
structures of these differ merely in the position of the 
double bond or possibly stereochemically. The lower- 
rotating form has a very high ma~ihuana activity, 
many-fold that of purified red oil. The higher-rota- 
ting form is less active than the lower-rotating. Both 
the tetrahydrocannabinols are hydrogenated to a single 
hexahydrocannabinol of specific rotation -70°, 11-hich 
is also physiologically active. I t  seems probable that 
the niarihuana activity of red oil is due to one or more 
of these substances. 

Several niethods have been devised and successfully 
used f o r  synthesis of tetrahydrocannabinols from sim- 
ple starting materials. Homologs and analogs are also 
available through the new procedures. The possible 
marihuana activity of these compounds is now being 
tested. 

Recently Todd has isolated froiii red oil in the form 
of a derivative a substance he calls cannibol. S o  in- 
formation regarding its chemical characteristics is get 
available. 

Haagen-Smit and 'his corn-orkers reported a few 
weeks ago the isolation fro111 red oil of a crystalline 

compound which has marked physiological activity. 
No information on the chemistry of the compound has 
yet been published.' 

Red oil is obviously a welter of closely related chem- 
ical substances very difficult to separate from each 
other. I t  is probable in vie~3- of the re>earches under 
way in the University of Illinois laboratories that one 
or perhaps more than one active pi-inciple exists and 
that they are tetrahydrocannabinols or closely related 
compounds. The probability is that the substances 
isolated by Todd and by Haagen-Smit will be found 
to be similar to thes.e in character. 

Hemp is readily identified vhen vegetative material 
is available fo r  study. Tests are also available fo r  
identifying extracts of hemp. Reliable, scientific un- 
eriuivocal methods for  identifying one or niore active 
constituents in red oil, hoivever, must await the more 
extended study of the pure active compounds. Only 
then also will i t  be possible to perform quantitative 
clinical tests in order to obtain more accurate infornia- 
tion on the physiological and psychological action of 
marihuana. 

T H E  ROYAL SOCIETY O F  CANADA 
B y  Professor D.A. KEYS 

NCGILL UNIVERSITY 

THIS year the fello~vs of the Royal Society of Can- 
ada were the guests of the Lniversity of Western On- 
tario in London, for  their annual meeting from May 
20 to 22. The attendance v a s  not as large a >  last year, 
but representatives from all parts of Canada attended 
and presented papers. The university buildings, situ- 
ated in beautiful spacious grounds outside the city, 
presented a peaceful contrast to the present conditions 
in Europe, that visibly affected all vho  attended the 
meeting. 

The presidential address, "A Study of the Organi- 
zation and Work of the Royal Society of Canada," 
was delivered by Dr. H. 111. Tory, follo~r-ing a con~pli- 
~nentary dinner tendered the fellows, their wives and 
guests. by the City of London on Monday night, May 
20. The president stated that the Royal Society of 
Canada differed in  one respect from the similar so-
ciety in England, in that it included under its organi- 
zation all the intellectual movement's which were 
deemed worthy of recognition. Thus with the Natural 
Science Sections 111, I V  and V, vere associated the 
Literary Sections, including philosophy, literature, 
history and economics. a f t e r  outlining the various 
contributions of the older sciences and literary fields 
of knowledge to our present western society, the lec- 
turer concluded with the suggestion that we should at  
our annual meeting each year have a major sympo- 

sium dealing in some for111 ir-ith the relations existing 
between the various sections. Two typical topics sug- 
gested were ((The Effect of Science upon Literature in 
the Last Hundred Years" and "The Present State of 
Controversy between Science and Philosophy." 

