ABSTRACTS
(Papers read before the Institute but not published in the Proceedings).

THE INFLUENCE OF SURFACE STRUCTURE oN THE Hice TEMPERATURE
Corroston or ALumMinuM. By J. H. GreexsrLaTT and J. T. N. ATRIN-
soN, Naval Research Establishment. (Read November 13, 1961). The
surface films formed on specimens of eommercially pure aluminum and
two special alloys containing iron and nickel have been examined after
short periods of exposure to h}gh temperature pure water over the tem-
perature range of 150° - 350°C. Certain topographical features of the
external crystalline interface of the surface oxide film have heen observed,
and their presence and position correlated with the position of second
})hase particles in the original metal surface. Similar topographical
eatures have also been noted on the internal amorphous metal-oxide
interface of the oxide film. The films have also been examined in eross
section using specially developed techniques and the composite structure
of the oxide film and the effect of intermetallic second phase particles
have been further detailed. The rates of growth of the component parts
of the surface film are discussed in terms of ohserved long term corrosion
behaviour of these alloys.

Tae SynrHBSIS OF PYRROLES RELATED To PORPHOBILINOGEN. By

G. P. ArsENaviT and 8. F. MacDoxaLp,
(Read November 13, 1961). A study of the decarboxylation of pyrroles
related to 5-carboxy-porphobilinogen has lead to an improved synthesis
of porphobilinogen, to z’so—pOr;])hobllinogen, and to other pyrroles required
for the preparation of possible intermediates in the biosynthesis of por-
phyrins.

Tug Nature oF THE Hear StaBLE ProrEiN IsoLaTEp FRoM Cob
Muscre. By P. H. Opense and W. SuinneRs, Fisheries Experimental
Station. (Read November 13, 1961). Bourdillon and Baker in 1956
reported the isolation of a heat stable protein from beef. Similar treat-
ment of eod muscle has yielded a erystalline protein fraction with the same
properties; further studies have shown that this protein is not & new
asymmaetric struetural protein from musele but is a form of tropomyosin.
This has been confirmed by erystallization of the protein in the character-
istic form of tropomyosin erystals as well as by amino aeid analysis and
comparison of electrophoresis and ultracentrifuge patterns with those of
tropomyosin.

LiargeE-Scare EquivaLEnT CirculiTs ForR CoMMoN-EMITTER TRAN-
s18ToR AMPLIFIERS. By G W. Housroox, Nova Scotia Technical Col-
lege. (Read December 11, 1961). Equivalent circuits which deseribe
the large-signal operation of the common-emitter transistor amplifier are
developed. The eircuits relate to the input resistance and transfer resis-
taneo of the amplifier, as & whole, and can be used to predict the degree
of non-linear distortion arising in the amplifier. Use of these equivalent
eireuits is restrieted to low frequency operation as no account is taken of
the inherent capacitence of the transistor.

ProTEIN SynTHESIS 1I¥ ViTaMIN B6 DErIcIENCY IN THE Rar. By
W. W. Hawgins, Atlantic Regional Laboratory. (Read December 11,
1961). Young albino rats of both sexes were divided into three groups
of 63-67 animals each, with a mean body weight of 87g. They were fod
& diet containing 169 protein. Those in one group were de}mved of
vitamin Bs. Those in another were Fiven the same amount of food, and
those in the third group were given less food to keep their body weights
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within the same range as those deprived of vitamin Bs. After 65 days the
vitamin-deprived animals and the weight controls had gained 649 and
the food controls 1129, of the initial body weight.

At this stage there were no significant quantitative differences among
the three groups as revealed by the ratio of liver to body weight, the con~
centration of protein in the liver, and of protein and non-protein nitrogen
(NPN) in the blood plasma. The concentration of NPN in the liver was
significantly higher, by an average of about 25%, in the inanition c¢on-
trols than in the other two groups, which differed in this respect fo an
insignificant extent of about 5%.

Dietary ]IJ)rotein depletion was then imposed for 25 days, followed by
repletion with a diet containing 409 protein for 3 days.

