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Methods and procedure.
A procedure for imgressing ths mccuracy of surface current charts based on

hydrodynamic observations.
The surface densities of the sea are observed at semall intervels while

proceeding between the stations of a hydrodynamic survey. The movement of
the surface waters may then be calculated separately in detail and super-
imposed on the deep currents as observed, pemitting the preparation of
surface current charts on & much larger scale than is normally permissable.
Journ, Bel. B. Om. 3 (2) 1937, '

A graphicel method for the conversion of chlorinity por litre to chlorinity
r c1° in sea water analyses.

In Asscciation with Dr. N, M, Carter.

The peper shows a graphical methad for meaking the above conversion
taking into account the temperature of the sea water and the silver nitrate
solution during the titration,

Journ, du Coms. 12 (1) 1937.

A graphical method for ealculating the corrections on desp sea reversing

thermometers.,
The paper deseribes the construction ani use of a momogreph for the

calculation, the tedious process is unplmod to a single addl tion.
Journ. du Cons. 12 (1) 1937

A ) for the tric malyses of sea water.
In assoclation with Nr, N.M, Carter,
A simple colorimeter is deseribed, utilizing an electric lamp as a
source of light, a Dubosq eyepiece, and long comparison tubes., The
instrument can be used to determine matural colour md turbidity, as well



as for the routine colorimetric analyses. A simple fisld procedure in
vhich the consentration of ths sought mbqtmoc is determined from a
scale, is disoussed,

Submitted, Journ. du Cons. September, 1937.

5« The standardization of sea water standards in the colorimetriec analyses
of sea water.

In assoeiation with Dr, N.M, Carter
A procedure is desoribed for colorimtrically determining the con-
cemtration of a constituent of sea water by the proportional increment of
the originael concentration effected by the addition of & known amount of
that constituent to the sea water sample,

Submitted, Journ. du Comseil, September, 1937.

6o The esslon of sea water snalyses as milligram atoms per litre.
In association with Dr, N, M, Carter.
A table and nomograph are given for emm‘.-ungvtho concentrations of
Oxygen, Phosphorus, Nitrogen, Siliscon, and Carbon, as usually determined
. in sea water analyses in metric wuits, to the milligram-atom system as
recommended by the 1936 meeting of the Intermtional Association of Physical

Oceanography.
Sulmitted, Journ., du Conseil, September, 1937.

7. A photoelectric colorimeter far use on board ship,

The eye strain caused by the constant use of the visual type of
colorimeter hes necessitated the construction of this photoslectriec
instrument which requires only one photronic e¢ell and reduces the error
of observation from 5% to 1. The instrument has been built but not

described.




9.

10.

12,
13.
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A nomograph for sscertaining the value of "D" in the expression & : o=1D
(Raudsen 1901) in oceanographic calculation.

With this nomograph, one of the most tedious interpolations of hydrodynsmic

ealculstion is made simple and accurate to the extent that unskilled help ecan

be entrusted with routine calculation,

A table and nomograph showing the solubility of oxygen in sea water at

atmospheric pressure and temperature 0 to J0°C and chlorinity 0 to 20°/00
in milli atoms per litre.

Both table and momograph are in use but have not been described.

Several methods for the graphical presentation of oceanogrephic data
In association with Dr. N.M, Carter

The fact that nearly three quarters of the wvariation in the properties
of sea water occurs in the surface ten meters, end that as a general rule
it is desirable to expreas three factors simultansously on a diagram, has
led to the use of some ingenious devices. The discussion requires review
before publication.

An efficient samall scele blue-printing out fit for laboratory use.
A large number of coples of charts are required in oceanographic work,

and their cost ;- often a factor in operation. These can be mrepared cheaply
and rapidly with tho apparatus in use at this labaratory which has not yet
been descrided.

General.,

The physical attributes of the waters of the Straits of Georgia,
The chemicsl attributes of the waters of the Stralt of Geaorgia,




14, The relation of the physical snd chemical attributes of the Strait of Georgis
to_the production of plankton.

15. Physical and ghemical oceasnography of some British Columbia fiords.
In Association with Dr., N M, Carter,

16, Oceanographic study of the seasonal ecycle in the waters of the Strait of Georgia,

These are based on the ocesnograthic program at this station during 193
end 1932, In the first there was a fairly intensive investigation of several of
the inlets around the Strait of 'Goorgu. observations being taken at strategiec
points several times during the year. Nr: Carter presented a short geological
sunmyy of some of this material at the Fifth Paecific Science Congress. In 1932
the chemical and physical characteristics of the sea water ani the numbers of
the various species of phyto-planktonts were determined from observations made
in the Strait. Twenty stations were selected at strategic points and observed
at each of four slack waters in twemty-four hours, to determine the wariations
due to tidal flow. The whole program was repeated three times during the year
to determine the seasonal variations.

