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FORBAORD

At the meeting of the Joint Comittes on Oceanography in
Canada on January 5, 1952, "It ¥as noted that some progress has been
made in the analysis of data (froa the Daily Seawster Obsorvation
Program) but as yet the number of points of observations and the
amount of routine data handled remains high. It was agreed that the
Project should be reviewed a year hence".

This review vas undertaken to show the plan for, and examples
of, the relations of the Daily Semater bservations to Facific Coast
Oceanography, to Fisheries Research, and to Naval Research and Opera-
tions.

The value and cost of the progras, and the necessary modifica-
tions are discussed.




The principal oceanographic regions along the British Columbia
const ith dates of ocasnographic surveys, daily sesater
observing stations and dates of their operation.

Srineiped Oceanograstic Chart Observing s of Operation
Reglons - Surves) Index Stations

Jnland Seas
n Bbrance (1937,1956) Langara Sept.

Chathan Sound Jan. x?if-a-pt 19%
ot 1o
Pro;

t (Proposed)
Nertvern 30 Triets aod R

Queen Charlotte Sound (Proposed) *Tvory Id. July 1937~
Queen, Charlte stratt, (Froposed) *Pine 1d. Jan. 19%-
Tommetone 3
81955 *c. Mudge Nov. 19%-
Northern Georgia Strait (1928-32,
Texada 1d. Proposed
Southern Georgia Strsit, (1926-32,
9-51) *Entrance 1d,  Kay 193-
Frager River (g on 1{) 8 Feb. 1527~
2. han! Proposed
hga (1930 1950) 1932~
Juan de Fuc. Shralt (1952) 20 Jan. 1921-Mar. 1941
Apr. 1941~

Approaches to Jusn de Fuca Strait
(1936-1939) Swifteure oposed

Qosan Coast
Southern Vancouver Island Coast

Q3191 1951) *Amphitrite Pt.  Aug. 193-
Northern Vancouver Island

atns Td.
Southern Q.C. Island Dun o) *C. St. Janes
Northern G.C. Island *Langara Sept. 1940-

Secante
Offshore (1950-51-52) 23 "Peter" July 1952

* Department of Transport lighthouses whe:

observers are paid $108 per annum.
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1. The prosent progess o

I CONCLUSIONS

atly r Observations is based o
vS7of Pisheries Revesreh, and 1s maintained st the

the requis
request of the Pacific Biological Station.

2. The requirements of an adequate program arei-

(a)
®)

(e)

3. The present program is justified becaus

That tho dotatls of the procedure be consiatently and
rigidly maintained so that all data are compara

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

at monthly or lesser intervals
o mmm. Seatiction of isheries soh oosamogreris

It provides a contimious climatological record in repre-
sentative region:

It defines the clinatological similarities and differences
b

The data are unique since there are no other seriss of
observations which contimeusly Indicate the properties
of the water or oceanographic st:

Bach station represents a region vhich s distinct for &
fisheries and/or an oceanographical reason.

It provides a readily observable index which can be
1ated to the annual cycle of oceanographic cumiuem s
heerved by the series of survers in sash regh

The data offer reascnable prospects for the prediction of
fisheries, and the oceanographic states within the limits
of a season.

Some correlations ith fisheriss have been established,
ated.

‘and more are indicat

The increasing use of the data by fisheries, shipping
and industry in British Columbia and United States inii-
s that there is an expanding market for the informa-

he
vorth the anmual expendits

* and indicated returms on the progean are vell




The program should be contimued indefinitely becaus

(a) It is the cheapest means of recording oceanographic
onditis

(8) Without these t would be necessary to maintain
attous end costly ccoumgreshis surveys iadacinitely.

(6) Correlations with the fisheries sro still being developed,
22 contiming data are required for ecmpariaon vith con-
iming Mlsheties roseareh
(@ m-r- is no mun m en-uumn‘ correlations by which
data c odict the oceanographic con-
amm or Lhe bm-uu if the bases for the predictions
be r

Because of their similarity of purpose the projects associated
ith

Meathership at Station Foter

Fishernan's BT observations

are included with the Daily Seavater Observation progras.

III. RECOMENDATIONS

1. Obesrvations at Nootka lightstation should be discontinued since
there is no apparent demand for t

The remaining (13) stations in the current program should be
retained.

