
FISHERIES RESEARCH BOARD
OF CANADA







(FUeN7-25 Nove..ber15,1952)

Procedure
Purp:>se
History

FUNCTIONOFDAIlYSEA.ATEROBSERVATIOIISIN
PACIFIC COAST OCEANOCllAPHY

Dai.lySeawaterObservationsareUnique.
Dai.l.y"SeavaterObservatioDsareNecessary..
Da.1lySeawaterObservations are Indices ot

OceanographicConditiof18.
Dally Seawater Observations Define Oceano­
graphicCllmate.

Daily Seawater Observations FonnaBasis
for Prediction of Oceanographlc Cond.ltions.

VI FUNCTIOUOF DAILY SEAWATER OBSERVATIONS IU
PACIFICCOASTFISHElllES

The tJumber otStations
StatlonPeter
Fishermen'sBTProgram
Duration of the Program
Study of the Data

::;Em~;:ifications



A "iew of the boat landlnr at Kains Island. Mr. Rendell is
about to take the dally wat.ersample.

An aerial view of Triple IslandJlrhtstation. This is one of the few
e..l:ndays -Pboto courtesy R.C.A.F



Canada on January 5, 1952, "It was noted that some progress has been

made in the analysis of data {trom the Daily Seawater Observation

Program) but &S yet the number ot points of observationa and the



The principal oceanographic regions along the British Columbia
coast with dates of oceanographic surveys, daily seawater
observing stations and dates of their operation.

Dixon Entrance (1937,19:J8)
Chatham Sound (1948)

Hecate Strait (Propo.ed)
Northern B.C. Inlets and (~;;~~es

Queen Charlotte Sound (Proposed)

~~:t~~:r~~;~t s~r~~~~~~;P08ed)
(1948-1952)

Northern Georgla Strait (1928-32,
1949-51)

Southern Georgla Strait (1928-32,
1949-51)

~~e~.~~~~ ti;;tl~~)
San Juan Archipelago (1930-195C)
Juan de FucoStroit (1952)

Approaches to Juan de Fuca Strait
(1936-1939)

8 *Ivoryld.
9 ·PineId.

12 *C. Hudge

16
18
25
26
20
19

Sept. 1940-

~~: m~:sePt.l9J6

~

July 1937­
Jan. 19J6-

~:C~~~7-

~1-Har.1941
Apr. 1941-

13 ·AmphitritePt.

10 "KainsId. Jan. 1935-
7 *C. St. Jame. July 1934-
1 *Langoro Sept. 1940-

*Cepartment of Transport lighthouses where observers are paid $108 per annum.
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23

LocalStations-SnecialPurooses

15
11

2
J

27
6

14
17

':;~~;U(~9~
ShannonBay,Q.C.(19J8)
I!assett(19J8)
Skidegate (19J8, 1951)
Prince Rupert (1948)
Port Alberni (1940-42)
Ladysmith Hbr. (19J7)

Jan. 1914­
Aug. 19J4-
Oee. 19J9-Sept. 1942
Nov. 19J9-Sept. 1942

~:~""i;~:O~~~\942
~:; i~~~:sePt. 1942



2. The requirements of an adequate programare:-

(a) Thatthedetai1softheprocedurebeconsistentlyand
rigidJ..ymaintained so that all data are comparable.

(b) That there be at least one station in each distinct
oceanographic region of interest.

3. Thepresentprogramisjust1fiedbecause:-

(a) It provides a continuous climatological record in repre­
sentativeregions.

(b) It defines the climatological similarities and differences
between regions.

(d) Each station represents a region which is distinct for a
fisheries andjor an oceanographical reason.

(1) Tbe present and indicated returns on the program are well
worth the annual expenditure.



4. The program should be continuedindetinitelybecause:-

(a) ~~~~t:::S~heapestmeans of recordina: oceanographic

(b) Withoutthesedataitvouldbenecessarytoaa.intain
tediousandcostlyoceanographicsurYeysindetinitely.

(c) Correlationsviththetlsheriesarestl11beingdeYeloped,
and continuing: data are required torcomparlsonvith con­
ti.nui.ng tisheries research.

