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t[' RESEARCH ITEMS 
Hybridization in Rana 

J. H. MooRE (Proc. U.S at. Aoad. Soi., 32, 209 ; 
1946) has shown t ridization between popula
tions of s show increasing numbers of 
embryonic def. as the latitudinal distance increases. 
On the otlk' and, hybrids between Rana pipiens 
a.nd do not show any signs of defect or of 
hybrid mviability. The two species occur sometimes 
in the same area, but despite the absence of a.n obvious 
isolating mechanism the two species keep separate in 
the wildfHb 

Action of Este a Brazilian Amphibian 

H. Mouss has published the results of 
studies on «.lj 'action of certain choline esters on 
the recli,.wllibdominalis muscle of some Brazilian 

(Rev. Brasil Biol., 5, No. 4, Dec. 1945). 
A of the apparatus employed is given 
and the results for the frog Leptodaotylus ocellatus 
are tabulated. Sensitivity was apparent with a. con
centration of acetylcholine of the order I0-7, and, 
while some choline esters showed nearly the same 
activity, others displayed considerably less. Experi
ments were conducted to investigate the influence 
of temperature on the extent of the contraction 
induced by the acetylcholine in the rectus abdom
inaJis muscle of L. ocellatus, and it was found that 

with the temperature. 

lndudf6n of Conjugations i Paramecium 

T. T. CHEN J..Pr .S. Nat. Acad. Sci., 31, 404; 
1945) has at fluid from the culture media of a 

o! Paramecium bursaria will cause clones 
·varieties to become sticky, to clot and to 

although the Russian clone will not itself 
conjugate with these clones. The conjugation thus 
induced is not similar to that between two diverse 
mating-type conjugants. Nuclear fusions have been 
observ'ed in the induced conjugants. Nuclear changes 
were observed in a few solitary individuals. Some 
three ·other clones of these varieties did not react 
to the fluid from the Russian culture ; ' there may be 
differential effects. The phenomena 'may be related 
in some way to those in Algre found by Geitler and 
Moewus, in Protista by Kimball and in Paramecium 
by 

New PRJ; Diseases 

SEVERAL new ungus diseases of plants have 
cribed (Trans. Brit. Mycol. Soc., 28, 

Parts 3 , ov. 1945). S. J. Hughes discusses the 
pari'tis of Pleospora herbarum on sainfoin and on 

Ids. P. ·herbarum and its conidial form, 
swm ylium botryosum, ca.n attack a variety of hosts, 
and its presence upon mangolds seems · to give a 
severe disease, especially when the crop is grown on 
.potash-deficient soils. A root-rot of Cineraria has 
been investigated by Moira C. D. Munro. This 
appears to be due mainly to Phytophthora cinnamomi, 
though P. oambivora is a less virulent parasite. P. 
cinnamomi has been isolated upon several types of 
media ; it appears to be most active at temperatures 
between. 16° and 30° C., and can grow over a fairly 
wide range of pH. An interesting occurrence of the 
pOtato blight fungus, Phytophthora injestans, on 
leaves and berries of a box thorn, Lycium halimi
foUum., is recorded by W. C. Moore. His description, 
however, does not suggest that this host may be an: 

economic factor in increasing the spread of blight on 
potatoes. The author also discusses briefly the 
appearance of Alternaria radicina as a seedling 
disease of celery, and the occurrence of a snow rot 
of wheat due to Typhula graminum. The latter 
appeared in Herts after a heavy fall of snow; the 
disease is known in Scandinavia, north Germany, the 
United States and Japan. Leaf spot of spinach 
caused by Heterosporium variabile appears to cause 
considerable damage on this plant. Ring rot of 
green walnut fruits, due to Fusarium sp., and scale 
spotting of tulip bulbs, the cause of which is uncer
tain, are also described. 