3. The progras should be expanded to include

Hecate Stra

Stras
hands. Sogion, Georgla Stratt
Socsms these aro distinet rapicos, st represented fo the sxtet-
g prog for which data are required for fisheries and
acsshographic reference.

Studies of the data should be undertaken to determine:~

(8)  The Bistory of ocamnographic clisste slong the cosst
particularly to note any evidence of spochal changes.

(b) The types of seasons, their characteristics and occurrence.



stations in similar climatic reglons.
(4) Further correlations with oceanographic survey results,
and fisheries.
IV. PROCEDVRE
2 Iundred spectally propared 2 ounce bottles

hree Soathe

¢ Seawater Temperaturs and Salinity on the
Facifie Coast of Camadan (17 0 £7)-

odure e modeld cn v sisdiar peogren Ut bee boen
40 T i S ot o i s 348 ing of the cent:

o obrans Slece the-caky ouber,const. SiRTLar to British ca]_hl-,
has been found profitable and the data have been used succ
1o amaIter the| Cootmoereshid loswtt iote; ' oo Fisbery, auh recs
Vide s basta for thei prediction.

Purpose

(e) The n.unnxu and differences in the individual data

is progran vas fadtiated by the Fisheries Ressarch foard
do a contimious index of oceanographic conditions
o0 the Bedtien Golummia. cosst valsh oould be oorrelated to fiaber-
den data such as catoh, , and escapement records, or
observ mado.  hen

shich'might be made. this Orwv as
heorbesinko the Jolat Cemitten on Gcounography in Canads Tt u
understood st the Paciic Bologicnl Station that. the project el
service provided as long as requl
The progran 1s also a fundamental requirement of physical
cnesnography because it provides s record of coemmographie climte,
some bases for prediction

1" regions alons the Britisn
Colunbia coast. In addition it serves a mumber of purposes of
inter other members of the Joint Committe

idstory
Observations are currently being made at i stations (Table I)



unden 1 are Lightnouses. Most of these were initiated botveen
1993 and 199 bt several comenced sriiar. The cldest ser

‘Doparture o 351, Th firdt blication in 19;.7
Saciaied 253 pelor dets, ant sines thea o data has
published annually.

The ctrculation of these published data records has increased
steadtly from 30 coples in 1017 to 190 in 1952. T increse ia
dae skively o requets, 1ad incinies fisbary and sommmngrasilc re-

seareh growps, meteorologists, costdsn shipping, fishing industry,
wm: Ailitien, and others in Canada and the United States. Thers

A roring desioa”for e Lndormution us 1t beccmes Known, 0d
R e

V. FUNCTION OF DAILY SEAWATER OBSERVATIONS
TN PACIFIC COAST COBANOGRAPHY

Coeanagraphy i the description of the sea sroud ua, its

form, piyical propert Fion, and behaviour. A1 B

o Tee Tonteis Denraserashis thuup is Moected touaras!provlal

accurate mmpmn of the oceanographic conditions in the coastal
and neans of predicting these conditions in terns suitable

al, soclal, and industrial use.

Gonditions in the s dynamic. It is a fluid mediua
e thace are GUlkL sad seasonsl ayeloe of Ghance, sash tyols
being to some degre i some dogres ditierent (6, 11).

1t mst also be rocopnized t et olimtilogieal
ragtons in the nary izt ee so
iriomm; ot doasta) sess the vater is
Telknes"the Lides Fise sad Elors ‘the same
3 bat here the simijarity stops. The range and cycle

cyele,
of salinity, the range of the tids, the nature of the currents, and
the seasonal vardations of temperature and other properties of the
uater are as distinct ta the geograply and climte of British
Columbia's mountains and valleys

Betore the War (199 to 1940) explorstory ocemmograshi
urveys were made in most coastal regions to defin

Character and lixits,  Since the War (194) the mdm;p.) task has
been to dofine the tidsl and seasonal cycles of physical

events and tho effects of runoff and weather in each broadly dsfined
region, by intensive oo rval

year or

mor

in succeasive years (). Each survey involves the o

resolution 1n length, breadth, and depth of temperature, sulinity,

density, and ti ‘The resolution in time is made by c
s b e

urveys have been carried out 1o Chathas Sourd, Georeia
stratty S e Par ate, and are contimis
castel and offshore ccsan. The prineipal unsurveyed




orthern British Colmia rogions such s Gusen Gharlotte Sovad,
Hocate Strait and Dixon

o surveys axe necossary to define the ccesmograrhi

ry 4
o au..mmy
Qi e
the tina the inforsstion vas availavle.