(d) There is no point inestabllib.i.ng correlations by which
the data can be used to predict theoceanograpbic con­
:;:'i:s~rr~v~~heries it the bases tor the predictions

5. :~:use or their similarity of purpose the projects associated

1. Observations at Nootkalightstation should be discontinued since
there is no apparent demand tor the data.

2. ;:~a~:::ning (13) stations in the current program should be

4. Studies ot the data should be undertaken todetermlne:-

(a) Thebistoryotoceanograptdccl..imatealongthecoast
partieularlytonoteanyeY1.denceotepochalehanges.

(b) Thetypesofseason.e,theircharacteristicsandoccurrence.



(c) Thes1ai.la.ritiesandditterencesintheindiTidua.ldata
betveenstationsins.iailarcllaaticregions.

(d) ~~~~h:~~:~tiOnsvith oceanographic surYe,. results,

Cases containing a hundred specia.ll.J' prepared 2 ounce bottles
are sent to each observing station, vhere the sea vater is observed
dail,yat adepthot3 feet, using a simple apparatus which obtains
the sample and records the temperature simultaneously. Theobserver
records the date and temperature on the label of tbe sample bottle
and on a log sheet. The observation is made during the latterhal.t
of the riBing tide (within one hour of high water) cx:curringduring
thedaytiJae. The case otbottles is t1lled in about three mooths
andreturnedtothePacificBiologicalStationvherethesallnitiea
of tbe samples are determined. The temperature and salinit,.are pre­
sented in tabular t01"ll, including tbe lIOothlyaea.n Talues, and a ten
yearmovingaoothl,ylM&D.value, intheJlaOuscript report series en­
titled: "Observations ot Seavater Temperature and Salinit,. on tbe
PaciticCoastofCanadan (17to27).

Ttds procedure vas modeled ona similar program that bas been
in eftectalong the coast otNorvay since the begirmi.ng ot the centU1"'1'".
That program, along the only other coast similar to British Columbia,
has been found protitableand tbe data have been used successfully
to monitor the oceanographic condltions, and the fishery, and pro­
videa basis for thelrprediction.

This program was initiated by the Fisheries Research Board
of Canada to provide a continuous index of oceanographic conditioos
along tbe BritbhColumbiacoast .michcould be correlated to fisher­
iesdatasuchascatcb,spawn1ngj andescapementrecords j orany
otherregularobservationswhichmigbtbemade. Whenth1sGroup"'&5
absorbed. intotbe JointCcm:nittee onOceanograpby in Canada it was
understood at the Pacific Biological Station that the project would
be contioued.and the service provided as long as required.

The program is also a fundamental requirement of physical
oceanography because it provides a record ofoceanograph1c cllmate j

