FILE NO3 9 ﬁ/%
SCIENTIFIC/ aRcilIves

PACIFIC BIODLOGICAL STATION




BICLOGTCAL BCARD O CANADA

ANNUAL HuPCRT FOR
TISHERIES EXPERINWNTAL STATION (PACIFIC)
PRINCE (IP:xRT, L.C.

1931




oNNUAL REPORT OF THE FISHERIES EXPERIMENTAL STATION
(PACIFIC) FOR THE YE.R 1931.

By E. N. Brocklesby.-

Probably the most important feature of this
year's developments is the inc reased interest shown by
the industry in the work of the Biological Board. Such
confidence is gratifying since it is an attitude in-
valuable for the successful functioning of the organ-
ization. The fishing industry of the Pacific coast is
coﬁing to realize moré and more the value of careful
investigation. Some idea of the growing interest in
the work is obta ined from the number of inquireis
received from time to time. These pertain to a variety
of technological subjects and are received, not only
from the Pacific coast but from such distant points
as Fusan, Japan; Penryn, Cornwalls Blacks Harbour,

New Brunswick? San Francisco, California? and other places,

It is recognized that the present economic
conditlon of the industry has been partly responsible
for this attitude. It is also evident, however, that
pergonal contacts made with the men in the industry
ha ve afforded an opprortunity for a clearer appreaiation
of mutual problems. Meetings of this nature, held in
the past year, have been very successful in this
respect, Finally, the Progress Reports have contributed

in no small way in keeping the industrj well posted on

the work of the Station.




as & result of these develdpments, a very
large number of industrial problems has been presented
during the pest year. It is Impossible to investigate
each one individually, nor is 1t always necessary to do
so. When a problem is presented to the Station for
solution, the economic and fundamental aspects are first
given careful consideration. It is then dircussed by the
scientific steff of the Staticn from the standpoint of
chemistry, bactericlogy, physics, etc. By stressing the
basic principles of a problem, and by attacking it from
all scientific ungles, 1t has been found that a great
number of industrial prcblems can be reduced to a
relatively rew investigations. Thus, facts brought out
in one basic research may be applicable to another,
although the industrigl problems from which they both
arose may not be closely felated° 48 far as possible
this system has beén adopted during the past year and

ha s proved very successful.




INVESTIG.ATIONS

The investigations in progress at this Station may be
classified as follows:-

1. Fresh Fish Industry.

(a) The Control of the Bacterial Discoloration of
’ Halibut.

(b) Marine Bacteria and Their Relation to the De-
' composition of fish.

(c) Effect of Fresh and Salt Water upon Bacterial
Numbers and Nitrate Heduction.

(d) Temperature Changes of Fresh Fish when Stowed in
the Holds of Fishing Vessels: (1) when iced,
(i1) uniced.

(e) The Bacterial Decomposition of Fresh Raw Salmon
and its Prevention.,

2. PFrozen Fish Industry.

(a) Relationship between Temperature and Cooling Coil:
Area, and its Effect on Dehydration.

(b) The Improved Construction of Cold Storage Rooms.

(c) Prevention of Bacterial Discoloration of fish in
Cold Storage.

(d) Thermal Consta nts of Fish Muscle, Insulating
Material, etc.

(e) The Freezing Rates of Commercial Fishes of the
Pacific Coast,

(f) The Storage Temperature of Frozen Fish,

(g) The Chemical Study of "rusting" of frozen fatty fish,

(h) Engineering investigation concerning the rusting
of frozen fisgh,

(1) The Growth of Marine Bacteria at Low Temperatures,

(j) 4 Chemical and Eiological Study of the Rancidity
of Salmon 0il.




+ 3. BSalmon Canning Industry.

(a) Temperature changss in falmou during:
(1) storage in heclds of vessels; various methods.
(ii) Piling on Cannery Floor.

(b) Bacteriological Investigation correlating with
(a) above.