Datly Seawater Observations are Uniqu

444a) rise has been recorded and is predicted at more
5,150 palihe aLong i cousty ol tha bme nereisais provided
for tidal currents at 37 pointe by the liyiropraphic Service: The
weather 1s observed at least tice daily at tal stations, ant
e Brodbetiens e sivia fonT segions by the Netvorelopiesl
Service. The discharge of 2L coastal rivers is observed daily by
the Dominion Water Power Burs

11 these provide data vhich may bo used 1o assoss the
sagnitude of the boundary conditions afecting the ocesnograsiic
Shato, however they give no intication of the tamperature and salin-
L4y oF the waters wiich mst be observed directiy.

nusber of Daily Seavater Observing stations is snall
conpared to the sumber of sosstel weather sbecrvatories and tidal
cbservation points. _Hovever those sarvices are mich further do
vl

x O
The Bajor essanograpiic areas, and some few of the minor
the present time.

ervations are liecess

It has been proposed that the conditions in the sea could be
direstly related o thoss in the stusephers, since insclation axd
consequent. phencmena are comon b (2); 32 \hla vaee s the
e e o Cnsorvations would ek be aae

However the properties of the atmosphere are very different
focm the en shere the BEFecte of Lesting el reast? are cumilative
over a considerable distance and time. The general seasonal cycles
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aro simtlar but a3 show by Plokard and Keleod (28) and ity ©
the mimm 2 peratares occur. sbout & nonth Tater in
e el i

major change of veather is markad by & change in the
propertios of sa sater (b7)- A short tins after a north-vest vind
B e Toe sucar the coustal semunter Samperstares fall

el
e tioe g vine, s
e ihe effeets of veriatia vinds e complsLaly tnpredicable.
o

Carruthers, in England, has amnounced a correspondence be-
e cortala fishiries amd the baccmetris prsstirs erivtion,

Jain it, or repeat it in any other re-

glon. The pa..mm, o wilising this principle on the Fusitic

Coast. 1s remote because the weather data are knom only on

“de of this very much Larger

It is possible that some means of directly relating t
properties of s vater to the stute of e atsosphare and ihe-tides
round, but 1t is apparent fron past researches that

B Telation WY be neither sisple nor smact.

roct observation 1 the only satistactory of 4
ternining the properties o e thess Tata. roprosent the
ot of e aany eomplex. situations through vhich the vater

The Datly Semater bservations provide the index vo tho
oscurrence and continuity of the corditions observed by oceanographic

bave been omitted. Future observations serve to monitor the state
and provide an index to identify the current ustion with t7pes
that have been surveyed.

Yo other observations provide this inforsstion hich s
essential ke oceanogray of ny regton, and in
e Shey provide the basts.for the waole oresnographic Pro-
gran on the Pacific Cosst.




Dally Sesvater are Indices of the
Conditions -

The amount of Fraser River vater present in Georgla Strait
ot aay tine 1n related to the salizity ot Bitrame Ialund, and the
temperature at this station is an index of the temperature in the
R o I P
influence eena River in Chathan Sound, he temperature
1 s e Bassiat

The recent sty by Pickard i Meleot (28) bas shown thet
the rise of salinity along the ocean coast in

lack of rainfall, and to upwelling caused by
inds. ve

xecogrimiialn the datly odlinthy okmerovtind, bk iveldatiad o=
peated analyses of the atmospheric

g the Datly Sewmtar to th
ianescosaten r- c conditions has recently been demonstrated by
Tully d Beenett (16). During the .u-n of 194 ana 1950, thres
great clouds of or lay in a band off the British Columbla

bt 180t el e s oss Sl e
Alternate

occurred in
et sioss, sl the Jiaw ForaITel to 1be coarti

ditdon of Mrregular temparsture distribution® vaa aasociatel vith
an irregular sequence of temperature ‘through Kal
and St. Janos to Lang: July, and August.

ara, during Jun
During 1951 the sumer oceanographic conditions were
sigpicismtly dittert, The suriuce sesmber teporsture Soecesel
regularly to seaward, and decroased regularly northward parallel to
the coast. This condition vas .--m.m with a regular docrease of
ur stations from Anphitrite
2. Evidently the a S il vaperaterte sres
Vit D raem o the distriiotion of oceunie Temperatiress

Exanination of Daily Seavater Observations prior to 1950

shows that the irregular and rogular conditions have occurred before,
butthere are also dfinite indications of other type conditions

ot be or.

surveys. In this case

raphic
oumber of possible type situations that may exist, and the amoust of
survey that will be necessary to define them.

