch as c.p. carbon 
tetrachloride. After it has evaporated colored crayons 
and gasoline slnoothing call be u-ed \~~i thout  any thin- 
ning or  weakening of the colors. 
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