(c) Bacteriology of the Canned Product.
(i) Changes during Storage,
(ii) Changes after opening the csan.
(iii) Rate of bacterial decompesition as
compared with other foodstuffs.

(d) Vitamin A and D Potency of Fresh end Canned Salmon.

(e) Variation in properties of canned salmon oils with
particular reference to the relaticnship
vetween the red color and vitamin A.

(f) Chemical study of the pigmernt of canned salmon with
varticular reference to the phenomenon of

"fading". (L.e. during fading)

4. Fish 0il and Meal Industry.

(a) Refining of Pilgchard, Herring, Salmon and Other
Fish 0ils.

(b) The composition of pilchard oil, dog-fish liver
0il and salmon cil.

(¢c) The use of pilchard oil in the protective coating
industry.

(d) The use of pilchard and other fish oils as food,
(1) Rate of hydrogenation. -
(ii) Effect of temperature, pressure, catalyst,
- etc¢. on properties.
(111} Composition and properties of nydrogenated
. nils,
(iv) Nutritive value of hydrogenated products.

(e) The Use of Pilchard 0il for Animal Feeding.
(f) Industriel Utilization of Dogfish Liver Oil.

5. Net Preservation.

Bacteriological examination of rotted nets.

5 species, 4 localities, sea and river caugnt .




6. By-Products.

(a) Fish Glve from Fish Waste.

(1) The Joint Strength of Fish Glue,

ii) The Examination of Fish Glue,

ii) The Preparation of Liquid Fish Glue by
the Dialysis and Electro-dlalysis of
i"ish Waste Liguors.

e~

(

(b) The A and D Vitamin Potency of Halibut Liver 0il
(Biological Determination),
The A and D Vitamin Potency of Ling Cod Liver 0il
(Biological Determination),
The A and D Vitamin Potency of Grey Cod Liver 0Oil

(Biological Determination).

(¢c) The Utilization of Salmon Offal.

(d) The Utilization of Pilchard Keduction Plant
Effluents.

7. Miscellaneous.

(a) The Naas River Investigation.

(b) The Phenol Co-efficients of Some Commercial Dis-
infectants,

(¢) The Toxic Effect of Some Fish Meals when fed to
saimon fry.

PROGRESS OF INVESTIGATIONS.

The following account is a very brief summary
of the investigations in progress at this Station. In-
cluded alsc are those planned for the coming year. The

figures in brackets indicate the page number of the

report dealing with the subject referred to.

Fresh Fish Industry.

Further work has been done regarding the
characteristics of marine bacteria and their relation
té the decomposition of Fish (5). It has been found
that some which are active in decomﬁosing fish muscle

may grow at temperatures as low as -5° ¢c, Among these °




are a number of chromogenic bacteria. The activity of
these bacteria at lower temperatures 1ls now being in-
vestigated. The practical application of the sodium
chloride treatment for the control of the bacterial dis-
colouration of halibut at sea was not carried out, since
no satisfactory arrangement could be made with any member
of the halibut fleet. The amall boat possessed by the
Station is wholly inadequate for such experiments.
Further laboratory work (3) indicates that when the
temperature of the brine is lowered the penetration of
the salt into the skin of the fish is reduced. It is in-

tended trying this modification on a large scale during

the next season.

-

the relative numbers of bacteria existing in
various concentrations of salt water such as occur at the
mouth of a river flowing into the sea are important in-
dustrial standpoints. Such data are necessary as a basis
upon which to elaborate any future work. Investigations
carried out at the mouth of the Skeena Hiver and out at
sea indicate that the numbers of bacteria decrease
rapidly with the increasing salinity (8).

In order to investigate the change in temperature
of fresh fish when stowed in the holds of vessels special
resistance thermometers have been constructed in these
laboratories (46). A preliminary experiment has been dore

with these instruments on salmon kept under conditiomns




similar to that in actual practise. Both iced and
un-iced samples were used. The above system was found
to be satisfactory for this type of work, much of which
~has to be done at sca under trying conditions.

