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TABLE I 

Per Per Per Per 
cent. Probits cent. Probits cent. Probits cent. Probits 
kill kill kill kill 

1.0 1.87 50.0 5.00 80.0 6.13 95.0 7.21 
5.0 2.79 52.0 5.07 81.0 6.18 96.0 7.35 

10.0 3.28 54.0 5.14 82.0 6.23 97.0 7.53 
15.0 3.61 56.0 5.20 83.0 6.28 98.0 7.76 
20.0 3.87 58.0 5.27 84.0 6.34 98.5 7.92 

40.0 4.66 70.0 5.70 90.0 6.72 99.5 8.46 
42.0 4.73 72.0 5.78 91.0 6.80 99.6 8.57 
44.0 4.80 74.0 5.86 92.0 6.89 99.7 8.69 
46.0 4.86 76.0 5.95 93.0 6.98 99.8 8.87 
48.0 4.93 78.0 6.04 94.0 7.09 99.9 9.16 

the intermediate values in a symmetrical manner. 
These arbitrary probability units have been termed 
"probits" and are given above in an abbreviated 
table. 

The method just described for the analysis of 
toxicological curves has been applied successfully by 
the author to a large series of data from the litera- 
ture, a s  well as to unpublished records secured by 
himself or his associates. An example of this trans- 
formation is that of the curve in Fig. 1 into that 
shown in Fig. 2. Aside from an increased accuracy 
in calculating dosage-mortality curves and in inter- 
polating dosages from such curves over a more ex-
tended range of mortalities than has been practicable 
with the usual asymmetrical S-curve, this type of 
presentation has led to the following advantages : (1) 
a test of the proposed theory of toxic adion that (a) 
the variation in susceptibility among individuals is 
normal, and that (b)  the effectiveness of the dose 
increases as its logarithm; (2) a closer scrutiny of 
experimental technique to determine if the organisms 
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FIG.2. Data in Fig. 1converted to rectilinear form by 
use of logarithms and probits as explained. 

exposed 'to each dosage were truly equivalent and if 
the amoun'ts administered experimentally were uni-
formly proportional to the effective dosage over the 
entire range covered by the experiment; (3) the dis- 
closure of change in the mode of lethal action with 
certain poisons over different sections of the dosage 
range, indicated by an  abrupt change in slope as 
illustrated in Fig. 2 ;  and (4) a simple method of - . . . 
expressing, in the slope of a straight line, the relative 
uniformity or diversity between individuals in their 
susceptibility to a poison. 

The experimental records from the entomological 
literature to which this theory has been applied suc- 
cessfully include such diverse cases as the action of 
nicotine sprays upon aphids,4 of several fumigants 
upon adult T r ibo l i~m,~  of hot water upon Japanese 
beetle pupae,6 of x-rays upon Drosophila eggs,? and 
of acid lead arsenate upon fourth instar silkworm 
larvae.* A more detailed table of probits and a more 
extended consideration of insect toxicological tests 
will be presented later. 

OXIDATION-REDUCTION REACTIONS BE-. 
TWEEN NATURAL HYDROCARBONS 

AND OIL-FILLED WATERS 
As f a r  as known to the writers, i t  was G. S. Rogers 

who first pointed to certain constant relations be- 
tween the occurrence of sulphide and sulphate waters 
on Qhe one hand and of the composition of the asso- 
ciated petroleums on the 0ther.l Rogers suggested 
that this relation might be interpreted as indicating 
that sulphate waters were reduced to sulphide waters 
by petroleums with paraffin as a base, the latter a t  
the same time becoming oxidized and polymerized so 
as to yield naphthene or asphalt bases. Subsequently 
Bastin and his associates demonstrated that certain 
bacteria, may serve as agents in such or similar 
changes and it may well be suggested, on the basis 
of Bastin's experimental evidence, that a t  moderate 
tempemtures bacterial action is not only a sufficient 
but a necessary c a u ~ e . ~  

I n  1928 and 1930 Colacurcio and Bengtsoq3 at the 

4 3'. Tattersfield and C. T. Gimingham, Annals Appl. 
Biol., 14:  217, 1927. 

5 A. L. Strand, Ind. and Eng. Chem., Analyt. Ed., 2:  
4. 1930. 

6 W. E. Fleming and F. E. Baker, U. S. Dept. Agr. 
l'eohn. Bull., 274, 1932. 

7 C. Packard, Jour. Cancer Res., 10: 319, 1926. 
8 F. L. Campbell, Jour. Econ. Entom., 23: 357, 1930. 
1 G. S. Rogers, ''The Sunset-Midway Oil Field, Cali- 

fornia.-Part 11, Geochemical Relations of the Oil, Gas, 
and Water," U. S. Geol. Surv. Prof. Paper 117, pp. 26-
31, 1919. 