On the follorving evening, Dr. R. W. Boyle recei7-ed 
the Flavelle Medal of the Royal Society fo r  distinc- 
tion in scientific subjects, in  recognition of his re-
searches, particularly on the development of "Asdics" 
and his vork  on ultrasonics. The presentation of the 
medal v a s  follo~ved by a scholarly lecture delivered 
by Dr. F. Cyril Jariles, principal of LIcGill University, 
on "Science and Societ~," in which he traced the 
changes in vestern society brought about in the four  
centuries betveen 1475 and 1875 due to the impact of 
scientific discovery. H e  pointed out that the primary 
function of the social sciences is the charting for  so- 
ciety of a course that is most appropriate in the light 
of the esisting fund of hulllac lino~r-ledge. Apparently 
the inipact of science on society has not been ~ryholly 
beneficial; the ethos of ~ ~ e s t e r ~ l  notsociety has re-
sponded to the changes in its material environment, 
but if me are rrilling to face the major probleill of 
deciding upon our ideals, the forces that science has 
placed at  our disposal are sufficient to make the attain- 
ment of those ideals a p~ac t ica l  possibility. 

Section I11 (Chemical. ?IIathematical and Physical 
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Sciences) was held under the presidency of Profes3or 
J. A. Gray, who delivered the presidential address on 
'(Studies in  Beta and Gainma Rayd," in  which he out- 
Bined the early work done in Rutherford's laboratory 
a t  JIanchester and the subsequent development of the 
theory of scattering and softening of the Gannna rays 
on passing through matter. Recent experimental re- 
sults on the Beta ray spectra and the Gamma rays 
from Uranium Y were presented by Dr. Gray. Five 
new fellows nere  elected to the section, Dr. A. N. 
Campbell, Professor P. E. Gagnon, Professor Gordon 
Pall,  Dr. R. N. Petrie and Professor H. Grayson 
Smith. 

Of the eighty-four papers presented to Section 111, 
twenty-five were by title. Space permits the mention 
of  only a few of those papers presented. Dr. S. A. 
Hodgson described the seismograph installation a t  the 
Lake Shore Mines, Iiirklaild Lake, Ont., and the re- 
sults obtained in ~nvestigating the possibility of fore- 
casting the rock-burst% ~ ~ h i c h  prevalentare in that 
mine. The resulta of experiments on the vibrations in  
aircraft, described by Dr. D. C. Rose, indicated the 
possibility of improvement in the design of such craft. 
Dr. J. S. Foster reported that he and his associates 
had obtained some new results in the Stark Effect, 
using Cu, Ni, Hg, Zn, Cd and Pb, using fields from 
100 to 230 Kv,'cnl. R. G. Elson, Grayson Smith and 
J. 0.Wilhelin described a new type of caloriineter for  
determining the specific heats of materials a t  liquid 
hydrogen teniperatures. *imong the results com-
municated, it  was stated that the variation with tem- 
perature of the specific heat of manganese can be ex- 
pressed by a Debye function mith a characteristic 
temperature of 410' and a linear terin 0.0042T. A 
very interesting investigation on the validity of the 
Ferry-Porter lam in normal, eilhanced and depressed 
states of visual sensibility, and the influence of stirnu- 
lation of the senses of viaion, hearing, taste and smell 
upon the sensibility of the organs of vision mere re- 
ported by Dr. Frank  Allen. I t  appears that stinmla- 
tion of one sense causes a periodic rise and fall in an- 
other, the results confirnling and extending the work 
of Kravkov. F o r  example, stilnulation of the ear by 
sounds inakes red color> appear dimnler and green 
brighter when no rest iuterral is alloned, but after a 
rest interval of 3 illinutes, the red appears brighter 
and the green diiniaer. A number of papers on mete- 
orology by the staff of the ;\leteorological OEce were 
communicated by the director, John Patterson, who 
exhibited a new radio-sonde i~lstrument by R. C. 
Jacobsen, now being used by the service. Dr. L. Gil- 
christ described geophysical results of electrical drill 
hole coring carried out 11-ith the assistance of A. R. 
Clark, and Dr. D. A. Iieys gave the results of a mag- 
netic survey on Calumet Island. Dr. D. K. Froillan 

described a new 12-inch cloud chamber used in a mag- 
netic fielcl for  the study of cosmic-ray inesotrons. 