During the summer of 1929 a preliminary study
was made of the bacterial decomposition of eviscerated
and non-eviscerated salmon. This work is repeated and
extended to include the bacteriolog}cal effect of partial

sterilization, various methods of stowage and icing (6).

Frozen Fish Industry.

Investigations relative to the improvement of
cold storage rooms have been continued with encouraging
results. The over-@ll efficiency of the refrigeration
plant is increased as the area of the cooliné surface 1is
increased whilst the dehydra ting effect decreases (42).
These important results are now being checked and ex-
tended to include the storage of fishery products. The
"Jacketed Cold Storage room" has been found to be very

efficient in that it permits of almost constant temp-

erature within the room but at the same time it was
found that the ordinary vertical dcor cannot be made
sufficiently air-tight to eliminate exchange of air and
hence desiccation still proceeds (44). Ixperiments are
being made with a horizontal oil-sealed hatch which, at
least in experimental work, shows great improvement over

the standard refrigerator door.




In connection with the engineering aspects
.of the pressrvation of fish by cold storage it is well
to mention three cxperimenta wirich have been commenced
at this Station in orcer to obtain more data on the
thermal properties of fish muscle and insulating
material at freezing temperatures a modified "hot plate"
ha s been constructed (48). By this device the thermal
conductivities of commercial fishes of this coast will
be determined as well as a variety of common insulating
material, It is of importance that the optimum freezing
rates and storage temperatures of.the commercial fishes
of this coast be known. Two series of experiments (50)
(51) have beern commenced withh the object of furnishing
such information.

As a result of the study of the growth of
marine bacteria at low temperatures (5) it was decided
to find the effecct of the sodium chloride treatment
found so zi{ficient in ths treatment of fresh fish. Five
hundred nouwnds of halibut wers treated with a 20%
brine solution and kept ian cold storage in the usual
manner for elghteen months. At the end of that time
they were sxamined and found to be in good condition{3).
They had not lecst their glaze and they showed practicalily
no signs of yellowing on the white part of the fish.

The method is decided improvement over present practise.
The oxidative type of rusting which occurs around the
napes a nd cut surfaces is not prevented by this method

and further investigations are being made concerning this.,




The susceptibility of fish oils to rancidity 1is
of importence in the preservation of fish. This is }
emphasized in a further study of the chemical changes
taking place in the oil of frozen zalmon. (28). It appears
that both oxidation and & reaction with a nitrcgenous

"pust”.

substance are involved in the production of
Ammonia hastens the onset of "rusting" and also turns the
red pigment of salmon oil to a rusty brown color. Studies
of the biological and chemical rancidity of salmon oil

are in progress. The activity of ammonia producing bac-

teria at low temperatures is also being investigated.

Salmon Canning Industry.

At the regquest of the industry preliminary ex-
periments have been conmenced on the nutritive value of
canned salmon, pending the approval of a more extended

.'program. The preliminary work involves the vitamin A and
D potency of canned sockeye, and pinks each from three
producing areas. (33) These are being dctermined on the
extracted oils. The physical and chemical properties of
the oils are alsc being found (37). Since the work may bs
extended to includc a larger number of sampleés some study

is being given to the colorimetric test for vitamin A as

applied to szlmon oils.
As indicated in the outline, the extended program
for the ca nnecd salmon investigation includes Eacteriol-

ogical, physical and biochemical studies of salmon from the .




time itvis caught until the time the canned product
reachcs the conzumer. It is realized that this is a
progra m that will take a long time o complete. The
principle of the ihvestigation 1s sound, however, and it

is hoped tlat the essentials will be approved.

Fish 0il and M¥eal Industry.

The rofining of fish oils 1s a nrerequisite
to their industrial use. Decolorization ie an important
prozess in such refining. At the present time steps

are being taken to have a refincry established on the
Pacific ZJoast. Information was desired concerning the

process as apvlied to canadian fish oils. As a result

of an investigation carried out this last summer (20)

-

it has been fournd that several B. C. deposits of diatom-
ites and bentonites can be used economically to decolorize
fish oils. Furthermore, the poogr grades can be cheaply
activated by a simple process. This informatién is of
importance to the fish oll industry.