With protein depletion the ratic of liver to body weight increased
in all the animals, and remained at essentially the same level after reple-
tion, with no important differences among the groups. The concentra-
tions of protein in the liver and plasma and of NPN in the liver decreased
and increased respectively in response to the changes in amounts of dietary
protein, and among the three groups the quantitative changes were not
significantly different exeept in the case of the liver NPN. The difference
in it between the animals in the weight-control group and those in the
other two groups disappeared during protein depletion and repletion.
The NPN in the blood plasma was not signifieantly affected in any group
by protein depletion, but it rose with protein repletion. At all stages 1t
was somewhat higher in the vitamin Be-deficient animals.

The results of this experiment support the concept that when in
vitamin B, deficiency there is increased catabolism of amino acids it is
a reflection of a defect in their non-oxidative metabolism and not in
anabolie processes.

CompuraTIiON BY USE OF CoMPLETELY CLirpEp Funcrions. By
H. 8. Hears, Nova Scotia Technical College. (Read December 11, 1961).
A funetion is said to be completely clipped if its value is replaced by +1
whenever it is positive and by —1 whenever it is negative. The proceed-
ing of data is often greatly simplified if the data is first clipped. For
example, data may usually be sampled and recorded more quickly if
only the sign of each sample is recorded. The present paper analyses the
extent to which ecomplete clipping of funections may affeet the computa~
tion of Fourier transforms and correlation functions.

PosITRON ANNIHILATION IN Zinc., By C. G. Wuite, Dalhousie
University, (Read January 8, 1962). The momentum distribution of
valence electrons in zine has been investigated by irradiating zine with
positrons. Mutual annihilation of positrons and valence electrons takes
place, eausing a conversion of mass to energy in the form of emitted gamma
rays. The momentum distribution of annihilating electrons is measured
by analyzing the resulting gamma radiation. Results obtained for zinc
at a number of temperatures in both solid and liquid phases indicate a
deerease in average momentum of electrons as the temperature is inereas-
ed. The experimental technigue and results will be described.

TaE Lirips oF Cop MuscLE aND THE EFFEcT oF FROZEN BTORAGE.
By E. G. Brigr and MarcareT A. WHrTMAN, Fisheries Experimental
Station. (Read January 8, 1962). Silicie acid chromatography has
been used in studies concerning the lipids of cod muscle. A system
employing gradient elution has been set up which separates cod lipid
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into nine distinet components and thus provides an excellent means
of following composition changes resulting from frozen storage. Results
have shown that in stored frozen ecod there is preferential hydrolysis of
certain phospholipids.

SvsTEMATICS OF THE SEMIOTHISA GRANITaTA CoMPLEX (Insects,
Leemortera). By D. C. Fergusson, Nova Scotia Museum of Science.
(Read February 12, 1962). This investigation concerns the taxonomic
revision of a confusing group of conifer-feeding Gieometrid moths that
ocour widely in North America. The previous eoncept of the ineluded
species and their nomeneclature was thought to have many inadequacies.

his has been confirmed by a combination of morphological and ecolo-
gioal information a¢cumulated over & period of years., The study re-
sulted in & reallocation of many specific names, the working out of food
plant relationships (which were found to be quite speeialized), discovery
of four additional species not formerly recognized, and removal of two
gpecies from association with this immediate group, one of these to an-
other genus. It is now believed that the craniTaTA complex consists
of ten very similar species that became divergent as a corollary of adapta-
tion to speecific food-plants, and that this represents an' especially clear
example of evolutionary radiation in an early stage.

IMmuNoBLECTROPHORERIZ OF ToBAcco Mosare Virus FroM Rapro-
ACTIVE LABELLED Dispasgp Prant ExTracts. By P. M. TownsLEY,
Fisheries Experimental Station. (Read February 12, 1962). Immuno-
electrophoresis was used as a method to fractionate crude diseased ex-
tracts. The fractions or zones peculiar to diseased extracts were examined
using phosphorus P32, leucine Cl4 and phenylalanine Cl4. Direct
measurements of infectivity, serologieal activity, electron mieroseopy and
rate of incorporation of isotopes were obtfained. From the data an
hypothesis for TMU virus synthesis withint the cell will be presented.