Dual Drainage of Lal<es 

THE appar t maly of two streams draining 
from the sa e, o al drainage as he terms it, 
is discusltt'tl . . Cabot in an article in the 
GeogrcfJ!t£al · of July. Evidence is obtained 

rk but more generally from aerial 
ot\'graphs of Alaska, Labrador and Arctic Canada. 

e points out that a lake may change its outlet for 
a number of reasons, among which are ice retreat. 
ice blockage and stream piracy, and that as the shift 
of outlet occurs it may have dual drainage. Mr. 
Cabot discusses particularly the Great Bear Lake. 
To the north the Hare Indian River, ' the original 
outlet in the deep gorge, drains to the Mackenzie. 
It is now partly abandoned and filled with lakes, but 
recently has reasserted itself and shows a continuous 
flow. To the south the second outlet is the broad and 
deep Great Bear River. The explanation lies in the 
movement of the Keewatin ice of the glacial period. 
On its final retreat the first outlet of the lake in 
front of the ice sheet was the Hare Indian River, 
but with further retreat a lower level in the rim of 
the lake was expO'sed and so the new channel func
tioned and the Great Bear valley was cut. But a 
considerable time was required before the original 
small trickle of this outlet was cut deep enough to 
lower the lake level below that of the original outlet, 
and the process is not entirely complete, especially 
in periods of heavy ice and snow melting. Jf/6 
Correlation Between Coronal Emission and Terrestrial 

Magnetism 

W ALDMEIER ve pointed OUt the 
extent to intens sion from t.he solar 
corona e e sunspots. A COl'l"elation 
b inte .c onal emission and terrestrial 
m ::f,istu ance may therefore be expected. 

War, Government-sponsored research was 
carrie(} outr. in the United States to test whether this 
correlation could be used to forecast magnetic and 
ionospheric disturbances, and an account of the 
results has been given by A. H. Shapley and W. 0. · 
Roberts (Astrophys. J., 103, 257 ; May 1946). In
tense coronal emission is not a transient phenomenon, 
for it was found to persist often for several solar 
rotations ; so when it was observed to appear at the 
,llast limb of the sun, a correlated magnetic disturbance 
might be expected a few days later. The correlation 
was so marked as to offer a very satisfactory means 
of forecasting. An unexpected feature of the results 
was that magnetic disturbances tended to reach their 
peak one or two days before the emitt.ing coronal 
region reached the central meridian, whereas they 
occur one or two days after sunspots haye .crossed 
the same meridian. Alternative explanations offered 
for the difference between the results for corona and 
sunspots are a difference between the types of mag-



© 1946 Nature Publishing Group

716 NATURE November 16, 1946 Vol. 158 

netic disturbance considered in connexion with the 
two, or a difference in longitude, amounting to about 
40°, between sunspots and the accompanying coronal 
emission. 

Surface Tens1on of Slightly Soluble Fatty Acids 

THE surface · perties of the intermediate acids 
with from .se to twelve carbon atoms per molecule 
havew studied by D. G. Douglas and C. A. 
M¥!W (Can. J. Res., 24, 8; 1946). The surface 

of normal heptylic (0,), pelargonic (0 9 ), 

capric (0 10 ) and lauric (0 12 ) acids above their melting 
points, and on aqueous solutions of heptylic, pelar
gonic, capric and undecyclic (0 11 ) acids at various 
concentrations, were measured. The capillary method 
of A. Ferguson and J. A. Hakes (Proc. Phys. Soc., 
41, 214; 1929) was used. It is shown that the surface 
tension of liquefied fatty acids depends on the length 
of the hydrocarbon chain, and that all the acids 
investigated have nearly the same temperature 
coefficient. It is indicated that the surface films 
require considerable time to become stable, the time 
depending on both the concentration and the length 
of the chain. From the surface tension isothermal 
for normal heptylic acid at 292° K., it is deduced 
that the surface film consists of a monolayer, each 
molecule occupying about 25 A. and oriented with 
its axis perpendicular to the surface. 

Biotin 71'1. 
THREE a y a number of authors working 

in the esearch Laboratories (J. Amer. Ohem. 
Soc.,il'l\"20 6f; 1945) describe the synthesis and 

n of dl-biotin and its two stereoisomeric 
r es dl-allobiotin and dl-epi-allobiotin. The 
st ting materials were 4-benzamido-3-ketotetra
hydrothiophene and y-formylbutyrate. The resolu
tion was carried out with the d-mandelic acid esters, 
and the l-arginine salts. Quinine methohydroxide was 
a satisfactory reagent for the separation of l-biotin. 
A stereochemical correlation of the three substances 
mentiev?f1 is described. 