To forn a basis for the induscrial investigatims
concerning the utilization of fish oils the compesition
of pilchard oil mnas becn determined. The work is completed

1

and will soon be ready for publication.
industrial applications Of'fiﬁh oils are still
being inveshigatad. The invustigatioﬁ roegarding the use
of pilche=d »il in the protective coafing industry is
almnost compicted and many valuable data have been accumulsted

(7).




Tt is possible that a figh~-o0i}, edible-shor-
tening plant may be erected on the Pacific Coast in the
near future. The plans for this new industry have been
delayed for two reasons. First, the Government regula-
tion necessitating the labelling of fish oil pfoducts
with the words "Made from fish 0il," and secondly, the
fact that no reliable data were available concerning
the hydrogenation of pilchard oil. Through the efforts
of therFisheries Department the regulation has.béen
amended and the necessary information regarding the
hydrogenation of pilchard is being furnished by a com-
prehensive serics of studies in progress at this station
(14). The rate of reaction and the effect of catalytic
poisons which may bec met with in fish oils has been de-
termined. Information regarding the correlation of
analytical constants has alsoc been accumulated. The
resea rch is now- concerncd with the change in composition
of the oil as hydrogenation proceeds.

The use of fish oils in animal feeding is
growing tremendously. Pilchard oil has heen shwn to
contain adecuate amounts of vitamin D but ig rather low
in vitamin A. The fortifying of pilchard oil with an
oil of high vitamin A potency may be possible (32).
Several oils from commercilal fishes of this coast give

high values for vitamin A when tested colorimetrically.




The investigations coneerning the industrial
use of dog-fish liver oil are still procseding (27).
A sulphur dioxide treatment of the oil followed by long
standing and subsequent steam distillation gives promise
of being a method of inereadng the lubricating properties

of the oil,

By~-products Industry.

(s) The investigation concerning the possibility of
the manufacture of fish glue on this coast has been com-
pleted. A simple method of making fish glue from fish
waste ‘1iquors has been found. Samples of liquid glue haw
been prepared from the waste liquor of reduction plants
‘and subjected to chemical analysis and joint strength
tests. Glues as strong as the best commercial liquid glues
can be produced. Three papers have been submitted for
publication and a popular tulletin is in preparation. (23)
(24) (25). |

(b) The properties of the oils from some miscellaneous
commercial fishes have been investigated. The high content
of vitamin A {determined colorimetrically) in some of these
0oils is of practical interest., If the rusults are verified
by biological tests now in progress it is planned to use
gome of the more potent of these oils for raising the
vitamin A potency of commereial pilchard 0il thereby making

the latter more suitable as a poultry oil (30).




(b) 4 bacteriological snvestigation is in progress
1 conce rning the at:lization of ta® waste liquors from
piichard reductron plants a8 a fertilizer. & complete
chemioal'analysis has been mado and the action of the

material on various tynes of carths is now being in-

vestigated(9).

Miscellaneous . o

(a) Naas River Tpvestigation.
The factors inpvolved in the dapositing of Naas %
River mud on the nets of salwon Iishermon in the Naas ﬁ
River area have heen found. Thc silt coming down the
piver is precipitated bty the ssa water. yWhen the sea
contains a large number of maprine organisms thesc form 5
. a sticky binder for tlie s1lt. The. fresh water kills
“the organisms and thoy become more gelatinous, gathering 4
large amounts of silt and holding tenaciously to any E
ob ject with which they come into contact, The phenomenon
occurs during crecessively high tides guring which time
the fresh river water and the sua water are rapldly mixed.
The three factors arv at o maximum when tho phenomenon
"occurs. The smelter at Anyox {originally suspected of &
being the cause of the troubls) has beon proven to be
free of any rosponsibility 1+ the matter (39). 4

(b) ‘The Fhenol Co-cfficient of somn Commercial
Disinfectants.