= Bntrance Islamd tn Georgta Strait min-
i nur).v constant teaperature and salinity througho ry

sona} whio corded by i1y Seawater bservations
[ON nn.u.v recent inv stigations are revealing the the
Somparatare ol eulinisyedepth grattent, Koo th w1t

sible to relate U
the Det1y Sevater Observations.

atructurs in this reglon to




hese examples are sufficient to show that the Daily Seavater
Observations sve. Tndteos of he scemmographie state.

h correlations are lsited to situations where the Daily
Semvater Station amd the surveys are in the o graphic region.
Fitiard and NeLoot (28) clageified Satrance Island in Genrgla sirait

i and, 500 i}

ciher any more thin the xesther st 'Imcuuver can be regarded as an
index of the weather at Prince Ruper!

Daly Seauater Cbservations Define O Clinste

‘Linate s generally understood to be the average seasonal
L nsteorological coniitions prevelling n o . region, and
sinilar interpretation may be nade in the sea where the Lemperature
and saitaity are the defining properties, correspanding 1o Lempara-
ture and precipitation in the atmospher

ckard and HeLeod (28) have studied the 13 year averages of
tho outhly averages of Temperatir o i salindty data st 11 statdons,
b n o maxim

cipitabion 1s held ss smox 1n fho zomtatne i) Mey soon ihe rivers
Fise in flood and dilute the sea water along the adjacent coast.

They recognised thres types of coeanographic region ssscciated
cycle, and the

properties of the particular reg
EeFtonn"in-one group may be used a5 an index of the other.

Tutly (2) rocopnised the sigriticance of westher 1n ihe sea
and showed that there are considerable differences from place to
Flace along the ocemn coast (5). The tesperatures may be rising at
one place, falling at the adjacent station and at the same time be
steady at others.

There is reason to believe that there are epochal changes,



beoause soms Sistertes such aa the pilshard and tuna appesred on the
coast for no known reason and have vanished just as mysteriously.
5

E s
oF charactar of conditions, and be prepared o re-survey ihe ares

5 Observations Form a Basis for the Prediction of
i e e

Tuts priceipls bas bemm {Utetrated 1o the study of the ott-
shore data by Tully and Beanott (16). The surface tem

overy case, whence the ocemograrhic state in Auguat may
data.

he
time 1t is proposed to have the data and samples returned monthly
after Janvary 1953.

VI. FUNCTION GP DAILY SEAMATER OSSERVATIONS
N PACIFIC COAST FISHERTES

Fisheries bicloglsts are fimting correlations butxeen the
fisheries and these daily seavater data yhich allow, or proaise,
hes:

tosting the validity of predictions before their use becomes general.
GanceLlation of the mmn Sbasring stations would of course

cancel the whole of this promising r:

Pishories researchers have found that every ome of the exist-

suter obsermation stations, represents s distinct region,
partioula fishorics, ant eaphatic
‘abandoned.

‘They. aloe Find thet cortatn
iratt,ihe appronchas o Juan de Fice Stratt
o Gootyia Stratt reqeice adalticaal mmdtoring.
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Tidly and Sereott (16) chsoreed that the b flohery vas
successtul in 1949 and 1950 wnen the series of coas atures

from the Daily Seavater Observations at these stations.

K.3. Ketehen has found a correlation betwoen the daily
seavater data during Jamuary, February and March and the occurrence
of Groundrisn in ApFLL and Fa.  He Statest-

Desgito the encouraging rosults shown by Carruthers
n the relation of Fish "eventa® to weather
metric pressur

e Seemtnated then ve mey be Tociug cur el ele
b A gl o e Ly

1 an condident that bofors the Crounitiah Investi-
gation has completed its first ten years of exist-
tnce, ve il have .-.-.»u hed firn relationships
betweon Lighth: raphic records and fish

events aioh will be potent weapons for prediction.”