anindexoftheoceanograph1cstate j andsomebasestorprediction
of oceanographic conditions 1n several regions along the British

~~~:=;~ ~~a~~herI:e:~:~:i~~ ~~es~~~:~ ~o=~~e:f purposes of

Observations are currently being made at 1.4 stations (Table I)



~~3;hi~~ ~3~~~:~;~~~e~~Iml:~~;do;a;~~:;.we;~ei~~;:~ee;e~::e~~
at Departure Bay dating f'rom1914. The tirst publications in 1947
Includedallprlordata, and slnce then eachyearls data has been
publlsh.dennuall;y.

The circulatlon of these publlshed data records has increased
steadily trom 90 copies in 1947 to 1)0 in 1952. Th1sincreaseis
dueentirelytorequestl!l,andincludesflsheryandoceanographicre­
searchgroups,meteorologists,coastwiseshipping,fishingindustry,
publlcutillties, and others in Canada and the United States. There

~:eao~r~~n:e:~~e;:~s~he information as it beeomes known, and the

v. FUNCTION OF DAILY SEAWATER ORlERVATIONS
IN PACIFIC COAST OCEANDCRAPHY

';'1.

·i~ ~rin~~~ ~y Is,

~~:~i .., ann

T ~d ,Yoi.



p



aresiJll1larbutas.hownbyPickardandKcLeod(28)andTull;r(6)

~:: ~an~~~:~~~turesoccur about a month later in

Each major change of weather is marked by a change in the
properties olseawater (4,7). Asbort time after a nort.h-w8st wind
starts to blov in the sUJIIIler, the coastal seawater temperatures fall
and salinities rise, and tbe converse effects are associated.vith
southeasterly winds. Tbe Daily"Sea....ater Obaervations record the
time and degree ottbe change of conditions and theirduration1!!.
.!Jl!!~.Studyotthesedata9howthattheserelationsareonly

qua.litati.e.SClDetimeslargeeffectsfollowligbtwinds,and~
vBrsa,andtbeeffectsofvariablewindsarecompletel,yunpredictable.
\7)."

Carrutbers,inEngland,hasannouncedacorreepondencebe­
tween certain fisheries and the barometric pressure distribution,
but has not been able to explain it, or repeat it in any other re­
gion. The possibility of utilizing this prInciple ontheP&.cific
Coast is remote because tbeweather data are known only on the lee
side of this very much larger ocean.



=terObseM'atlonsareIndice90rtbeOcea.nOgrap~c

Thea.ount ot Fraser River water present in Georgia,strait
at an,-time is related to the salinity at Entrance Island, and the
temperature at this station is an1ndexof the temperature in the
wbolearea. SimilarlythesalinityatTripleIslandisameasureo!

~~u:~~~to;b~h;k~:~~~~.inChatham Sound, and the temperature

Tbecorrespondence ot the Daily Seaw8ter Observations to the
otfshoreoceanographicconditionshasrecentlybeendemonstratedby
Tully and Bennett (16). During the sUJlIllers of 1949 and 1950, three
great clouds ot warm water lay in a band off the BritishCollD:lbia
coast. As a result the temperature increased to seaward to a maximum
aboutl2Omilesoftshore,andthendecreasedfurthertowestward.
Alternate maxima and minima of temperature occurred in the bandot
warm water clouds along tbellne parallel to t.be coast. This con­
ditionot"irregulartemperaturedistributionllvaasssociated'fdth
anirregularsequenceoftemperaturesfromAmphitrite,throughKains
and St. James to Langara, during June, July, and August.



TheseexaIDples are sufficient to shoW" that the Daily' Seawater
Observatlons are indices of the oceanographic state.

les

.1m!o'lllo

Dai1VSeawaterObservationsDefineOceanographicCllmate
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because sOIlle tisherles such as the pilchard and tuna appeared on the
coast forno.known reason and have vanished just as mysteriously.
CoD1itlonsobservedin19J6donotcomparevith hose observed In
1950. Erldentlywecannot observe the oceanographic conditiOll8 in
one year and assume that this cycleot events vill. be repeated in­
definitel.7, vemust be on the lookout for changes in the wole order
or character of conditions, and be prepared to re-suneythe areas
ancI.recognizenewcyclesandevents.

Daily Seawater Observations FOnllaBasis !orthe Pred.iction of
OceanographicCondi.tions

This principle has been illustrated in tbe study of the off­
shore data byTul.l.yandBennett (16). Thesurfacetemperaturedis­
tributionotfshore in Au,gust 1951 dilfered markedly fraa those in
Augustof1949and1950,and ..as associated witb tbe relations be­
tween the average August temperatures at tour seawateroooerving
stationsaloog the ocean coast. It was also noted. that the critical
relation in the dai.l.,"observatioll5 occurred in tbe preceedingtwo
moothsineverycase, whence the oceanographic state in August J::l3.Y
be forecast fran the June and July data.

VI. FUtlCTIONGFDAILYSEUATEROllSERVATION3
IN PACIFIC CGAST FISHFJlI&3



Tully and Bennett (16) observed that the tuna tishe17was
successful in 1949 and 1950 when the series ot coastal temperatures
tromAmphitritetoLangarawereirregu1.&r,andthatthefishdidnot
appearintheareaundertheregularcooditionso!1951. Contirma­
tionofthe correlation will be required, but it appears possible
that the conditions suitable for tuna fishing may be identitied and
predlctedfromtheDailySeawaterObservationsatthesestations.
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writes:_Mr. J.C. Stevenson, in charge of herring investigations ,



Previous to the recently discovered. possibility of predict­
ing suitable conditions fortuna (albacore), from coastal seawater
observations (16). J..K.Part1odiscussed.thedesirabilltyof
~:~~ ~:~:r'~ich is no.... being supplied by the ....eathership on



"Fromthe point ot view ot attempting to understand
and eventually to prectict the variations in seasonal
occurrence andmigratorymovementsot salmon in ocean
I stronglyrecoIIIPend continuance and extensionot
~.Wearejuststartingtoshittour

work in tbis direction and if the Daily Seawater
Observations are stopped we will have no continuous
series of data to use. These records are the envy
of the Americans. In a recent paper on silver salmon
in Oregon they had to use salinities recorded at
Cape St. James for ocean conditions. Withthe
first accurate catch figures (1951) just now avail­
able for the whole B.C. Coast (30 areas) it will be
a few years before reasonable correlations between
catch and oce8ll data can be made except in local
areas. Thus it would be too bad if the Daily Sea­
water Observations W'ere dropped before any correla­
tionscouldbeattempted. ll

It is of some interest to note that statistical analyses
have shown that 27di5tricts are required in the assessment of the
fisheries. Although these are arbitrary divisions, they represent
approximately the number ot natural units of habitat of the commercial
fishes, and it maybe inferred that the properties of the environment
should be considered in each one. Bythlsstandardthepresentlist
of 15 stations falls far short of the required number.

The Number ofStatlons



Observations wit.h oceanographic states or the tisheries depends on
the data being unmistakably applicable to the regionandti.me of
study_

As the program stands tbere is no more than ooe observing
station iOaIl3"major oceanographic region, and each of these are
assoclated vithmajor oceanographic or fisheries researches, or are