Enquiries are boing roeceived concerning the
efficiency of commnercilal disinfectants. Eleven such sub-
stunces are being tested for the information of the indust: s

(10).




Miscellancous continuad,

(¢) The gtation is co-gporabing wi £h DT, Foorokem
in investigating the cause of the death of salmon fry
when fed some fish moals, Several samples of fish wmoale
have been roceived ancd a plan of investigation drawn un,
(26).

(d) Requests have been made that this Station
engage in tho investigation of the deterioration of
fishing nets, particularly the rotting which takes place
during the winter dry storage. A preliminary study
of the hactorial decomposition of rotted nets is being

ma de.

STAFF.

The following compriscdthe staff of the

Experimental Station (Pacific) during the year 1931.

Permanent.

Director Vacant

Assistant Bacteriologilst Dr. R. H. Bedford

Assistant Chemist (and Acting H. N. Brocklesby.
Director)

Assistant Chemist L. F. Smith (resigned

August 1931).

Assistant Chemist 0. F. Denstedt

Assistant Chemist F. Charnley

Mechanical Engineer 0. C. Young

Scientific Assistant (in B. E. Bailey

Eiochemistry).
Laboratory Assistant (In Chemistry) P. A. Sunderland.

Laboratory Assistant in Bacteriology G. A. Potts {appointe
in November)
Laboratory Assistant in Zngineering D. A. Ross (appointed
in November)




STAFF (Continued)

Accountant 7. W. Kilpatrick
Secretary R. I. Gillies
Janitor ' H. Richmond
Washwoman Mrs. k. Pesver
Temporary.
Special Invcstigator Naas River Dr. W. H. Martin
Problem.

geientific Assistant in Bacteriology P. T. Black
gcientific Assistant in Chemistry L. P. Moore

scientific Assistant in Engineering J. E. Dyck.

BUILDINGS AND ACCOMMODATION.

The Station now possesses two well-squipped
i buildings which-shOuldpprovide?sufficient accommodation

for some years.

New BuiidingL

The second storey of the new buildiné was

éompleted this sbring. This building:is”occupigd'gs
follows. | N

Basement., .~ - -

v'Bsﬁrigeration_machipgpy and‘cold storagg rooms.

Enginegring Work§hqp,_fuﬁné¢e”room. Large sqa}e‘equipment.

lsﬁ Floor wunfinished except fqrtengineering
laboratory. IEalls finished. Empty rooms used for storage
purposes and miscellancous work.

2nd FLlooTR cbmpiéfédathi§~sﬁring, Contains:
offices for Dirgctor, secrqtayy and aqpoun?anpf_pibrary;

small.pipphemical.laborgtory {nqt,ooqupiedl,iBgcteriglogy




Depa rtment, .consisting of an offics, 2 lgboratories,

" ‘media room and cold room (unfinished).

Attic:- Contains janltors room, store room,
LAATAAN

and fans for fume eupboards.

- 01d Building.

This building now consists entirely of
chemical and biochemical laboratories. These are

distributed as follows:

First Floor. Furnacc room and workshon;

animal room; large scale equipment laboratory contalning
Kjeldahl apparatus, digestor, extractor, centrifuge, ball
mill, hydraulic press and filter picsses; biochemical
lsboratory; International Fisheries fommission Office.

Seeond Floor., 3 chemieal laboratories,

balance room and office, stenographer's offite, dark
room and library.

Attic., Store room.

It is the intention of transferring the
Chemical Laboratorics to the first floor of the new
building but this will not be necessary for some years.
There is ample room for the chemical work in the old

building which is still in good repair.