Mr. J.C. Stevenson, in charge of herring investigations

writor

c data

thradiction of tisheries demand ocesmogeaphi
unl

-
tion
1t 19 conducted, but it 1s largely usel
prodiction purposes

endorse the proposal of increasing the mumber of
stations. I particularly like the prospect of hay-

of them, insofar as application to ff is
comnod.” Tt vill bo specicio ocemographle differ
Shit we wL11 require, not broad gemerdl differens

1 question the suggastion that lack of duta (sither
blological or daily seavater) hi
Laying i

ayin
Formation. Tn many cages 1t has been Lack of tine,




and Lack of swareness of the vast amount of per-
tinent data available in the Daily Sesvater, Lecords.

F.H.C. Taylor was beconing steeped in relating her-
ring data to these records when his progres
halted by his diversion to seals.”

Frevious to the zecently discovered pessitility of prediot-
ing suitable conditions for tuna (al , from coastal seawater
hservations (16): J. Partlo discuseca the desirability of
ocesnic data which is now being supplied by the weathership on
station Feter.

with regard to the oceanic altacore fishery, it has
been very evident that oceanographic data, partic-

Solumbia vaters. Togard I would welcome
he inclusion of the weather station Weter” as
.mm B of the Datly r Observation
tory s boen one of the principal

progrume et the ecttis E)nlapul J'-.Lihn since 1930. During 4
¢ year a relati n the cohos cateh 12 e

ottty of Kains Istand o he salietty Mistorge Tt appetrs that
along the we: of Vancouver lslmd the xmnw- (e )
Fhoniry 1o evcd when the salimtien are Hgher than averags, Wile

the offahors.(kmarican) Tishing is best vhen the saliniti
This may offer some clue as to the behaviour of the salwon.

Dr. Ferris Neave remarks:-

UFem the ot o view of ssluon investigations, the
aily 5 and

on progran suppleme
e s onles e e ot rouging
bsorvati ch e have

sst. up in dealdng vith frosh-
v tames o€ ekinca Heloare

Mise of the Daily Seawater data has already been made
salson investigators. 1 an hopeful that further
Correlations, Leaiing to prediction or to ncres
2 aimon Sovecinte, can e sstabLisned 1n
the future.

s a gator I would certainly be
v xncr!lli.n; ‘the nusber of stations And
Would regard any reduction as a retrograde step.”
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De. D.J. Kilne adds:

"From the point of viev of attempting to understand
and eventually to predic
urrence and

reas.. Toua it would be too bed if the Daily Ses-
yster Observations vere dropped betore ey correl
tions could be attempt

"ileather records do not give similar information"

some intarest to note that statistical snalyses
wired n the

natural wnits of habitat of the comercia
be inferred that the propertics of the enviromment

By this standard m Present. 11t
Y teiTons FeLle e short of the reuired

et orden tiabae Dety Soontor Chacrytions o0 o0
sider acific Coast Fisheries Research, and that the
e 10" o oo (o Eatade, han resodtins . e’ pocris

ently, Van Cleve, who has been concerned with the ra-
onal Fisheries 1 3

sta the cn.mu,uu history. This study alons would Justify the

VII. REQUIRBMENTS OF THE PROGRAM
n Stat

It is fundamental that correlations of the Daily Seavater




Ubservations with oceanographic states or the fisheries depends on
the data being unnistakably applicable to the region and time of
study.,

As the program stands there is no more than ons observing
tion In ary mador coemmographi region, and each of these

ons. These eleven are the principal stations to which oceanographic
D 1Rthe Somtigom Mok regiios ey be Teferrets

tion, cbservations have boen, and aro betng mads st &

mmber, (;) of 1 o0 Loodd stations. (Takle T) o ssoompary purtisaler

fis) aphic studies. Usually these are ﬂhwnmnu-d
o served their or a correlation it

v station s established. This procadure is siatlar 4

TALAL ohoervations at reference positions

the exception of Nootka all existing observing stations
s g s

of the extrene
the oceanographic conditions along the British Colusbia coast.
injortan
and_ for which t
raphic kn
more distinet, regions WiLL be recogrised ss in the case of
orological, tidal, and fisheries studies. Thore
that Toe muaber of mjor stations viLl 1h generel

effort 1a be (o to recognize these major are
Seavater Observation station at the most sirategi

thres yoars negotiation with the
meteorolo; ‘bathythermograph observations n tnata-
Sakedon:the Hoatherentp cn Station shoters- (Lativde sool:
tude Uged.) this your (1952). Obaervations are ety e e
during the run-out” an ,, and twice daily whilo the ship is on
Fosition (36 days ovide an o Bonitor o the oonanie
e e heetion oo area avery
She agrevaent ler the Internationsl Civik

3 s not. operative during the offshore surveys, so that
the data might be correlated with conditions in the whole area, how
ome interpretation can be nade, and futire
surveys \ill enable the correlation.

