
operating that all functions are sustained in 
effective cooperation. Not only do the differ- 
ent salts mutually offset each other's physio- 
logical deficiencies, but {hey arc able to offbet 
tlie usually harmful action of the solvent. 
Loeb has found an interesting experimcntal 
subject in Funrlz~ltts,a fislz wllich is at  horne 
not only in the complete niixtnrc, but which 
1il;en;ise survives for a tirne in cli~tilled water. 
I n  t l ~ c  case of organisn~s which survive indefi- 
nitely in distilled water, i t  is likely that niany 
do so largely by virtue of the salts contained 
in their own bodies. I n  general i t  appears that 
pure water extracts ions niore or less rapidly 
froni many plantr and animals, ant1 in case the 
esperirncntal organism in  question is of con-
siderablc size and the volunic of watcr suffi-
caiently limited the medium may easily get 
enough ions froni the experinlental plant or 
aniinal to offset the hannful action of the pure 
watcr. The ability of FundzcZus keterocliius 
to part with considerable quantities of salts 
to fresh water without imrncdiatcly evident 
injury has been shown by Sumncr. This fish. 
is, homcver, hardly typical of marine organ- 
isms as a whole. I n  the red alga, incomplete 
niixttxres are injurious, as but,in P?~ndulz~s, 
unlike it, they are promptly killed by distilled 
water, which for them must bc listed with the 
otl~er constituents which, taken individually, 
act as fatal poisons. In this cme, the nlix- 
ture of salts is required to antagonize or 
efface tlic action of the water. A harmful ac- 
tion has been shown to characterize distilled 
water when used as a medium for various 
land plants as well, and to antagonize or efface 
this harndul action certain nzixturcs oP salts, 
strikingly reminiscent of sea water in many 
irnportalzt points, the so-called nutrient solu- 
tions, were long since devised by linop, Sachs 
and others. It has been shown more recently 
by Osterhout and others that the so-called 
nutrient salts are toxic to land plants when 
talten individually in much greater dilution 
than has been generally supposccl. 

Tn both sea watcr and the more or less clilute 
nutrient solutioiis present in the soil, normal 
life is sustained as a rule only in mixtures of 
proper proportions and necessary concentra-
tion. Since salts are required in both cases 
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to overcolne the harmf~il  action of pure water, 
as wcll as that of the salts themselves, there 
secms to be no reason to seek to limit tlic use 
of the term "balanced solutions " in the man- 
ner suggested by Loeb and Osterhout. Unless 
sve admit that  malnut~ition due to a deficiency 
in nutrient salts is a forlrr of toxicity excited 
by the substanccs present, we can harrlly escape 
the :ilternative proposition that the lni~sing 
salts are injurious in nbse?ztia. 

R ~ D N E YXI. TRUE 
PJUREAU OF I'LAXTIXDUSTRI, 


U. 6. DEFT. OF AGRICLLTURE 

INI907 Drabblc and T)ral)h,'ulel argued from 
a series of plasrnolyzations of the leaf cells of 
a numbcr of British plants Eroin a range of 
habi1,ats that  plzysiological drg neas of the 
sul~straluni is the primary factor in the de- 
termination of thc osrnotic strength of the 
coritc~its of the leaf cclls of flowering plants. 
Ak~ont four years later FittingZ applied the 
plasmolytic method in an extensive reconnais- 
sance physiological study of the vcgctation of 
the roclry pcalis ancl slopes of the Cliaine do 
Sfa and the adjacelit lomlanclc, conzprising 
concentiated salt ~narsh and arable oasic. 
EIere he reports sorno enormously high con-
centrations of cell sap, such indeed as would 
theoretically give pressures of over 100 at-
mospheres if confiried in suitable semiperme- 
able me~iibranes surrounded by pure water. 

The results of these two papers force upon 
one the conviction that observations of the 
concentration of the cell sap may form a legit- 
imate, ancl indeed essential, feature of com-
prehensive and thoroughgoing ecological or 
ph,.itogeog~aphical study. 

One must note, however, that the number 
of observations froni each habitat strtclied by 
Drahble and Drahble was small, and that their 
niaxi~sium intensity of dryness mas not very 
great. Again, diere is no satisfactory series 
of determinations of the osmotic pressure of 
the sap of niesophytic plants to serve as a 

~Drnbblo and Drabble, Bio.-CAem. Jour., 2 :  

1907. 


2 Fitting, %eitsc,hr. f .  Bot., 3 : 1911. 
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basis of comparison for Fitting's xerophytic zona, during February, Ifarch and April, 
series. Furthermore, both investigations were 1914. As a basis of comparison determina- 
carried out by the use of plasmolytic methods, tions on species of the spring and early sum- 
the accuracy of which when used under any mer native and naturalized flora of the vicin- 
but the most ideal conditions is open to some ity of the Station for Experimental Evolution 
doubt. were made.3 Each series comprised not far  

Finally, the possibility of the existence from two hundred determinations based on a 

I 

i 

:; 
rT I
W i  
0 1 
W ,a ,  

Z 1

2 ;  
21 

+: 
( L '

? ;  
2 ;
2 :  
S i 

R-TUCSSN, D_E_SERTS-_-- - - ;1' 

OShtOTlC PRESSURE IN ATMOSPHERES 
1 I 8 I I I L L J _ U I _ I _ I W I L ~ ~ I  I I I I I I r I I I I I I  L JLLLAA, 1 ' : )  
5 /O S 20 2 5  30 3 iL0 W SO SC 6fl 6(' 

Draughtsman's curves smoothing the summed perceutage frclqnencies of osmotic, pressures of 
various magnitudes in the sap of plants of the deserts around Tueson and from the various habi- 
tats  near Cold Spring II:irbor, Long Island. 

within the living plant tissues of concentra- large number of representative species. Cacti 
tions so high as these reported by Fitting has are exclucled from the comparison because of 
Leen questioned by plant physiologists. known peculiarities. 