BPQUIPMLNT,

The transfer of the Lacteriological Labor-
atories to the new puilding has necessitated the purchasg
of considerabic new equipment. These laboratories are
now well wstablished in the new gquarters. 4ll labowmatories
arc now well squipped. In connection with the canned
salmon nreliminary experiments it has besn found necessary
to obtain a large autoclave and small steam boiler.

These were purchassd locally and are proving satisfactory.
geveral new pieces of microscopical apparatus have also
been acquired for the above investigation. Other equip-
ment purchased has been largely to replace broken or worn
stock.

LIBRARY.

About 60 new volumes have been added - -to the
station library during the past vear, bringing the
total up to about 500 volumes., in addition, new journals
have besn subscribed for, 52 now being rececived by the
 Station.

1 division of the¢ library hus boen made between
the two buildings thus reliceving to a considerablé extent

the congestion in the library of tho-old building.

CONSULTATION.

The Station has been consulted by many firms
on a variety of fisheries technologicel subjects. This

{s becoming a very important part of the duties of the




Station and is very much apprcciated by the Industry.
.When in Vancouver, members of the staff spend a greet.
deal of their time on this sort of work;

The Lxperimcntal Station does not undertake
commercial analysis.

PUBLICITY.

Addresses have been given by various members
of the staff before organizations both in Prince Rupert
and in Vancouver. The .cting-Director has had several
conferences with the Canadian Manufacturers Association,
of ficials and technologists of several fishing companies
and.brokers handling fisheries products. He has also
conferred with technologists and fisherics reésearch workers
5% the South Pacific Coast.

The Quarterly Progress Reports, which are being
published at Prince Rupert this year, have becn published
regularly. The mailing list for this publication jig
steadily growing, 1t now beling necessary to print 1000

s coples of cach issue.
VISITORS.

During the past year the Station has had many
visitors, and men connected with the fishing industry.
Several representatives of the Natural Resources Depts.
of the railways have been through the laboratories, The
Station has been visited by clubs, among these belng the

local Rotary and Gyro Clubs.




BEPORTS PUBLISHED BY THE ST.TION.

Progress Reports

No. 7. The Control of Discolouration or Yellowing of
Halibut.

By R. H. Bedford.

No. 7. The Large Scale Production of Fish Glue.
By L. I'. Smith.

No. 8. The New Low Tempsrature Research Laboratory
and Projected Rcfrigeration Hesearch.
By 0. C. Young.

No. 9.  Fish 0ils as Foods.
By H. N. Brocklesby.

No. 9. Ma rine Bacteria,
By R. H. Bedford.

No. 9. Fish Glue from Fish Waste,
By L. ¥F. Smith. '

No 10. The Fifth :nnual Conferonce.

No. 10. The Hydrogenation of Pilchard 0il.
By F. Charnlcy.

No. 10. The Use of Pilchard 0il in Protective Coatings.

No. 10. The Study of thc Kud Deposits on the Gill Nets
in the Naas River District, British Columbia.

No. 1l. The Decolorization of Fish 0ils.
By #. N. Brocklesby.

No. 11. Investigations in Refrigeration.
: By 0. C. Young.

No. 1l. The Growth of Some Marine and GCther bacteria
at Low Tempsratures.
By K. H. Bedford,

No. 11. Composition and Vitamin Potency of 0ils from
Canned Salmon,
By B. E. Balley,




CONTRIBUTIONS TO CANADI.AN BIOLOGY & PFISHERIES,
(Industrial SbPlOS) '

No. 1. The Nutritive Valuc of Ma rine.__Products.

' IV. A Note on the Vitamin .. Content of

_Commercial Pilchard 0il.,
By D. B. Finn.

No. 2. .pparatus.for Drylng 011 Rescarch,

. By H. N. Brocklesby & 0. F, Denstedt.

(Series A"Geperal);

No. 18. . Decp Sca Eacteriological Watur Bottle.
By 0. C. Voung, D. B. Finn and R. H. Bedford.

No. 19, The Bacturic1dal Lffect oi the Prlnce Rupert
Water Bottle. - .
By. R..H. Bedford..
‘PAPERS READY FOR PUBLICATION.
_Contributions to Canadian Biology and Fisheries.

