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Report of Analysis ofth8 British
~olumbia Pilchard Catch for 1926 - 46.

Thastudywasin1tiatsdinenattampttodefineth8circumstencessur-

therawasanactualdecl1neinabundanceorperhapsonlyadecl1neinavailabil1ty.

An attempt was made to follow th8 course of th8 fish8ry from catch racords.

The data Vias available from two sources a) plentracordsofdailypilchardland-

ingsfor the period ln6-l946 supplied by th8 fishing companies, and b) pilot

house logbooks of detailed fishermen's catch%for the period 1942-1946. As

onlythef'ormarsetofdatacov')redth<3entireperiod,itwqstheoneussdtode-

termine M index of th8 catchovartheyears. Tha idaalbasis for the index would

be the annual catch by skipper usinll: the same boat and th8 sa.'Il3 tender f~om yaar

to year•.rhis, however, was impossible, because naither I} complete and accurate

dataontha tenders, nor 2) completsdataonwhichskippercaotained Vlhet boat,

wasevailable. lnstead,the,detewasonly sufficienttoalloTitheuseofa) those

boatswhichwareusadintwoconsecutiveyearsregRrdlessofskipperand b) those

Total tonnage figuresViere used for the annual fishing seasons fromJ unel

to uctober 15, although the majority of catches Vlere landed from July 15 to Septsm-

Unlessanindividualboatorskipperlandedatleastonethirdofth8total

catch of the largest tonnage of pilcha scaughtinacertainseason,theboator

thasmellastboatsorpoorestskipperssllouldbeabl.tocatchatlaaston.third

of the catch of the larg.stboatorhighestskip riftheyfishedallseason.

Data for the 1933 season was Incldng but estimates were obtained by usinr

proportions of the 19;;2 and 193'1 catches inrehtion to tha total tonnara figures

for1932,lg33and1934. lnthiswesitwnsoossibletoastimatethe1933catchae,



thereby making the cslculetionsof reeressionlines possible.

Thedsteforthe1939sesson(ssessonofnearfsilure)lYssscceptedbecsuse

itwasfeltthsttherecordsweresssccursteandcompletessitwsspossiblet0

isthemethodofcompsrin thecatchoffleetAinoneyeerwiththstofthessme

fleetAinthesecondyear,sndthecstc of fleet b in the secondyeer with the

c.toll of the S811e fleet tl in the third yeer. In this wey, only the cstches of

thosaboststhat\'lerefishingintl1oconsecutiveyearscouldbeutilized.

'l'hebase yearof1942 ..as chosen because 1) itwes aneverSRe year and 2)

itwasthefirstyearforwhichthedeteiledloo:booksk.ptbythefishermen-ere

1) sklppers fishlng in two cons9cutive seasons, regardless of boat, using

s)annuslcstchtonnagessndb) cstch per dsy'tonnsges.

2) boats fishlng in two consecutive seasons, regardless of captain ,using

a) annual catch tonnages and b) catch per day tonnages.

The number of fishinl< days was determined from the plant records for the individual

skippers orboets by arbitrarily adding t ..o days before the first landinE; and three

days after tho last of tho ~eason, with a minimum nu:nber of 62 days per boat ,er

season. '1'hls:nethodI!l8k'3sno allo11MC9S for sCQlltingtime nor time lost through

damape to nets, engina b eakdovm, etc. ISse Table I and Eigure 1) '1M resultant

indices follow on page 3.

Rel"ression lines were fitted to the indices by the method of Least Squ~res.

They were calculat,d for the entire period 1926 to 1946; for the period126 to

1936 Ito see if any decline wa;;evidentpriorto 1939); and for the period 1934 to

1\,36 lthose years prior to 1939, y.t after the failure of 1933). (Also on p"lle 3)



Skipper

Annual Catch
Seasoll Uatch PerlJ8Y

lInnusl Catch
Gatch PerlJay

1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946

1.0162
1.3073

.9887
1.1195
1.1096
1.1445
1.0156

.1069
1.3641
1.2169

.7783

.9956

.9828

.1404

.6679
1.0000
1.0000
1.6737
1.0149

.5274

.0806

.9100
1.1054

.9788
1.0060

.8464
1.2791
1.0167

.0924
1.0723
1.1049

.7665

.8809

.8718

.0892

.5914
1.0030
1.0000
1.3506

.8698

.3770

.0598

.8314
1.0964

.9145
1.0551
1.0849
1.3048
1.1367

.1201
1.3853
12860

.bL42

.9416

.9007

.1298

.6857

.9929

i:~~~~
.9600
.4988
.0929

Skippers, using
annual tonnege figures

Sklppers,uslngaverage
catch per day figures

Boats, using
annualtonnagef1gures

Boats,usineaverage
catch per day figures

It is evident from this tebulation that there is a decline over the whole
per;odand alsoforths periods 1926-1938 and 1934-1938. Noneofthsse.co­
efticientsprovedtobesiBnificantattheprobabllitylevelofP-.05, although
the regressionl1nesfor the period 1934-1938 for both the skippers us in'.; annual
catches and the boats usingdally catches approached significance at that level.