~~~~~e~~~~o~~~~:as~:;~t~~e:s;;;~~~ns1~n~~~e~fre-
gions. These eleven are tbe principal stations to which oceanographic
events in the contiguous minor regions may be referred.

10 addition, observations have been, and are being made at a
number(J)of10calstat10os(Tab1el) tc accompany part1cular
fisheries or oceanographic studies. Usually these are discontinued
W'hentheyhaveservedtbeirpurpose,oracorrelationwithsoc.e
major station is established. This procedure is similar to the
tidal observations at reference positions_
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tishermenhave agreed to make regular obaervations during their tuna
a.nd sa.l.mon.fisbingoperatlons and return the slldes with tbe flsh1ng
records to this station. This program. Is based. on tbe need tor 1&rge
amount otdata in the coa.stal approaches tor relation to tlsberies
and oceanographic records.

Tbeseprogramscouldberegardeduspec1al.projectsalthough
they-are groupod with the Daily Seawater Obserntions because of
the~r s1m1larity of purpose.

DuratIon of the Prograa

TbereallontorcorrelatingtbeDa.11y'SeavaterObeervatlons
witbtbe oceanograpbic surve13 and. the tisheries is toll&ke use ot
thIs cheap and effIcient aeans of providing an IJdexot past and
present conditlons~ and a basis for prediction. The correlations
are ot no value If the baais tortbelrappllcationls removed. Con­
sequentlTthe program should be continued indetinitely.

The basic planofoeeanographic research on the Pacitic
Coast enYls10ned concurrent surveys and Daily Seawater Observations
in each region. Then the survey data would be analysed to evaluate
the oceanographic states in the region, and theIr occurrence would
be correlated with the DallySeawaterObservatioM.

Sucbst\¥:tiesrequirethattberebeaseriesotOa.ilysea­
water Observations, corresponding to series otocea.nograpbic surveys
In each region and that the data tromboth have been analTSedand
compared. This is no light task and ot necessity lags considerably
behind theobservatlonal program which is the prIncipal concern ot
the Group at present. Some ana11Ses ot oceanographic surveys have

" been made in Alberni Inlet, Chatham Sound, GeorglaStraitand
Ottsbore, and only a lew correlations have been sougbt intbe last
two. The plan Is still being developed 1d.thlDOre empbaala to be
placed on the studyotthe data in the tuture. The little work that
has been done has been most productive, assbownbythellstot16
publications in the bibllography". These,tbeuseotthedatain
lisheriesresearch,andtheevidentpromiseotfurthercorrelatlons
are anlple justiticationofthe plan, and indicate a high priority
should be placed on the studyot the data.

There are probably no more promising or protitableobserva­
tiOt1!J in oceanographic research.

IrooosedModitications

(olDoletions

Tbeobservations at Nootka lightstationmay be eliminated.
thIs station concerns only the conditions in Plootka sound and has not



(b)~

Thetotalcostofthe14stationsin1951was.1950forwhich
thedetaillsshowninTableII. Lightkeepers at 11 stations were
paid 108 per annum for taking the samples and the remaining costs

~:e~~~ti~~ ~:c~~~tt~~ ~n~;~tion9. The average total cost of each



C08toCIlail7S......t.rObs.rnUonl'rograll
January1toDeceaber)l,1951

*Lightbouseleepersvages
ShippingCbarges
Laborato17Reagents

E=1:~Eoos
LabourCorWasbing,Labelling&Pac1d.Dg
Typing Hanuscript
Stencils and Paper (Cor 175 copies)
Labour CorKaeographing and sorting
Superrlsion

$1166.00

Ii
Th.s.CiguresapproxiJoat.vith1n+5%or-lD%.