Among the fotxteen mathenlatical papers read, Dr. 
Buchanan spoke on "Second Genus Crossed Orbits," 
in which he considered a special case of the restricted 
three-body problem. Dr. R. L. Jeffery gave a paper 
on the integration of functions in a complete norlned 
sector space, in which he set forth a theory equivalent 
to that of G. Birkhoff. Dr. Gordon Pall delivered a 
paper on ~'Sin~ultaneous Representation in Quadratic 
and Linear Fornis," and among several papers read by 
Professor Synge, attention is drawn to a new electro- 
magnetic energy-tensor. A direct application of the 
laws of conservation of energy and nlonlenturn leads 
to the equations of motion given by the Lorentz pon- 
deromotive force, without the radiation term. Dr. W. 
L. G. TVilliains comniunicatecl the results of an inves- 
tigation on hrperbolic trigonometry. 

I n  the Chemistry Section Dr. E .  TV. R. Steacie and 
his students presented five papers on photosensitized 
reactions, in which the polymerization of ethylene was 
in^ estigated, using different 71-ave-lengths in  the ultra- 
violet. and an esti~uate of the strength of the C-H 
bond mas determined. Dr. P. Gagizon described the 
synthesis of solile new hydrocarbons in the Indene 
series, and Dr. R. EI. F. Slanske described the struc- 
ture of EIunnemanine. A large number of papers 
mere read by Dr. R. H. Clark and his students. An 
examination of the phenolic constituents of the water 
soluble ethanolysis products of western red cedar, 
Douglas fir and western hemlock was made, and the oil 
isolated from the phenolic constituent in  each case on 
inethylation with diagomethane yielded a xhi te  crys- 
talline compound TI-ith the same melting point as that 
from spruce and nlaple woods, Another paper de-
scribed a method for  the synthesis and isolation of 
glycuronic acid. 

Professor Otto &ass mas elected president of Sec- 
tion 111and Professor J. I<.Robertson, the secretary. 

The feature of the meetings in Section IT (Geo-
logical Sciences) mas the excellent address of the pres- 
ident, Professor J. J. O'Neill, on "The Exploitation 
and Conservation of SIineral Resources in a Balanced 
Development of Canada." I l e  urged that ~~yhile the 
mines are active in Canada's north, bringing men and 
money into the country, is the time to take preliiniilary 
steps toward permanent settlement; otherwise, when 
mines are exhausted the settlelllents ~~yil l  be deserted 
and become "ghost towns." Each district will have 
to be considered as an individual problem, and study 
of these problems should be begun a t  once. dgricul-
ture in the fern areas possible, reforestation, to be fol- 
lowed eventually by scientific lumbering, and the de- 
velopment of manufacturing industries near sources 
of power x7ere some of the possibilities suggested. 



dniong the twenty-eight papers presented, special 
lilention may be made of one by P. M. Hurley, C. 
Goodman and R. D. Evans on the investigations of the 
heliuni niethod of age deternlination. They sliow that 
the agreenient between the results obtained using sam- 
ples of pyroxene from rpecimens is much better than 
that obtaineci from detcrniining the age froiu felipar. 
I t  is suggested that pyroxene retains its heliulrl and is 
more suitable for  such age cleterminations. Dr. J. E. 
Gill called attention to the unsatisfactory state of 
fault nomenclature ancl suggested certain iniprove-
ments. As a result, a committee was appointecl to  
stuclj7 the question and report a t  the nest meeting. J. 
T. T'i7ilson summarized the results of a study of air  
photographs covering a large belt of the Sor th  V e s t  
Territories. The investigation showed this par t  of the 
Canadian Shield to be a mosaic of fault blocks, some 
having horizontal movenients as  much as  eighteen 
niilei. 

The presidential address of Section TT (Biological 
ancl Medical Sciences), entitlecl +'The Causes of EIy- 
bricl Sterility and Incompatibility." was delivered by 
Professor \IT.P .  Thonipson, of the Cniversity of Sas- 
katche~vaa, and stressed pa~ticular lg the time in the 
life-c3cle a t  which the causes may operate. 

