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OCTANOGRATHICAL mv*.s-rmnm QFF THT PACIFIC COAST CF CANADA
RIFORT POR 1934,

by

J. Pe Tully,
Pacific Blological Station, Nanaimo, B.C.

During the summer season, three cruises each of approximately one months's
duration were made on board the Mydrographiec Survey ship, ""m, J. Stewart®, and
one cruise of five days on board the cceanographical vessel, "‘atalyst® of the
University of ¥ashington.

The erulses on the "Stewart" were made in mccordance with the plans sub-
mitted last spring end the work scoomplished is ocutlined in the following pages.

The vltni inm-tion regarding vessels, cruises, stations and observations
ie contained in Tadble I,

Jable I
U85,
Vessel “Hme J. Storart® "Catelyst®  Totals
Crutse | 1 I 441 w
Nates April 29 May 28  July 4 Aug, 12
to to to to 111 days
My 24 June 30 July 31 Auge 17
Days et sea 25 33 26 5 95
Totel stations 34 4l 30 1 106
B Bottom sample 19 8 7 1 35
H Hydrogrephic Obs, 21 19 15 26 81
P Phyto-plankton Obs. 19 9 7 26 61
Zoo-plankton Obae 18 10 7 26 61
T Trewling Operations 21 8 L 0 37
¥ Fishing Operations 8 0 0 0 1
8 Shore Obs. 0 16 10 0 26



The loostion and character of the olservetions made &t the various
stations is contained in Teble A eppomded to this repert.

As has been explained in previous outlines of thias aﬁm'a progrem,
gensral observations were to be made at prodetermined loestions. These &re
shown on Biolosienl Survey chart 2200-A which is appended, The territory under :
observation was divided into districts and the stetions numbered in eccordance
with the internstional system now in use on the Pmcific comat of North America.

The stations netuslly observed thie summer are shown on Biclogieal
Survey chart 2200-7 which is appenied.

The general stations consisted of ohservations of the dottom, general
eheniesl end physical observetion of the water throughout its depth, quentitative
samples of the phyto-plankton, snd verticsl met bauls for zoo-plamkton. Thirty-
three mch stations wore cbserved, elghteen on the first, eigit on the second and
seven on the third cruise of the "Stewart”, end one on the cruise of the "Catalyst”,
Two of thoss teken from the "Stewart" conslsted of tidal observations and the '
erulse of the "Catalyst" was for the express purpose of ostimeting tidal movements
in Nootka sound, 'There were two Mroﬂyuﬁle seetions and sevarcl series of
sirface observations, as well As considerable trawling and shere collecting.

Rlologionl Nork

The collection of biological specizens was under tle direct supsrvision
of ¥r. B.G, Fiﬂ, & voluntary worker aft the Station, :

¥r, Hart's interest and ability are worthy of high praise. At no time &id
he spare himself in the pursuance of his object and many times ho worked w
two days ﬁtl'lm rest thet his work might ell times Ve up to date., He seized
evary opportunity to main meterisl and information and improved the working
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facilities by his own lnventive gentus. Descriptions of two devices of his
desl gn have been submitted for publ lestion and several others should be forth-
coming. 2 .

Complete records were kept of all material showing location, meteorological
eondi tions, time and method of collection. There Is @ suhplete ganette Of the
observations and each specimen is clearly designated. Thanks to Mp, Hapt's
m!.du!ﬁ. these reeords are extramely clear, :

Flankton, |

' Wldnm was e¢olleeted in ono-litre Wekman deep sen-water bottlea
according to the procedure outlincd in, "Oceancgraphical Investigations of the
Paeifie Comst of Cenada, Stralt of fecrgle. I. Methode®, now awaiting publica-
ton in *The Journal of the Mological %nrd" and soncentrated to & small voluse
aceording to the prosedure outlined in "Somo Deviges for the Colleotion of Marine
Plankton®, now iuuing mximaa in the ':m du Conseil”, This latter
procedure was Jevised to fit the noeds of the expedition by Mr, Hart,

| The samplos were prosorved in formelin and returnsd to the Pacific Bio-

~ logicel Station and are now awaiting identification and counting,

Zoo-plankton was collected by verticel net hauls with an apparstus
deseribed in the socond paper mentioned above and designed by ¥r. Mart, The
samples collsoted were concentroted end ;rcsimd in & similer mmer to the
phyto-plenikton,