Estimated cost oCtb. expanded
Oail,ySeavaterObseM'at1onProgram



the densitT ca1culation from the bulletin. Tbiswasatime-col15um1ng
chore ~tdch was origi.na.ll.y included tor the use of shipping interests,
however these require onlJ'average values in particular areas and can
besatisCiedfromtheexistingrecords. These savings have beenotf­
set by cost increases in the past year so that there is no change in
overall expense.

Tbe cost oCtbe expanded program is shown in Table III. The
Georgia Strait stations should be a simple extension of the Light­
bouse arrangements. A private observervill be required in Hecate
Strait and will probably be more expensive. ObservationsatSwiCt­
sure Lightship will probably cost a dollar per day for a surtaceand
bottom sample.

StationPeterandFishermenlsBTprogramswhicharealreadT
conmitted,areincludedhere.



1. Anonymous.
Instructions_)'1eteorologicalObservations of the Sea, 1932.
~~:~:ed instructions: for making daily seawater observa-

2. Tully J.P.
Weather and the Ocean. Pac. Prog. Rept. 26, December,19J5.

Concept of the daily seawater observations program and
the relation of the atmospheric weather cycle to the
~~~~~:POnding conditions in the sea along the ocean

~
Oceanography. Pac. Prog. Rept. 22, December, 19J4.

The relation of oceanography to fisheries and
the function of the daily seawater observation

~
Report on Dynamic Studies orcthe Canadian Pacific Coast.
Trans. Amer. Geophys.Union, 19J7..

The correapondence or the seasonal cycle of change
to coastal oceanographic conditions ..

~
A Wanner Summer. Pac .. Prog. Rept. Jl, March, 1937.

Comparison of the swrmertemperature cycle in
i~6c~:si~ve stations from south to north along



9. Hollister H.J.
Notes on Taking Water Temperatures. Pac.Prog.Repts.78,
April,1949.

Adiscllssloo of the care and precautions necessary
in taking bucket temperatures.

10. Hollister H.J.
Daily Seawater Observations in Georgla Strait. Pac. Prog.
Repts.81,December,1949.
~~:s~~~;:on of the sampling at Entrance Island,

11. Tully J.P.
i;~:nalCYClesinthesea. Pac. Prog.Repts. 85, December,

A discll5sion of the annual and long term cycles in the
daily seawater data in Georgia Strait.

12. Hollister H.J.
Daily Seawater Observations Along the West Coast or Vancouver
Island. Pac.Prog. Repts. 86, April, 1951.
~~~c~;i~;o~s~~~:mPlingstations at Amphitrite, Nootka

11. Tully J.P.
Climate in the Coastal Seas of British Columbia. Pac. Frog.
Repts. 90 ~ March, 1952.

Definition of climatologically similar regions on the
basis of long terrnaverages.

16. Tully J.P. andE.B. Bennett.
OlfshoreProject,DailySeawaterObservationsandTuna. Pac.
Prog.Repts.92,October,1952.

Correlation of daily seawater observations with surface
~~~~ temperature distribution and tuna catches 1949 to



~
Observations of Seawater Temperature, Salinity, and Density
onthePaciticCoastofCanada.a Fish. Res. Bd. Can.,
(Pacific BiologicalStationl.

Volumel,1914to1934;VolumeU, 1935 to 1937;
Volume ill, 1938 and 1939; Volume IV, 1940 and 1941;
Volume V, 1942 and 1943; VolumeVI,1944and1945;
Volume VII, 1946 and 1947; Volume VIII, 1948;
VolumeU, 1949; Volume X, 1950.

~
Observations of Seawater Temperature and Salinity on the
Pacific Coast of Canada. Fish. Res. Bd. Can., Pacific
Biological Station. Volume Xl, 1951.

28. Pickard G.L.andD ..C.!-1cLeod.

~:~~:\,:~~:t~~n~h~fB~~~i;~~~:::sC::t~a~;~i~ ~~~t
CcmnitteeonOceanography. August, 1952.
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