A notable feature of the meeting xi-as the group of 
papers on fish (and particularly on salmon). Pro-
fessor A. G. Huntsman describecl the habits of At-
lantic salnion and ciiscussed cleatlis due to high water 
temperatures in  the rivers of Eastern Canada, while 
Professor E. 31. 'clr,alker presented the work of I<. C. 
Fisher ancl P. E. Elson on teniperature preference in  
Atlantic, salmon and speckled trout. STT. A. Clenlens 
reported A. L. Pritcllarcl's work on the age of coho 
and spring salmon of British Columbia and his own 
~ i ~ o r k  Bttemptson sockeye salnion in the same region. 
to explain the origin of kokane ( a  variety of sockeye 
salmon) were lllade in a paper by TI7. E. Ricker, re- 
ported by R. E. Foerster. The close affinities of the 
Coregine fishes of Canacla with Siberian species mere 
clealt with by J .  R. Dyrnoncl. 

Desiccation in Southern Ontario, as reflected in the 
decreasing mileage of streams, mas the subject of a 
paper by A. F. Coventry, read by J. R. Dgmond. 
This lei1 to an animated discussion as to the causes of 
desiccation. 

Botanical papers included one by Professor R. B. 
Tholuson on the study of sporelings in the vascular 
cryptoganis as a basis for  the interpretation of seed- 
ling organization, another by H. B. Sifton on the de- 
velopment of the air spaces in the leaf of Labrador 
tea, and tx-o by Professor E. H. Moss 011 intersylary 
cork in drte)?zis ia.  Professor G. IT.Scarth summa- 
rized work on frost and drought resistance carried out 

with J. Levitt, B. Sinlinovitch and others and de-
scribed the changes in the physical state of protoplasm 
associated with hardening. 

James Miller discussed the parts played by  the basal 
and prickle layers of the epidermis in  regeneration 
and neoplaiia, and 31. L. Barr  described the effect on 
the synapse of axon reactions in motor neurons. C. 
C. Macklin demonstrated that after over-inflation of 
the excisecl lung the internal septa and sheaths of the 
pulnionary blood vessels are  sinlilarly pneumatized. 
Dr. Benjamin Icropp brought fo r~vard  nlucli material 
to  demonstrate that in  spontaneous and therapeutio 
abortions structural abnornialities were present in  the 
villus capillaries and T illus epithelium. H .  Jvasteneys, 
13. F. Crocker and P. Hamilton reported that deute- 
rium-labeled proteins are useful for  the study of di- 
gestion i n  the dog. IIadge Thurlow llacklin gave evi- 
dence that tumors in  nian hare a genetic basis, and 
Lionel Penrose presented stuclies on the grandchildren 
of consanguineous unions. Dr. D. A. Scott discussed 
the structure of Insulin crystals prepared from bison 
ancl human pancreases in conlparison with those pre- 
viously prepared fro111 other sources. Dr. Leslie 
Young describecl-his synthesis aryl hyclrogen sulfates 
iie rat yo. 

Drs. Clark, Cleghorn, Ferguson and Foivler demon- 
strated that aclrenal insufficiency results i n  a decrease 
in extracellulas fluid and in plasma 1-olunie, that  t h e  
percentage decrease of the former is less than the  
latter and that the decrease in plasnia was not suffi- 
pient to account for circulatory collapse. Dr. Bran? 
Rose presented eridence to show that in  various types 
of shock there is a decrease in  blood histamine. Dr. 
X. ,W. Roonie a d ~ a n c e d  further evidence tending to 
clissociate the sylilpathetic nervous systenl from shock 
due to hemorrhage. Professor F. R. Miller demon- 
strated the local effects of eserine and acetylcholine on 
the electrogram of the cerebellar cortex. Dr. P. J. 
Maloney presented further ericlences of the influence 
of bile salts on the flocculation of toxin. Professor Gb. 
B. Reed describecl a semi-synthetic mediuin for  the 
production of gas gangrene ancl tetanus toxins. 

E. Borne Craigie described the area of distribution 
of the middle cerebral artery in  birds and the form of 
the capillary bed of the central nervous system in 
Derlnophis. J. BIcDunnough discussecl sonie marine 
Coleoljhoridae, and C. JIcLean Fraser ciescribed hy- 
droids of the Pacific Coast. 

Other papers dealt with genetics of size (J. 
MacArthur) and the structure of hon~otypic a n d  
somatic chrolnosonles (L. C. Coleman). 

Principal R. C. ST-allace, of Queen's University7 
was elected president of the society for  the ensuing 
year. 