Ag this materidl has not been inspected, no conclusions may be drawn at

the present time,



Bottom Semples
A ecombined sounding end bottom sample was taken at cach station

observed, with a olem shell dredge. This machine, made in Hemaimo, was t0o
light for ocemn work snd wes very unsatisfactory in performance throughout
the scason. 4s s genersl ruls two or three easts were nogessary in order to
obtain a semple which was penérelly very ssall,

The sample obtained was worksd over for any life that was contained
and this was waw in m:a &nd wvhere possible a sample of the bottom
was also kept for future reference.

Trawling.

This operation was carried out by Coptain J.J. Moors of the "Otewart®,
who has had eonsiders®le experience trewling in the North seam, Two boen tvavls
and one squaro-mouthed trawl were made under the cumaoaofmmmiu
kept im repair by the erow. The web used in the bag was begged fmm the cameries
along the coast and was fitted and kept in repeir by $he erew amd Captain Moore,

Seventy mm were made at thirty-seven stations, the operations being
caerried out at the convenionce of the survey and as the casts were made entirely
ot rundon, Yhe Materiel ealisesed 13 reyresentative of the mves eovered.

The ccllectesd material wes sorted and preserved by ¥r, Hart and on
retum to tho Paeific Mologicel Station it wes Wrmed over te various suthori-
ties for ldentifiestion,

The trawling operation was attended by many difficulties on a ship of
this charscter md Captain Voore is to be sincerely thanked for his interest
and skill in helping us throughout the season.
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i fad more travls been aveilsble more work could have been done, bhut as
congtant repalr was negessary both to the frame and the web, mmy opportunities
for sampling were missed, All tmawls were finally lost at sea and these opera-

tions ended about two vnkp bsfore the expedition returned,

Shore Collooting

During the wonthe of Jume snd July when the survey was observing.the
"low water festures" of the coast-line, Mr, Tart took the opportunity to spend
the perioie of low water of the spring tides collecting shors forms. Collections
wore made along most of the coast from Kyuquot sound to Clayomot sound, The
mdnuﬁn’ eollectsd were divided into phylas, preserved and diur!wbd amongat
various authorities for identification.

The co-operation of ¥r, H.,". Parizesu, commnding officer, cmnot be
%00 highly mraised in this econneotion. Me provided boats and landing parties
for ¥r, Mart and several times he cstablished cemps ashore expressly for this
purpose. The sarvice of two men and @& boat was always available and at times
as vany es seven men and two boats were placed at his disposale

Although this was not a major object of the expedition, the results

obtained are amonget the most satisfactory observations made during the seeson.

Physical end Chemical Oceanography

This aspect of the expedition was under my prersonal direction and
generally followed the procedure found mest suitaehle in the Strait of feorgle.



Censral tions of ¢ .

: The water was sampled from bottom to surface at thirty-three of the
goneral stations mad observations were made of the temperature, chlorinity,
pH and dissolved oxypen, silicete and phosphate and In some instances analysis
vas made for mitrite. Anslyses for nitrates was attempted but lack of equip-
ment prevented this teost from belng consistently followed, PFrom these amalyses,
the density and percentece saturation with dissolved oxygen was onlaeulated,

The data have not been studied closely to date but cursory examination
shows that the surface mone southward of RHsteven point is ocolder anl more dense
then to the northvard,

The location of the stations was plamned ia advence but the time of
observation could not be predetermined and the samples were taken st the con-
venience of the Hydrographic Survey. Hence there was no logleal sequence to
the observations which were made at the stations neerest to the ship's position
at the time. Duo to this condition it 1s doubtful whether there is my value
to these determinations other then to illustrate the general summer cond itions.