These data have been prepared in graphical form, but no studies of the
material have been made to date.

17. Oceancgraphy of Nootka Sound.
Characteristic tidal circulation ina cemnel, a fiard, and a fiord is showmn

and it is indicated that the depth of tidal circulation in thoss inlets having a
threshold probably vafies inversely as the tenperature of the cireculating waters,
A series of tidal observations indicated the presence of the semi-daily tide
eycle in the deep waters of the sea adjacent to the sound. ZFvidence of the up-

welling of deep ocean water along the coast is shown by the axygen content. A
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zone of vhotosynthetic activity between three and six metres depth is out-
lined by the occurrence of chemical anomalies,

Journ, Blol. Bd. Cam. 3, (1) 1937.

18. The variations of the physical and chemical sttributes of the sea water with

tide phase in Nootka Sound.
This investigation was carried ocut from the "Catalyst", the research

vessel of the University of Washington, in 1934 and consists of observations
at the same station at two-hour intervals for fifty-two hours, Twelve
properties of the water were detemined and their variations indicate the
differentinl character of tidal flow in this place., The data are at present
in the preliminary graphical form.

19, The chemical and physical attributes of the sea water off the west coast of
Vancouver island, ‘Wl. J. Stewart expedition 1224).

This work consists of & large number of unrelated cbservations over the
whole area, and from April to August. Seven properties of the water were
analyzed and the material defines the fundamental characteristics of the water
in this aren. The data have not been daveloped.

20, The physical and chemical attributes of the sea water off the Vest Coast of
$he Queen Charlotte islands ﬁh. Jo Stewart nxzuﬁn 12”_).

The field work consists of a small number of unrel ated observations

throughout the summer and over the whole area. No development of the data
has been made,



21,

Ce

23,

24,
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A comtour chart of the sea bottam off the west comst of Vancouver island from
Cepe Flattery to Nuchatlitz inlet.

The contours were interpreted from the origimal fileld sheets of the
Camadian hydrogrep hic survey. The chart is on a scale of one inch to the
mile.

Copies of parts of this chart on reduced scale have been made, one of
which is sulmitted herewith.

Oceanography of Ladysmith harbour

Since the Japanese oyster, Ostres gigas, has been induced to spawn and
set in this harbour it has become necessary to investigate the ocesnographical
variations during a complete spring emd neap tide cycle. This was done in
July, 1937. The data has not been studied,

Hydrodynamics
Gradient currents off the west coast of Vangouver islend mg)

This report describes the procedure and the gradient current surveys
mde during the year, Besides the observations for tidal distertion, eight
dynemic sections over a hundred miles in length were chserved off the island
and series of dynsmic topograrhical charts prepared.

The report and the charts are incluied herewith.

Report on Dynamic studies off the Canadian Pacific coast (1936).

This report describes briefly the dynamic end the metecrologiecal pro-
gram of this department and was prepared for the April meeting of the American
Geophysical Union, where it was presented.

Proceed. Amer. Geophys. Union, 1937,
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25. Tidel distortion in a gradient current field.
The great tidal range off the Pacific coast of Canada necessitated a

preliminary stuly of the effect of the tides on gradient current field in

the coastal waters. Two perallel dynamic sections of five stations each
wore observed on the flood and ebd of the spring and neap tides. Four sets
of observations in all., These are being interpreted in the light of Marmerts
tidal current informetion and the observed distortions of the gradient

field.

This paper is in preparaetion.

26, The relation of meteorology to the coastal gradient current gystem off the

west coast of Vencouver island,

The two factors of temperature and selinity that detemine the density
of sea water are considered separately. It is shown that the normal
temperature gradient at right angles to the general coast line induces a
southward flowing current, and that, disregarding the temperature, the
salinity induces a northward coastal flow. The direction and force of the
resultant coastal gradient current is dependent on the balance of these two
factors, which are themselves dependent on local meteorology. :
Prepared for publication, and read before the June meeting of the American

Agsociation for the Advancement of Science, Denver, June, 1937.

Gradient current surveys have been continued in the Swiftsire banks area off
the entrance to Juan de Tuca strait, during February and Jume, 1937. Tt is.
planned to extend this survey northward along the whole British Columbia coast
during September, Some of these data are being caloulated and charts and cross
sections will be wmiod.
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27.