It "as thought that the index for skippers calculeted on a basis of annual

tonnage wes the most representative of the four indices. Iheindividuelskippers

vary greatly and if this varieble is eliminated, the remaining variability should

beaccredited,moreorless, to the veriabilityinthe fishing from year to year.

Itishopadbythismethodthatapictureoftheactualavailabilityhasbeen

procured o It was to this representative ind~x that the several .treasures of

The total tonnage of pilchards landed by all boats during the fishing

season \ June lto october 15) was plottad on a graph on which the fishingindax

\skippars'annualtonnages)hadalreadybeenplotted. The annual catch par boat

was also plotted on the same graph. (See'!'ableIIand."igure2) The greater

divergence between the total tonnage and the catch per boat lines duringthe

earlier y-,arsofthefisheryascomparedtothatduringthelsteryears,mightbe

pertly accounted for by ths much smaller boets whose smaller carrying capacity

It was thought perhaps the w~nds blowing off Vancouver Island might have had

an appreciable effect on the pilchard catches from year to year. In order to essess

the effect, if any, the percentage frequency of northwest and west windscombined,

June; Mar. Apr. May; Mar. Apr. May June; Apr. May Junej June July Aug; as well as

similar sets for the southeast winds. \SeeTableIII) But none of the results

were useful in essessing the fluctuations in the annual catch. A.correlation

coefficient was calculated for the percentage frequency of northwest and west

windsduringApril,l.layandJuneasagsinsttheindexoffishing(skippers'annual

tonneges) with th3 reeult that r ~ -.0662, indicating negligible negetive association.

The total monthly amount of precipitation measured at ~stevan, Vancouver



Island,,,astabulatedinanattelllnttodatarminawhetherrainfa11111adeanyappra-

e1able contribution, but the resultinr totals for April, May and June; and June,

July and August; had noelear sign1ficanee. (Sea Table IV)

'I'he totalnulllberofhours of sunshine atYietoria (nearest point of reeord

ableessoeiation. (See Table V and l"igures 3,4,5.)

T'ssverAgelllonthlyseawatertelllperaturesandsal1nityresdine;sfor the

rlonthsofAprilMayJuneandJunaJulyA ustatCspeSt.J6lll9sandlli11i8lllsHead

Race Hocks, to,,"etherwlththes9aw8tertemperatures at Kalns Island,O,uatslno

Sound,forthes6lll9111onths, ere plotted against the fishing index but nona of

these produced any successful results. (See Table VI & VII and I'igures 6 &. 7)

Dstsconcerningseawstertelllperatures taken at the tllunts' Reef Lightship

offCapeM3ndocino,C"l1forniaandoffNorthl"arallonIsland,<;al1fornia,ware

availablafrOlll1923until1941. (See Table VIII) TheaverageIllOnthlytelllperatures

weregroupedandaveragedinseveralcomblnatlonsfromNovemberoftheyear preced-

Ingacsrtain season through to ugustofsaldseasonforbothstationsdurlngthe

years 1926 to 1941 inclusive. This was done to aseert!,in if the telllperaturaof

the surface waters off <;al1fornia had any apparent effect on the pllchard fishery

Cape M3ndoeino for thelllonths of March and Aprll appeared tob. associated wi th

the pilchard catches for the s6lll9 year, especially for the ten year period 1932

to 1941. (See Figures 8,9,10 I'< 11) The disassociation noted for the first six

years(1926to1931)may,inpart,b.attributabletothefaetthatth.tlritish

Columbia pilchard fishery was only developin(l durin thoseyear.andth.r.fore

may not have fishedthellligreting.tockto any great extent. NodatQwereevail-

that '1l1y correlation of temperature dataandfiehin indexwouldbeindic"ative

of the true situation because of the abnormal recruitment and subsequentabove



normalfishin!';duringthefirstfewyearsoftheperiodwh1ch"erefollowed by

falluM of the fishery due, in part, to aser1es of unsuccessful brood years.