Liquid nds 
SINCE the work adenburg on coniine, there has 

been much lito i as to whether racemic com-
pounds of(fw\l optically active forms can exist in the 
liquid solid forms being well known. Bawa 
Kfv r lngh and Onkar Nath Perti (Proc. Indian 
A t•s i., 22A, 170 ; 1945) have studied the solu
bih y isotherm of camphor [3-sulphonic acids at 335°. 
They present tables and curves which show that the 
solubilities of the d- and l-forms are identical, that 
the solubility curves of the d- and dl- and of l- and 
dl-forms are exact mirror images of one another, and 
that the shapes of the melting-point/composition and 
solubility/composition diagrams show that dl-camphor 
[3-sulphonic acid has a large range of stability and 
exists in the fused and dissolved states. This result 
is of interest, since the evidence for the existence 
of racemic compounds in the liquid state is very;_ 

and the previous results are conflicting. 

StruUure of Electron-d ient Molecules 

THE en · ge theory of the structure of 
diborane, B, pr posed by Bell and Longuet-
Higgins em. Soc., 250; 1943), and extended 
by · r . Amer. Ohem. Soc., 67, 1126 ; 1945) to 
the el-*r nown hydrides of boron, has been shown 
by Longuet-Higgins (J. Ohem. Soc., 139; 1946) to 
account for the properties of the borohydrides and 

the other covalent hydrides of elements in the first 
three groups of the Periodic Table. The theory 
assumes that the hydroborons are composed of smaller 
units (borines) of formula BnHn+z containing 1;er
valent boron linked by hydrogen bridges : 

> .H, < :&:' '>B 
',H,"' 

that this polymerization continues until no free 
> B-H groups are left except those adjacent to 
two bridges, and that hydroborons containing rings 
of fewer than five boron atoms are not stable. Pitzer 
introduced the conception of the hydrogen bridge 
linkage as a protonated double bond between boron 
atoms, represented as a cr bond, together with a 1t 

bond with two protons embedded in its antinodes. 
The borohydrides are now formulated as, for example: 

+ H, -<H .H, <H 
Li /'B and (BH4 )2 Al(" ;>B 

H H '•IF H 
and the covalent hydrides of metals formed by the 
action of atomic hydrogen on the metals are similarly 
formulated. The volatile gallium hydride is 

H) /H', <H Gal ">Ga 
H ',H/ H 

and the indium and thallium compounds are similar. 
The non-volatile aluminium hydride (AlH 3)n is 
assumed to be a two-dimensional polymer with units 
joined by hydrogen bridges. The metal alkyls are 
also brought into consideration, although the data 
are scanty in this field. The paper is speculative 
but contains some interesting suggestions and pro
vides a reasonable co-ordination of a number of 
compounds. In a paper by G. Silbiger and S. H. 
Bauer (J. Amer. Ohem. Soc., 68, 312 ; 1946) the 
electron diffraction results are said to rule out proton 
bridge structures for beryllium and aluminium 
borohydrides. 

'Servo' Systems 

ALTHOUGH syste of automatic control actuated 
by the ror', between the actual and 
desired v e quantity to be stabilized have 
been oye in electrical engineering for many 
v4uds., war-ti ·requirements have stimulated a 

development of the subject and have led to 
the introduction of several new types of so-called 
servo systems. Little information about these 
developments has been published in Great Britain as 
yet, so that particu_lar interest is attached to a paper 
by A. L. Whiteley (J. Inst. Elec. Eng., 93, Part 2, 
No. 34, Aug. 1946) dealing with the theory of servo 
systems, with particular reference to stabilization. 
One of the major problems is that of achieving an 
adequate degree of stability, and the paper discusses 
the extent to which the latter is governed by response 
time-lags in the system and by the basic control 
characteristic of the servo. The addition of controlling 
signals proportional to the derivatives of error can 
theoretically produce stability. Since, however, 
such derivatives are seldom available, attention has 
been directed chiefly to the design of passive networks, 
which when placed at the input end of the servo 
give approximations to derivatives and/or integrals 
of error, so that the system performance is suitably 
modified, and to feed-back methods which achieve 
similar results and often possess important practical 
advantages. The paper is supplemented by several 
contributions to discussion and the author's reply. 
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