B Instrunents are now on pro-
ride s11 tythermotraphes wnd those W11 bo
iasued and nstructions provided during the coming winter. The




A

thetr tuna
operations and return the slides with the fishing
he need for large
e IO i L el Sl e i
and oceanographic record

o prograns could be regarded as special project
acs greset Cith the Deily Senmter Otemreatims tommase of
e TiaFTarity of purpese:

of the

Study of the Data
The basic plan of oceanographic research on the Pacifi
Gt smvtt mad Shnaniniat Sereiye, and Datiy Eeswater Ohsarretives
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 Daily Seawater Observations.

Such studies require that thers be a

ater to series of surveys

in_each rogion ind"that the date Tron both bave been od and
1a no light task and of neceasity lags considerably

benind the nbumv.iand  progran which ts the principal concern of

the Group at present.

boen made 1n Aiveral

piblications in the bibliog
fisheries resear ovi of further correlations
are aagle Jmmmsm oFthe lan, and initcate 8 Migh priority
should be placed on the study of the data.

Thers are probably no more proaising or profitable observa-
t1ons in oceanographic research.

1opgeed Modifications

(a) Deletions

The observations at lootka Lightatatien say be lisinated.
its station concerns caly the conditions in Mootk sound and has not




boen of major importance recently. It is suspected that it may be
of some interest to the local salmon fishery but this has not been
demonstratad. Tt is the only station representative of the est
coast sounds

() Additions

Hogate Straits Thers 1o o represmntative station in this
pogton, which fo beconing the mat important, sea fishing ares in

British Colusbia, Ketchen and Butler have shown Trom
exposed position such as danks Is] % mmbvr 21) are
required for the groundfish and crab stulies. This station 1o also

required in antielpation of the proosed osesnograhis survey pro-
gran in this region.

Mortharn Gaorela Suraits  Recet stuties of the oomnograpiic
data have shom Chat UhLs region 13 distinct fron the
cannot. be e 1o Since this & xs s lllJnr
oo seva:for srmmalTishy ealmeny sut Mcsings & e
utred tor fiaheres ue weld a8 for pysicnl ‘ceanograpy.
Fou lorimetn: Tesaia Tt (Fhoure Ly mvor 24) Would. appecs
brrdtbeleies i

on anong the islands along the south

requested, particularly in the region of Stuart Channel
(Figure 1, nunber 25, 26).
s station 1s da the approches to

Suifteure Lightship:
Juan, o Puca Stradt and 1 in @ key position vith rospect Lo hareing
Fraser and Col

ach to Juan d
riauce Lightanip 1s . dmvm cceumprarhic
reglon (6) uhich io not monitorsd ¢ e

(section V) have r-urkm on its importance ).vwm and herring
fsheries and the 7 tor monfuoring. Tts comereial and
Sirategts iaportanee s obvious:

total cont of the

ations i 1951 vas §19%0 for which
h

e 456 for sach of the 3 stations.
Gbservation s shout 30 o

The routine pro
year, by the inproved elficiency of the sen ater anulyais

Laboratory vhich hae’reduced the Tine required. for sertnity devermina-

STt o BaLF oF Shal mesitred Foroetlyy sud by Qtadrating

has been redused conpidarably n the




TEE 1T

Cost. of Daily Seavater Observation Progras |
a3t Docember 3, 1951

Bplet, Ty Pt Medgety Entrance®, Fraser R., Race
e *, Nootka®, Kains*, St. James*, Langara'
e, Latyomith - 1b Stations.

*Lighthouse Keepers vages $ 166.00
Crarges 136240
Laboratory Resgents %0.00
Laboratory Equipment 2.0
Labour for Titration 0
Labour for Calculations 72.00
Labour for Uashing, Labelling & Fackig  18.00
Stencils and Paper (for 175 copiss) 10.00
Nineographing and sorting 20.00
Supervision 100200
Total Cost $ 195040

These figures approximate within +5§ or ~10%.

TABLE 11T

Eetimated cost of the expanded
Daily Seavater Observation Program

April 1, 1953 to Narch 31, 195k.