The data cover1n the North Farallon Island temperatures did not indicate

any associations, unless the "era Jlasked by other factors. (SeeTab1eXIand

l'igures12&13.)

A correla.tion coefficient "388 calculat~d for the sea water temperature

data·'··;apeMendoc1noforthemonthsofl.larchandAprllas a1nstthefishing

i·'ex (aklppers' annual tonnages) fortheper1od1925w1941,"iththeresultthat

hand,thecorrelatloncoefficientcalculatedfromthedata,cQVeringthetenyear

per1odlg32to1g411nc1uslve,y1e1dedr-O.7281wh1chprovedtobQs1gn1f1cant

warroor se 8 weter te mperatures in A~arch and Apr! 1 were assa c1ated wI th the re Ietiva ly

hIghs l' Indices. Apparantlythe warmer temperatures afft..:ape ndocinoencQurage

It tsprobable thatonaormoreottheoceanogaphicalorweati:9rfactors

previously indicate wQuld,lnassoc18tionwiththesesw8tertemperaturesoff

capeM3ndoclno, result In a more accurate appralsBlofth9condltionsgovernin.c"

The recordsfromthepllothouse loebooks \sent1nby the f1shermenj con-

stitllted the second set of data previously referred to. ThesebooksVleresuppUed

to the fishertmnonthe understandin,.that they would record the data l'equind

year of the survey \l~42) only 42 percent of the fle~t cooperated, and the last

,'9ar (1945) 52 p~rcent, while the romain1ng three years (1943, 1944, 1945) had /

the ccoperationof nearly 90 percont of the fishermen.



In calculatinll the chain link relative index from these record., it was hoped

thatitwouldhavebeenpossibletou.eonlytho.e.kipperswhohadfishedfor

twoconsecutlve seasons, using the same tenders Inbothseasonso However,this

W8snotpossible and the skippers\"/sre selected on the basls off lshiu@:twoconse-

theskippers ' annualtonnages)f'romth'3tWQsQurces,i.e.,plantre cords and

pilotl)userecord., follow: (Also see Table X)
PilotHouse

Hacords

1942
1943
1944
1945
1946

psrt,tothefactthatthepilothousedataarenotascompleteasthatof the

basls of 10 fishermen catchlng a total of 2220 tons, whereas the corresponding

of 2847 tons. One of the causes that th3 two tonnages tend to approximateeaoh

otheryetwiththegreaternumberofcontributingfishermenmightbethefact

that several fishermen did not catch any tonnage during 1946--thei rnameswith

zero catches are recorded in the plant records but the men did not turnlntheir

pilothouserecord·sheets,eventhoughmanyfishedthro)'elhmostofthe season.

The pilot house record data provided much detailed information as to the

numberofactualfishingdays,scoutingdaY.,andthenumberofdaystheskipper

was not active due to storms, netrapairs, englnebreakdowns, etc. '11:lesedats

scouting for fisho This ls in contrast to the met>:todofdetermining the number

offishingdaysfortheplantrecorddata,vizothenumberofdaysbetweenthe

flrstandlastlandingsp1usfivedays'marginli.e., two days before the first



and three days atter the last landing) with a minimum of 62 days per seeson.

study of the pilothouse reeords indieate this minimum of 62 days mayhavebeen

alitt1ehighforthe1atterfiveseasonsofthesurvey,1942,1943,l944,1945

and 1946. 'Ineavera?enumberoffishine;daysperseason(ine1udingseoutingtime)

for the S&'1l9 skippers from whieh the ehain link relative index for the pilot

Mllnberof
Fishing Daye

1942
1943
1944
1945
1946

71.1
64.1
58.3
46.6
24.7

8
16
17
16
10

Ineontrast, the average number of fishing days detarmined from the plant

reeordsforthoseskippersine1udedintheea1eu1ationsofthetishingindexfollow:

Numb.. rof
Fishing Days

1942
1943
1944
1945
1946

90.3
76.8
83.2
74.4
62.3

16
19
21
20
19

Thedifferenee noted in the avaragenumberoffishingdaysbetween the two me thods

ba.sed on ~ larger number of skippers for each season, might account for some of

thedifferenceinths indieesbasedonthe skippers' catch per day as calcu1ated

from a) the plant records and b) the ilot house records:

1942
1943
1944
1945
1946

1.0000
1.6737
1.0149

.5274

.0806

1.0000
1.4987
1.0659

.6095

.2689



\7hentheindicasofskippers'annu"lcatchesandofskippers'catchperday

arecomparedforboththeplantrecordsandpilothouserecords,itisinteresting

to nota that the index of catch per day is al"ays above thatofannua1 tonnages.