(Industrial Series)

Studies in Fish 0Oils

ITI. The Dccolorization of Fish Oils.v
By H. N, Brocklesby & L. P. Mooro.

1III. The Drylng PrOportlos of" Pllchard 011,
' and the Nature of the Films.

By #. N. Brocklesby & 0. F.Denstedt.
Fish Glue from Fish Waste.

#1. Tho Joint Strength of Fish Glue.

#2. The.BExamination of Fish Glue.
#3. The Preparation of Liquid "ish Glue
© by the Dialysis and Electro-dialysis

of Fish Waste Liquors.

(Serios A. General).

The Control of the Bacterial Discoloration of

] . Halibut,

By Dr. R, H. Bedford.




BULLETINS

Tho Study of the Mud Deposits on the Gill
Nc¢ts in the Naas River District, british
Columbia,

By Dr. w. ii. Martin.

“Thé Industrial Chemistry of Fish 0Oils.
By H. N. 3rocklesby & 0. F. Denstcdt.

REPORTS IN PREPARATION,

Contributions to Canadian Biology and Fisheries.
(Series C Industrial).

Th¢ Relationship betwoen the Cooling Coil

Area, Tcmpuraturo of the Cocling Medium and

the Dchydrating =ffect in a Cold Storage Room,
By.0. C. Young.

The Jacketed Cold Storage Room,
By 0. C. Young.

The Thermal Conductivity of Commercial Fish
of the Pacific Coast.
By 0. C. Young.

Studies in Fish 0ils.

IV. The Composition of Pilchard 0il.
By H. N. Brocklesby & 0. F. Denstedt.

V. The Velocity of Hydrogenation of Pilchard
0il,

VI. The Chemical Propertics of Dog-fish Liver
0il.
A. Physical and Chomical Propertics and
Composition of the Fatty Acids.
By . N. Brocklocsby & 0. F. Denstedt.

E. Examination of th¢ Unsaponifiable Matto:,
Ey E. G. V. Percival.

C. The Hydroxylation of Dogfish Liver 0il.
By H. N. Brocklesby & R. S. Tipson.

A Chemical Study of the Changes in the 0il of
Salmon in Cold Storage. (Prellmlnary)
By H. N. Brocklesby.

The Comparison of the Phenol Co-efficient of
Some Commecrcial Disinfsctants.
By Dr. R. H. Bedford.




(Serica A, Goneral).

Studics on Marinc Eactecria of thu Northorn Pacific

Occan:
By Dr. R. H. Bedford.

Papcr Wo,

5'

A Prcliminary Survey of Their Vertical _
Distrivution and Somc Physiological Properties.

Carbonatc Production by Bacteria; Its Signif-
lcance in Kelation to the Prucipitation of
Calcium Carbonate in the Sva,

Oxygen tension and Growth.

The Degcomposition of Fish Musclec.

Rancidity of Fish 0ils,

A Classification.

The Growth of Some Marine and Other Bactoria
on Fish at Low Tumpcraturcs.



DUDGET STATHMENT

ACCQUHTS APPRUPRIATION 1251-3%2 Ru—-DESTRIBULTION LXPENDED TO NOV. $0TH.
: BEEL TS TOTALS - - - DETATES TOTALS DETALLS TOTALS