Current. progran (14 stations) $1957
Georgia Strait, Gulf Islands »
100
0
1200

‘ Total $ 4957



the denstty caleulation from the buletin, Tuls vao ¢ vine-conouig
re hic} ‘included for the use of shipping interests,
and can

Doveres these roquise euly srersge values in partieular arses
be satisfied from the exist se s have been off-
set by oot Lncreases In the ot oo tiat tirre 1s o0 chamge 18

rall expense.

cxpanded progran is showm in Tavle UL Tue

Gwrg- Strait stations should be a simple extension of the Light-

sreangementa. 4 private o cnserver will be T in Hecat
oratt and i1 probably be more. expensive. Observations ab Swift-
Sre Lightonip vill provably cost a dollar per day for & surface and
bottom sample.

Station Feter and Fishernen's BT grograss waich aro slready
comitted, are included here,




VIIL.  BTELIOGRAPHY

pr
Lo doonpmes ions - Netaorological Observations of the Sea, 19320
Detailed instructions for making daily seavater observ
tions
P

3P,
Vesther wd the Oosan. Pac. Prog, Rert. 26, December, 1935

ean

and
Toe Fonothon of the deLly seuvater cheervation
progran.

P,
Teport on Dmaste Studies off,the Camadian Paciic Const.
Trans. Aner, Geoptys. Unien, 1937

he correspondence of the seasonal cycle of change
fbessiciporretgbirriivty

P,
& Harmer Sum c. Prog, Rept. 1, arch, 1537
Gomparison of the sumer Lemporaturs cycle
S578 et Five stations from seuth to noreh slon
the coast.

P,
easons in the Sea. Pac. Prog. Rept. 32, Juns, 1937.
Definition of the seasons on the basis of sea-
water temperatures.

Some Helations Between Keteorology and adtent

o enen o1 e, PeatEie Cons oF North Raerlon

Ane hys . Uni
The correlation of the seasonal variation of

E h the season-
al eyels, aily seawater observations at
Amphitrite.
8. Tully, J.F.

Sketics Non-Tidal Currents 1n the Approaches 1o Juan do Fuca
Strait. Journ. Flsh. Re 5 W 102,
o Bt baceaaia ated vith
u.. sycle of Praser Rivar acharge fron daily




N

2 lallster, i)
ot

n Ticing ter Tepuratures. Pac. Prog. Reps. 76,

Apri
A Eocasaion of the care ant precautions necessary
o teking pucket Seaperatures
10, Hollister
Dat: Ohserrations 1n Georgla Strett. Pac. Prog.

Ropty. o3, Decenber,
A ﬂu:ﬂptlcn oF it soseling st Enteance Ialand,

1. Ty, JF.
Seasonal Cycles in the Sea. Pac. Prog. Repts. 85, December,
1950.
A discussion of the annual and long term cycles in the

daily seawater data in Georgia Strait.

Ho)

batly a.mm Gheervatices L1ong the Yest Goss of Vanoourer
Pac. Repts. 86, April, 1951

Descripiion of ;..vu,., stations at Asphitrite, Nootka

and Kair

3.2,
SIS 1n the Cousal e of Bettioh Columbia. Pac. Frog-
5. %, March,
Berinition of us..mogso.uy sinilar regions on the
basis of long term averac

- _Hoj
R e beervations tn Horthern Beitiah Colunbia
daters. Tao. Frog. Repta. o1, O
Deseription of suspling stations at Cape St. Janes,
Langara, and Triple Toiands

15. Pickard, G.L. and D.C. MeLeod
‘Seasonal Tariations of the Temperature and Salinity of the
Surface daters of the Beitish Columbia Coust. Submitted to
. Fis) . Can. June,

J.P. and £.B. Bennett.
iTriore Peoyect, Dally Seavater Observations and Tua. Pace
Prog. Repte. 92, " Octaber, 1952

Coreeiation of datly somater chssrvtions v surfece

enperature distribution and tuna catches 1949 to

o




oeervations of Semater Taparature, Salinity, s Desity
on the Pacific Coast of Canada. Fish. Res. K. Can.,
(Pacific Biological Station).

Volume I, 1914 to 193; Volume 11, 1935 to 1977

Volue IX, 1949; Voluse X, 1950

‘Observations of Seavater Temperature and Salinity on the
Pacific Coast of Canada. Fish. Res, Bd. Can., Facific
Biological Station. Volume XI, 1951,

clect

1 Vartat tures and Salinity of the
Setface iatata of she Brivish Gotmbia Cosst. Cansiian Joint
Comittee on Oceanography. August,
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