29.

An extensive program of observation of the sea water tempersture and
salinity at eleven stations on the outside and inside cosstal waters of
British Columbia has been undertaken, As indicated in some of the pepers
submitted, this program forms the basis of study qt the seasonal variations
in the ¢oastal current systems. The records of the observations are being

kept up to date and filed,

Daily water temperatures and volume of flow in the mouth of the Fraser river
for sorrelation with the meteorology in the immediate area ‘121 to dnto).

This is an analysis of the water temperatures from Poplar island and New
Westminster, which are deing prepared in graphical form.

Delly water temperatures in the Strait of Juan de Fuca for correlation with
atmogpheric meteorology end fisheries ggn to date).

This is an snalysis of the data from Willism Head which are being pre-
pared in graphical form.

Daily vaeriations in the temperature end salinity of the water in the Strait
of Georgia for correlation with the atmospheric meteorology and fisheries
§1226 o lzn).

3.

Coast of Vencouver island for carrelation with the Atmospheric Meteorology

and the Fisheries (1934 to date).

Daily veriations in the temperature and salinity of the sea water in Hecate
SW‘.I. for correlation with the atmospheric meteorology end fisheries (1934
to date).




32, A mothod for the routine determination of glycogen in oysters.

33.

34,

Pfluger's method for the digestion, precipitation, purification, end
hydrolysis of glycogen is imvestigated as applied to the amalyses of oysters.
Sodium and pokassium hydroxide as mediums of digestion are commred anmd it is
M that digestion in 10 N potassium hydroxide for 3 hours at 100°C, is the
most suitable procedure. An aliquot of the digest is teken, neglecting
the soaps formed, made 55-60 per cemt with regard to ethyl alochol, heated
to boiling, the supernatant ligquid decamted through a filter, the glycogen
purified by reprecipitation, and hydrelyzed for 3 hours at 100°C with 3-4
per cont hydrochloric meid, The glucose smlution is then neutralised and
filterad,

It is shown that pure glucose may be used for the standerdization of the
Scha ffer-fartmann cuprous method for the determination of glucose.

Submitted to Analyst, September, 1937,

to of the and ova of 0,
Several direct analyses were made in 1935 and the difference between
spavned and unspawned oysters was also detemmined as a check on the above
work. Some further work on this problem is desirable.

Pr t s of the and ova of B.C.

This work was done in 1935 and several interesting facks were discovered,
particularly in the unpo;iuu of the sperm which is made up of protein and
a very high percentage of ash which is jet black, whereas the ash of the fish
and the ova is white., Some further work is desirable on this problem,



35

Mineral anslyses of fresh B.C. oysters
~ This problem arose out of a trade request for an analyses of the cause

of the black mantle on 0, gigas and O, lurida. Manganese analyses have been
carried out and work has begun on the comparative analyses of the bedy and
mantle of O, gigas for iron, eopper and menganese.

36 The Nutritive value of marine productse
te of fresh British Colusbio ters.

3.

Proximate analyses were made at bi-monthly intervals during 1933-34 on
samples of Ostrea lurida, O. virginica, and 0. giges grown under identical
eonditions in the Strait of Georgla., The proportions of glycogen are shown
to be approximately resiprocal and the greatest variation to ocour during
the summer, The energy content varies slightly attaining a maximum in the lete
fall and early winter. 0. gigas having the highest and 0. lurida the lowest
valuas. |

Journ, Piol, B, Can. 2 (5) 1936,

Proximate snalyses of British Columbia herring.
In associstion with Drs, J.L, Hart, A.L, Tester and Desnoni Beall,

Proximate analyses were made of the shols and part herring of different
ages, taken in various localities and seasons. The analyses are being re-
lated to localfty and growth of the fish,



In addition to these researches there have been a mumber of articles

published in Progress Reports, the acoredi ted quarterly journal of the Pacifie

Biological Station.

These are here listed by title in the order of their appearence.
The Small Seale Canning of Pacific Oystérs Progress Report 719, 1934,

Oceanography 5
Pacifiec Oysters are a valuable food ; "
Kurosio » »
Weather and the Ocean 8
Oecoan Currents l "
A Varmer Summer > »
Gradient Currents "

Seasons in the Sea "

o2, 1934
#23, 1935
25, 1935
#26, 1935
#30, 1936
#31, 1937
#32, 1937
#33, 1937,

N.B. This 1list shows that there are 15 papers published, 5 submitted for pub-
lieation, 7 partly prepared for publication and data on hend for 18,

Augast 20, 1937.