I t  has therefore seemed to us  highly desir- Tho results will ultimately be published in 
able that further series of evidence should be detail. Preliminarily the di-ff'erences between 
gathered. Such data to be of real value the two regions are most convincingly 
should comprise extensive series of as nearly brought out by the accompanying diagrams. 
as possible con~parable determinations from Tn these the actual frequencies of osmotic 

desert and moist regions. The technique pressures4 of various magnitudes liave been 

mhic21, seemed to us the most trustworthy is 3 The methods used mere thoqe already described 

the well-known freezing-point lowering (see Gortner and Harris, Plant World, 17: 1914), 
except for  the fact  that  the freezing-point lomer- 

method. ings lvere determined by vaporization of ether 
The director of the department of botanical in a Dewar vacuum tube jacket surrounding the 

research of the Caraegie Institution of Wash- fleezing tube in  which the bulb of the Beclmiann 
ington made i t  possible for two of us to carry thermometer was inserted. 
out a series of cryoscopic determinations on 4These are obtained directly from the depres-
the spring flora of the vicinity of Tucson, Ari- sions of the freezing point, corrected for  super-



reduced to a percentage basis and these rela- 
tive frequencies summed from the beginning 
for each successive grade. The carves are 
merely draughtsman's curves smoothing tlle 
empirical frequencies, but for present pur-
poses they are quite good cnough. 

From such curves one may read off at  once 
the relative frequencies of pressures of dif-
ferent grades. Thus for the Cold Spring 
'TrIarbor series fifty per cent. of the pressures 
are about 10.5 atmospheres or lower, wl~ereas 
in  the Desert series GCty per cent. of the 
pressures are 15.7 atmospheres or 1ligI:ller. I n  
the Tucson series about thirty per cent. of the 
concentratioils are the equivalent of over 20 at-
mospheres, wl~ereas in the Cold Spring Harbor 
series only about three per cent. of the cases 
exceed this value. 

Note also that in the Desert there is a 
higher maximum and a higher minimum than 
in the more mesophytic habitat. The range 
of variation is also far  greater in the Tucson 
than in  the Cold Spring Harbor series. 

I n  using cryoscopic methods we have so far  
failed to find pressures so high as those re-
corded by Fitting. We are not, however, 
ready to suggest that they do not occur. Pos-
sibly our failure to demonstrate them in the 
Tucson 'egion may be due to tlis fact that our 
determinations were carried out a t  the close 
of the winter and spring ~qainy season, and 
hence on plants which had not been subjected 
to the maximum dryness of the region in 
question during the growing season of the 
year in which the determinations were made. 

ON THE GENUS TRACIIODON~ 

Tiv 1902 Mr. J. B. IIatcher published an 
article2 entitled " The Genera and Species of 

cooling, by  the use of tables already published. 
See Rarris and Gortner, Amer. Jonr. Bot., 1: 
1914. 

1 Published with the permission of the Director 
of the U. S. Geological Survey. 

3 Av~?anZs of the Carnegie Afuseurn, Vol. I., 1902, 
pp. 377-386. 
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the Trachotiontidat (IIadrosauridw, Claosau-
ridrc) Marsh," in which the conclusion was 
reached 
that the ten genera [of tho Tracliodontid~~] rrhich 
have been proliosed sho~ild be xeduced to two. 
Trachoc7on Leidy anif Clnosaurzcs Nnrsh, while the 
remaining eight genera should be treated as 
synonyms of Trachodon, which should also be 
made to indude P. (Cltrosaurzcs) annectens Marsh; 
hil lo the smaller Clnosaurus a,qilB described by 
Marsh from the Kansas chalks [Niobrara] may 
still be  considered as po~ta in ing to a distinct 
genus. '' 

These conclusions were almost unanimously 
adopted by American rertebrate paleontol-
ogists in their subsecluelxt work, and this gen-
eral use of the term Trachodon has continued 
up to the present time. 

The Gntling of more perfect material in re-
cent years has shown that  several of the species 
formerly referred to Trac71odon represent dis- 
tinct genera, and in the light of these dis- 
coveries I-latcher's reduction now appears to 
have been too radical, but he was probably 
correct in restricting Claoscturus to tlie single 
species from the Niobrara formation. 

I t  is -~~nfortunate,however, that this view 
of the genus Trachodon, which includes spe- 
cies from tlie Judith River forination to the 
close of tho Lance, has become so widely 
accepted by paleontologists. 

I n  the first place the type of the genus 
(Trachodon mirahi l i s  Leidy) is from the 
Judith River formation and was founded upon 
inadequate material consisting of " specimens 
of teeth generally very much worn and in a 
fragmentaqy condition," so that i t  is quite 
impossible to iclcixtify positively with them 
better and subsequently discovered specimens. 

Tliat later TIntchcrs appreciated this fact 
is clearly s l~omi  by the following extract: 

Although tho trachodonts are  easily distinguish- 
able by  thrir teeth from the other Djnosnuria of 
these beds [Judith River] it is scarcely possible t o  
identify the various species of this genus or the 
genera of tEio family from tho teeth alone. 

Even t11oug.h it eventually be found that 

3 T. W. Stanton and J. B. FTatcher, "Geology 
and Paleontology of the Jndith River Beds," Bull. 
257, U. S. Geol. Surv., 1905, pp. 96-97. 