2 E. S. Bastin and others, "The Problem of the Natu- 
ral Reduction of Sulphates," Am. Assn. Petrol. Geol., 
Bull., vol. 10, pp. 1281-1826, et  sequor, 1926. 

3 M.  J. Colacurcio, '(Interactions of Hydrocarbons
and Sulphate Waters," Univ. of Cincinnati, Unpublished 
Master's Thesis, 1928. R. A. Bengtson, "Interactions 
of Hydrocarbons and Sulphate Waters," Univ. of Cin-
cinnati, Unpublished Master's Thesis, 1930. 
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suggestion of tihe senior author of the present paper  
and under the direction of Professor E. I?. Farnau, 
of the University of Cincinnati, carried out experi- 
ments bearing on this hypothesis. Briefly summar-
ized, these experiments suggested that sulphates could 
be reduced to sulphides a t  temperatures of approxi- 
mately 150" C., and thus within the ranges antici- 
pated in  oil fields on the basis of the geothermal 
gradient but above the probable viability of bacteria. 

Colacurcio, af ter  autoclaving the reagents to kill 
bacteria, used potassium, calcium, and magnesium 
sulphates and obtained reduction with the aid of 
sulphide-free West Virginia paraffin-base crude petro- 
leum. H e  employed iron bombs, cadmium chloride 
as  indicator, temperatures ranging from 85" to 
250" F., and periods vaiying from 1 to 24 hours. 
Though positive results were obtained a t  the elevated 
temperatures mentioned, room temperatures fo r  pe- 
riods of as  much as  two months gave negative re-
sults only. 

Bengtson used longer periods, glass bombs, and 
strip silver as a more delicate indicator. I n  bhe main 
his results also were positive, the sulphate reduction 
being most pronounced in the presence of ferrous 
snlphate and of clay as  catalysts. His  governing 
temperatures ranged u p  to 257" F. and his periods 
were chiefly three days long. Negative results only 
were obtained a t  temperatures approaching those of 
the room despite increases in  time u p  to a total of 
seven days. The oil was Pennsylvania "crude." 

The purpose of this brief notice is two-fold. First, 
i t  is desired to present the results of the experiments 
described above in abstract, i n  view of their obvious 
bearing upon the possible derivation of "asphaltn-
base petroleums from those with paraffin as  base; 
especially is  this summary desirable because of the 
fact that  the results have never been available to  
students of the subject. Second, the present authors 
take this occasion to announce bhe fact that they are 
now essentially repeating and extending the experi- 
ments of Colacurcio and Bengtson with the aid of a 
furnace constructed to maintain slightly higher but 
static temperatures f o r  several months a t  a time. 
They will vary (a)  temperatures and pressuTes 
within the ranges known or  estimated to exist in 
present reservoir rocks, (b) the paraffin compounds 
used, confining themselves, however, to simple paraffin 
group members i n  place of complex natural petro- 
leums, (c) the oxidizing agents, and (d) the catalysts 
which might occur in nature, such as  colloidal silica 
and "kaolin." 

C. H. BEHRE,JR. 
R. K. SUMMERBELL 

ON A SCURVY-LIKE DISEASE IN CJYICKS 
HOLSTand Halbrook recently reported1 that i n  the 

course of nutritional studies on baby chicks they ob- 
served the development of a "scurvy-like" disease the 
symptoms of which they say are nervousness and 
lameness, external and internal hemorrhages, bones 
often brittle and extremely low hemoglobin content 
of the blood. A cure was said to  be effected by feed- 
ing five grams of cabbage per bird. 

I n  a n  attempt to confirm the observation of Holst 
and Halbrook, three lots of twenty-five day-old Leg- 
horn chicks each were placed on the following diets. 
Lot 101  was fed the Holst-Halbrook diet, the formula 
of which was kindly furnished us by Everett R. Hal-
brook, consisting of fish meal, 20.5 parts; ground yel- 
low corn, 49.5 parts; ground whole wheat, 25 parts; 
air-dried yeast, 2 parts; ground oyster shell, cod liver 
oil and salt, 1part  each. Lot 102 received the above 
diet, except that autoclaved yeast was substituted f o r  
8 parts of yellow corn and for  the air-dried yeast. 
Lot 103 received the Holst-Halbrook diet, except that 
meat scrap meal was substituted f o r  the fish meal. 

At  the end of eight ~veeks no symptoms of vitamin 
deficiency had been observed in any of the chicks. 
When the growth data nTere given statistical treat-
ment it was found that lots 102 and 103 showed sig- 
nificantly better growth than the Holst-Halbrook lot, 
lot 102 showing the best growth. 

No attempt is made to explain the observations of 
E-Iolst and Halbrook; however, a '(scurvy-like" dis-
ease could not be reproduced, and better growth was 
obtained by adding autoclaved yeast to the diet. 

The authors are indebted to Professors J. S. 
Hughes and H. N. Scott fo r  assistance in this study. 

. ROMAYNECRIBBETT 
JOHNT. CORRELL 
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