Also the lack of agourateo i{nstruments impairs the valus of the results
obtained, particularly in the temperature observations and colorimetric
analyseae

The thermemet s in use have a mht(én of about two-tenths of &
degree and an absoluts error vhich in some cases smounts to seven-tenths of e
degroe, fence it 1 impossible to detemine the temperature closer than one-
firth of a degree Contigrade. This precludes hydrodynamic operations of any
real value, :



Bost "o

The oclorlnotgu analyses are only approximute, as the colorimeter
was very tiring to the eyes lﬁor saveral hours use. Also the external light-
ing cmuuuq were found to affeet the observer's sensitivity to an extent
that would imtroduce an error of es much &8 fifty per cent in the phosphate

‘an¢ two hundred per cent in the silicote estimation. It is essentisl in this
type of work that the observations be repid, easy, sccurate snd with the
anslyst working long hours, s free as possible from persomal errors., Wew
thormomoters are nesded and a photo-elestric colorimeters
Fydro dynmies. ,

Two series of hydrodynemic observations were made, one on the flood and
the other on the obb of the neep tides, Just mud« of Nootkn sound, as a
test of the possibility of making such observationa oft the t.hﬁ conste

All corrections possible were applied to the themmometera and the
operation was carried out with the groitut eares The datas from the flood
tide cbsorvation have deen worksd up and ere plotted on chart 2231-A, appended
to m- report. ‘l'hh oh-;n shovs the current velogities at the surface, five,
ten and twanty metres in relation to the water et \Nﬂy-‘f:l"n motres depth,

No direct obeervations of $he ewrrent were possible as there wes no
equipment or mmzm to make any. Tt my be possidle to eheck these m&
1n another yeer but at the present time the dissrem is felrly in aecord with
general obsarvations.

Tidal Stations |

Two tidnl cbeervations were made from the mmn" Mhr hm 5
respects to those of the Strait of Georgim expedition of mz; One was in
Clayoquot sound end the other Just outside of Nootka sound, The stetion



observed from thq 'C‘W'ﬁ“ consisted of twenty-six complete observations made
at two-hour intervals, Just inside of Nootka sound, These data were taken to
furthar the study of an apparent dual eirculation, noted last yeanr end outlined
in 'Oenml'ﬁua; Investigationa off the Pacl flc Coast of Camada, A Preliminary
Chemical end m-lcil Iimﬂmuon P Wootka Sound and the Adjacent Sea Vaters®,
now awalting publicstion in the "Journal of the Mological Somrd of Canedar,

&&! OW&O&-
"hile lines of soundings were batiag run by the survey, surface samples

and tenporstures wors taken at four-minute intervels while the ship was steaming
at twelve kmotse The surveyors plotted the position st csch obsorvation and
data were mapped with regar! to the position of the ship, It is hoped timt
further sxamination of these results will show the tendencles of surfece move-
ment.

Dally Feter Semples.

In order to determine the ennual cyecle of temperatures and densities,
arrengeseonts have boen made with the keepers of six lishthouses on the Canadian
coast to measure the surface temperature and to take a sample of the water each
day. Theo lighthouses are: Amphitrite, Tsteven, Wootka, Xains Islend, Cape 5t.
Jemes and Oreen Island, The ssmples and temperatures are to be retumed to the
Pacific Plologieal Station where anslysis fer ghlorides will be made and the
denst tion csloulated and tho data from the whole comst gorrelated to the flsh-
eries problems.



Sentouwr Chart,
One of the most outstanding esntributions of the season's expedition

is the contour chart of the sea bottom of the west comst of Vancouver island
which is appended to this report, The coiim- shown were interpreted from the
original dats on board the "7tewart” and the chart contalns the latest informe-
tion regarding this section of Canndisn waters,

The preparation of this chart, which has alresdy attrected much favor-
able comment, is ontirely due to the courtesy, interest end co-operation of Mr.
Parizesu and his assoelntes who epared no pains in aiding the scientists in
the preparation and interpretation of the datas Most of the contours were
interpreted on board, but the surveyors propared the coastline and the contours
botwoen forty metras dopth and the shere-line for trecing and heve done the
printing.