Poriovinus ApsorrrioN TO CULTURED Mammarian CsLLs And
HoMorocous Anrtisopy. By K. R. Rozeg, J. Casey and 8. H. Lzs,
Dalhousie University. (Read March 12, 1962). The conditions of
temperature and ionie concentration have been investigated for their
ability to influence the %rimary attachment of poliovirus type 1 to cul-
tured Rhesus monkey cells. Attempts were made to assess the effect of
these variables on the rate of adsorption of homologous and heterlogous
sntibody by strains of poliovirus type 1. A method was developed hav-
ing sufficient reliability to allow eross comparions by neutralization
kinetics of strains of poliovirus fype 1 having paralutogenic artifically
attenuated and naturally attenuated characteristics. The method was
applied to determine reasons for pecularities occuring during the 1959-
1860 Maritime Provinees poliovirus epidemie.

ConvergioN oF THE FReEE Farry Acips or Cop O o METHYL
Esters 1v Srru. By R. (. Aceman, L. R. Garray, P. M. JANGAARD,
and M. L. Huenss, Fisheries Technological Station. (Read March 12,
1962). Cod oil, a produet of our fisheries on the Atlantie Coast, has &
limited market owing to the faet that, as an oil, 1t contains a very high

roportion of free fatty acids. Means have been sought to reduce this
?rae fatty acid value and an esterification proecedure based on 2,2-dime-
thosypropane has been devel()f)ed which can reduce the free fatiy acid
content of the oil to desirable levels,
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Back-ScATTERING STRENGTH or TaE Sma Svrrace. By R. P.
CuapmanN, Naval Research Establishment. (Read March 12, 1962).
Surface reverberation has been studied in the frequency range from 400
to 6,400 cycles per second using explosives as the source of sound. Seat-
tering strengths in octave bands have been computed over a range of
frequencies, wind velocities, and grazing angles. The characteristics
of the scattering mechanisms involved are discussed.

ForMaTion oF Cinnamic Acip DERIVATIVES BY Enzymatic DEa-
MINATION OF THE CORRESPONDING PHENYLALANINE DErivaTives. By
A. C. NgisH, Atlantic Regional Laboratory. (Read April 9, 1962).
Studies on the metabolism of Cl4—labelled compounds by plants have
indicated that p-eoumaric acid may be formed by at least two pathways
(see A. C. NEsa, Ann. Rev. Plant Physiol., vol. 11, p. 55, 1960). One
of these pathways involves p-hydroxylation of a phenyl compound,
presumably cinnamie acid. The enzyme involved is unknown. The
other pathway is responsible for the conversion of tyrosine to p-coumarie
acid. It is well develoged in grasses but not in legumes. A soluble
enzyme was extracted from certain grasses (e.g., rice, barley) which
catalysed the armamonis-lyase reaction:

R—-~CH; -CH-CO0 —»R —CH=CH —-C00~ + NH¢#*

N

L-Tyrosine (p-hydroxy phenylalanine) p-Coumaric acid

This enzyme has been named tyrase. Its properties are discussed,
as well as its possible role in lignification. The extracts containing tyrase
also eatalysed ammonis-lyase reactions with phenylalanine (see J. Kovkow
and E. Conw, J. Biol. Chem., vol. 236, p. 2692 (1961), and m-hydroxy-
phenylalanine (NEisE, Phytochemistry 1: 1, 1961). There is some
evidence that separate enzymes are involved.

InosiToL 1N PHospuoririps. By H. Brockeruorr, Fisheries Ex-
perimental Station. (Read April 9, 1962). Myo-inositol (hexahydroxy
cyclohexane) is an essential growth factor for many mieroorganisms and
animals. As such it is ineorporated into the lipids of cells, specifically
into the phosphatide, or phospholipid, fraction. The simplest of the re-
sulting eompounds, phosphatidyl inesitol, or monophospho-inositide, is
very similar in strueture to the best known phosphatide, lecithin, or
phosphatidyl choline. A phosphatidyl group, that is glycerol esterified
with phosphorie aeid and two fatty acids is linked, through the phos-
phate, to inositol. Monophosphoinositide seems to be umversally dis-
tributed both in the plant and the animal kingdom. Of its function,
nothing is known.