1. SALARIES 25,370.00 25,&70.00 03,043, 23 23,246.29 16,2566.22  18,2668.2¢
2. OFFICE & ADMIRISTEHATICHN 1,120.00 1,100C.00 1,185.71 1,183.71 B841.35 841.58
3., BUILDINGS & UPKELP
{1) IE% BUILDIIG '
(a) Completion of Interior = 8,000.00 8,000. 10 ?7,555.€0
gbé Lavoratory Furnishings  1,400.00 1,400.20 1,287.12
W< bn;lvin& “*nrurj 230.00 75.20 —————
Zé% Workx Bhep Bgquipaent 500. 00 100G, 0 40.59
(e, anlt:r'? Supplies
{1) Miscellanecus 50.00 <00. 20 145.78
~ {2) Towels & Launary 160.00 180, 20 a5, 53
gfz Repalre cnd Mairntenance L E0.000 n8. 14 27.03
&) Grounds 12,100.00 €l.5  10,075.00 6l.. 56 9,656.21
12) OLD BUTLDING
ga\ Janiticrte Sup)+1vu L7, 15 53.¢8
\bﬁ nepairs & Mainutenance
{1) Paintine Bxtr. of Roof 57. 55 5755
(2) Bepairs & Muirterance 19C. 10 71.58
(3) alteration to Interior 00 s, 30 350.00 223,71 409.80
4. WATER, HEAT, LIGHET & POWER  2,01G.00 09 2,085,130 2,955.00 1,868.61 1,858.61
5. BOATS _ :
Sa? Launch for Harbeur Use 1,000.0G 855. )0 851.40
{b) Row Zcat 1 .000.090 £3.)0 3E0.CO ¢5.00 24€.40
3. LIBRARY
{ Achuisitions 500.00 500.10 202.85
(bg Subscriptions 200,350 700.00 &50.)0 850.0C 137.24 440.09
7. PUSLICATIORS
© {a) Prozress Reports 100.00 175.)0 162.36
Eb§ Renr nts 10C.00 =00.00 175. 30 350.00 78.73 241.39
8. TRAVELLING EXPEFbFS #,000.00 2,000.00 2,250. )0 2,250.00 1,837.68 1,837.68
. CONTINGENCY 1,C00.00 1,000.0C .90C. )0 1,000.00 €73.44 873.44
Carrled forma*d 43 ,860 00 13,8€0.00 45,350.0C  43,390.00 33,181.26 33,181.26
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ACCOUNTS APPRUPHIATION LUBL-3P RE-DISTRIBUTICN. 'KP“FDED O MOV, ZOTH.
o
[

DETATLE TUTALS ShTaild TOTALS DETATLS TOTALS
Brought Forward 1%,3C0.00C 43,83C.00 £8,2L0.)0 «&,580.00 58,181, 8¢8 33,131.26
10. LﬁEﬁRA“CQV
= o s Ty T
\1) CEIM A TORT
1, 1 78.30
6" "'75'\
L, 000.00 1 o00G00) 1,192,245
::4.:):0:) ;:de ) 550 58
300,00 200097 ' 242.80
205 .00 13000 44.05
R W‘IE@FE BN ECL D0 129.79 3,7¢0.00 £9.81 2,85L.68
'IONS
NLOGY 700 .00 5%51.38
I3TRY 500.03 1£1.32
40.00
1, 800,00 780.11
5C0 . & 3,000 .00 3, 820.00 201.65 1,357.53
59, 430.00 =0, 400 z0, 100,00 50, 400.00 37,688.47  37,808.47
~ p 3 E "y A o T T ) Py -y ~ ava
| 2,568.OO£1/ 2, 08000 T, 558,00 2.368.00 2,368.00 2,368.00
T n
J/_' TV -rs T /;: o 3 -
(1) C S4LLi0l INVRST. 1gouu=uu>H{ 1,500.3U 814.57
(2) NKAS RIVER POLLUTTON 1,000,008 7 600,00 1,002.30 2,600.00 1,002.00 2,300.00
GRANL TOTALS 55, 468.00 58, E88.92 55,368.00 55,33G8.00 41,880.74 41,880.74
VO:E:-Ql Refrigeration Plant nct completed last year, bulance paid April 1¢31-32.
}2 Cannoi Selmon Investigation - Additional funds to be provided for tbls investigation.
(&) Nazs River Pollution TP"PPt.gPt’Cn - Funds for this investigation included in Vote MAv
. 200G deeounted for vy Pacific Biclogicul Station, Nanaimo.