It is hoped that blue prints will be mmde far wse in flshing stations
and by selentists end that a reproduction on one-quarter scale may be prepared
for use by fishewmen end investipators,

The Mul value of thiz chart lies in the bold relief that is given
to bottom detail, the fishing banks being ¢learly indicsted by the sixty-metre
econtours. The seientific value 1s enormous where carrelation bstween hebits,
habitat, and spooles of marine 1ife 15 deing considered. Aleo en understending
of the m of water ourrents snd of fish migretion is on“ci-m sinpii-
fied by this chart which is prodbably the most aceurste of its kind for the
. Americam Paeific ‘m‘t.»
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Fagilities for Ogeanogrephis Work

The accommodation and treatmnt accorded to the solentists on beard
the ship was of the best and every possidle provision was mde for their com-
forte

The labaratory -pneo was in the forepeak of the ship over the cueln
locker and was suple in size., Mr, Parizeau undertook the ocnstruction of work
benchos and shelves, the laying of  floor, the installation of lights and a
radiotor so that the place would be livable, I% should be pointed out thet all
the labour and much of the materinl was supplied by the Hydrographic Survey at
considerable trouble snd expenses

In spite of those efforts and dw to its position in the ship, this
laboretory was untenadblo in heavy weather, due to the faet that the forward
hateh had to be battened down, which cut off all souree of ventilation, Tt
-ﬁath‘- occcurrad that snalysis of vater -nﬁu hed to be left for seversl
 days 80 that the determinstions of the dlosolved sibibist ikte wre dertite
and that for dieselved oxygen of doubtful value. '

The use of formalin in the laboratory was discontinned after the firet
day as the fumes drove evory one from that part of the ship. This operation
wes carried out behind @ canvas Wind acreen on the main deck whic: wee kindly
erected by Mr. Farizesu. mapcll&enaq wos adequate for most of the
~ preserving operations except in tho neaviest weathar.

As there was no power wineh the sounding line was wound on & hande
operated sounding maghine, loaned by Mpr, Parizeau for the purpose., This
machine was uqun_unﬁr slow and after two attempts, the examination of deep
water was abandoned due to the fact that teo many men were required for the
operation. '
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Mr. Parizess delegated two men of the erew %o the servics of the
selontifie statf and this nusber vas later incressed to three, These men
would the wineh, olemned the laboratory, fotched water, emptied waste, acted
ss the nucleus of the landing parties and performed the countlese tasks that
the lack of proper feeilitics vendsred sssential.

The engineering facilities of the ship were placed st the disposal qf
the seientists, and without this almost continuous a1d in constructing new or
mekeshift equipment and in repairiag the old, the survey wuld never have been
acecomplished, |

In brief the Mydrographic Survey, through the interast of ¥r, Parizesu,
supplisd the equipment and pervsonnel nesessary for the operations of observatien
while the RBiological Board &nmmm the laborutezy supplies and teshnical
staff, My, Parizeau’s keen interest and unlimited Wﬁttn was reflected in
all on board the ship, so that tha survey finally attained an ushoped for degree

of succeas.

Rlsng for Se Yuturs

The expedition this year wny be likmed to &8 reconnaisance of the territery,
and whon conaldered in that light 1t Ims deen eminmtly successfuls The personnel
of the blologlesl steff is fully aware of t'e problems of ‘tﬁhttﬂ to be
enccuntered and the a;vu and relation of the work to de done, Bufficient rosults
have besn obtoined te indieate the most suitadle course of actiom im the future
snd 1t is mow a nﬁn‘cg‘ obtaining the easential informstion in the most effi-
eclent manner.



Such & sirvey showld comstst of womplete cbeervations st a series of
- so-raleted stations, mnwm Boed $o include all gb physical, chemiesl
and olosionl m necomsary o;ﬁ dofine the dinsteitition of demslties, water
movasests, the osoutrence and alstribition of the food slemats, Phyte- and
Wu and the phyeleal end duemioal mmw of the bottom um
~ with the rl.a and r.m m. Yor the nyﬁ—ttt eonmm of these dats
- 1% wula N_MM not .ly teo ﬂla the lomﬁmforthp stetlons in advense
_ but %o wm M in an onlerly ugﬁcut o0 that the laformation obtained llcm ‘
be eo-veleted to tha tides, seeson end yoars :

| In nuntu. eurront measurenant w meens ot log, ourrent mator snd drift
. bottles are m to standerdice tie mma udmmtano