More complicated compounds oceur in particular animal tissues
only, mainly in nervous tissue and possibly in kidney and heart. These
inositides differ from monophosphoinositide in that they contain one or
two additional phosphate groups; accordingly, they have been named
di- or triphosphoinositide. Struetural analysis has shown that the new
phosphate groups are monoesterified and are bound to the inositol.
Studies on the inecorporation of radicactive phosphate, glycerol, and
inositol, in rabbit brain slices have given the following result: Mono-
phosphoinositide is rapidly phosphorylated to di- and thus to triphos-
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phoinositide. The reactopms may be either reversible, or they may be
parts of a metabolic eyele. One possible role of the phosphoinositide
complex in nerves is that it serves as a carrier for the transport of cations.

A SrasoNAL VARIATION OF PROPAGATION ON THE SCOTIAN SHELF.
By N. O. Fornererun and J. D. Macraerson, Naval Research Establish-~
ment. (Read April 9, 1962). From 1957 to 1960 a series of propagation
experiments were carried out on the Scotian Shelf. In the summer and
fall of each year a large seasonal systematic variation of attenuation was
observed. This variation was apparently caused by a change in the
vertical temperature structure. A ray theory is presented which sue-
cessfully prediets this variation and also gives information about the
bottom reflection coefficient.

TrE Kinerics oF T™E REacTions oF AcTivE NITROGEN WITH
NitroGEN witd ETayLENE, ETHANE, PROPANE, and NEoPENTANE. By
E. M. Levy, Atlantic Regional Laboratory, and C. A. WingLEr, MeGill
University. (Read May 7, 1962). Kinelic constants were determined
for the reactions of active nitrogen with ethylene, ethane, propane, and
neopentane in the temperature range 295° to 673°K.

At 333°K., the average kinetic constants were: Kthylene:k = 1.9 x
10— ce/molecule sec, E = 0.43 kecal/mole, P = 9.5 x 10~5; Ethane:
k = 9.23 x 10-1% ee/molecule see, E = 3.78 keal/mole, P = 5.4 x 10—4;
Propane: k = 1.0 x 10-% ce/molecule see, E = 4.24 keal/mole, P = 89 x
10-¢; Neopentane: k = 6.6 x 10~1¢ ce/molecule sec, E = 1.93 keal/mole,
P =26 x 10-5

A mechanism consisting of an initial and rate eontrolling nitrogen
atom attack on the hydroearbon, followed by rapid reactions of nitrogen
atoms with free radicals, is proposed to account for the kinetics of all
four reactions.

A TracEr S81TUpY OF THE PHOSPHORUS CYCOLE IN SEA WaTER. By
W. D. WatT, Institute of Oceanography. (Read May 7, 1962). When
an aquatic biological system approaches a steady state the distribution
of dissolved inorganic phosphorus (DIP), particulate phosphorus (PP}
and dissolved organic¢ phosphorus (DOP) may be dealt with as thou%h it
were the result of a chemical equilibrium. The rates of exchange have
been ecaleulated for coastal sea water collected in late summer near Hali-
fax, Nova Scotia.

Sea water was allowed to equilibrate with DIP32; passed through a
membrane filter of 0.5+ pore diameter and DIP32 removed by taking
advantage of the phosphate exchange properties of Fucus vEsicuLosis.
As much as 20%; of the P32 in the resulting solutions was in an inorganic
form adsorbed onto particles less that 0.5i. but greater than 10 mft in
diameter. P32 labelled dissolved organic phosphorus from sea water
was resolved by paper ehromatography into six components: three are
phosphorvlated earbohydrates, two are of nuclectide nature, and oune is
tentatively identified as deoxyribo-nucleie aeid.