Trom tho m u nnmd. the ti%sl and m-um water mvesents

ould be charted, the. Wc foatuwrss oould be esloalated and plotted, the
diatritution eu}‘elnau’u&tm of ti» plankton and its relation to the pwd'
and chemionl d‘ienetni-iauu of the vator coul’ be asesrtained and a deseription
of the botdas flor and feund oould bemedes 111 $hess could be related %o
dlurnal ! sensansl ‘§h§ag-‘o md In this vay @ thoroush understanding of the
oondi tlous affecting tho osean flsherlcs off thia codst vould be obtatned. g

mmm

An efficient survey of the Mﬂc ecast waters requires the use of &

- wessel that la Tree to sall at the direetion of the selentist in chearge of the
. wotk. This is partioulsly true tn the stuly of mm:.g planicton, and
‘ rﬂn movemonts which han'tio be considered in relation to season as well as
Tor the purpose +f hytrodynmic observat lonx, 1o uee of one of the
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navy eruisers, similar to the U,3.%, "Hannidbal® off the coast of United 5tates,
would ve possidblas

Forall purposcos the use of one of the flsherles petrol bonts at selected
seagons would be suitable.s Iy this means &8 cruise could be made for & month
entirely in the intercsts of the Piological Survey and all the informmtion
aveilable in that interval could be collected.

The motor cruiser "A.P. ¥night" could be used in this service admimbly,

A moderate amount of refitting would make this vessel seaworthy and adapt her

%0 the work in hand, %y earefully considering the westler a very complete survey
ecould be made of sll waters within twenty-five miles off the c.mAth is all
that i at present negessary. The use of this boat has tte further alventage
that it would fom & base for further operations on the West coast.

The best intorests of the Blological Bosrd might best be served by
oparating from the "“tewart” duwring My end from the "Enight” during the rest
of the summer season and from a fisheries patrol bost in the winter, Some such
arrangement would onmadle your staff to completely desoribe the annuel meteoro-
logical and life oyecle off the West coast,

Some other equipment is required for the eoming year regardless of what
vessel is used, Vor further operations cm the "Gtewart® or any vessel other than
_the "Kuipht®, a suitable winoh mssembly is required $o heul the soundidg lne.
The instrumonts urgently required inclule a photo-clectric colorimeter,

- six deep-sea thermometers, six ope-tube tmtetn. three standard burettes,
a current meter, a stop watoh, & sextant, Some gear is also required, nemely,
some beam trawls, o qhn sholl dredge and & set of plankten nets.

The price und totel cost of this equipment is listed and apponded to this
reporte. :

If operations are to be carried out on the "Stewgqri”, it is occsentinl that



@ mysten of ventilation and a water om be installed in the laboratory,
The former mo that the selentist may work with some more regularity and the
latter 20 that he may work with some more efficisncy.

Sendusion

This yeer's expedition on bourd the "Stewart” has been eminently sucosss-
ful as a reconnaisance mtny of these waters, It {s mom that fram the
-tm.l waorked over, mal new spacies have beon discovered and the ramge
of l-y more has boen extended, A penerel idea of the summer ocmmﬁl«l
conditions off the comst hme been obtainad and pertinent notes as to the gemeral
eirculation of the water have been mde, An mecurate contour ¢hart containing
the latest informetion from the hydrographic surveys of uui-a States and Cemada
has beon repared,

The results, vhen completoly analysed and correlated, will give a com-
prehmpive skotch of the ares coversd.

It is evident from the above discussion that there are some facilities
lacking in the present method of investigation. Although the FHydrogragphic
Survey tas done sverything in its power to indicate its eo-operation, the
observations wers necessarily made at rendom and have ofton been curtalled or
fnsufficient due to lack of equipment,

In the further prosecution of this sirvey, the gemers] roconnaisemce
attitule muwt give way to em exact procedure and sll observations must be
precise measurements taken with due consideration of all the fectors, This
necessitatos the appointment of & vessel to this service for nmll months of
the year at least, & number of instruments, and sone extrs gear,

Under the present circusstances, it is rrobeble that e month spent onm



T

board the "Stewart® during the rough westher in the spring, followed by the
summor montha on the *"Enight” would be the most efficlent procedure and this

course is sincerely recommended,
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