It isquita noticeable in the cese of the plentrncords, ..hile those ofthepilot

l:i42
1943
194,4
1945
1946

Pl!l1ltRecords
Annual Catch by Day

1.0000 1.0000
1.4355 1.6737

.9451 1.0149

.4220 .5274

.0577 .0806

PilotrlouseHecords
Annual Catch by Day

1.0000 1.0000
1.4963 1.4987
1.0651 1.0695

.6093 .6095

.680 .21'9

Inordertodetermlnethechant?:es,ifanY,inthetonsperflshingday

throughoutth!!s9ason.thedatafromthapilothouserecords:yeretabulatedln

ten-dovper-lods, cC.iIIIII9ncing with June land contlnuingthrou::-hout thsasason.

\See1'ableXIJ The 141 data, as included in the table, is the record of only

one boat. The average toneperdeyforperiods4-14 inclusive (July 1 to

October 18) for the years 1942 - 1946 inclusive agr9~ with the trend 'of the fishery

asshownpreviously--apeakintheyear1943,"ithadecl1neto1946. Inthe

individual years there is no one period durin~ ..hich the highest number of tons

W"3ra taken, but rather, the peaks .are spread over the periods. uu.rln~ 1942, 1943,

to catch the tonnages recorded on the sheets. 'This ..as tabulated in ten-day periods,

similar to the pracedingdata. (See'!'ableXII) Again. the 1941information ..as

based on the performance of only one boat. The results indicate no const~nt in-

creaselnthetons'PBrsetthrouhouttheseasons,althoughlncrease,inmosteases

..asshownduringthalastperiodoftheseason--period14\October9-18). 'l'his

followinf,periode,thusmakingitposeibleforthefishsrmentotal<9agreater



for the yeare 1943 - 1946 as to area, year and time of day--taken to the neerest

houro ihetwoareas, XIandXII,weresubdivided1ntolnside 8lldOutsidesect ions.

(See Teble XIII and Flgure 14) For Area XI-Inside, 10:00 and 19:00 hours were

the most successful fishing times; for AreeXI-Outside, 9:00 and 19:OOhciurs;for

Area XII-Inside, 8:00 and 18:00 and 20:00 hours; and for Area XII-Outside ,11:00

and 15:00 hours. Eor Area XI the peak In tha afternoonandavaninghourscarne at

a11yearscombined,resultedinthemoetproductivemorningfishingtakingp1ace

at 11:00 hours \7.6%) with 8:00 hours (7.3~) next; the most productive evening

hour was 19:00 hours \8.8%) with 18:00 hours \8.0'» next.



TAllLEll IPart 1) TABLlll (Part 2)

AnnualC8tchPerB08t-baeedone,llboate
::~h~n calculations tor Skippere Annual

i:~;
1926
1929
1930
1931
1932
1933
1934
1935
1936
1937
1936
1939
1940
1941
1942
1943
1944
1945
lQ4~

2039.2
21'19.0
1839.6
1699.5
1732.0
2413.0
2216.4

206.4
2322.9
2122.0
1527.0
1935.1
1944.0
007.0

1395.4
2486.4
2573.6
3608.6
2322.0
1070.8
149.8

2039

~a
1900
1732
2413
2216

206
2323
2122
1527
1935
1944

007
1395
24B8
2574
3609
2322
1071

150

1917-16
1916-19
1919-20
1900-21
1921-22
1922-23
1923-24
1924-25
1925-26
1926-27
1927-28
1928-29
1929-30
1930-31
1931-32
1932-33
1933-34
1934-35
1935-36
1936-37
1937-36
1936-39
1939-40
1940-41
1941-42
1942-43
1943-44
1944-45
1945-46
1946-47
1947-46

60
3,640
3,260

4,~~

1,~~~
2,370

15,950
48,500
66,430
60,510
86,340
75,070
73,600
44,350

4,050
43,000
45,320
44,450
48,080
51,770
5,523

28,770
60,046
65,684
68,739
59,030
34,302

3,~~

lul;yl-oct15*

15,948
48,497
66,429
60,512
66,342
75,070
73,604
44,348

3,267
43,004
45,325
36,140
48,080
48,521

5,523
28,245
51,553
48,054
70,054
50,656
22,606
3,964

• 'raken trom Pilc·hard Ileal·&. Oil Production
Reportsissuedb;ytheChietSupervisorot
J'1sberiss.VaneouTer.



TABLE ill - ~:~e=~:r~~q~::~~~:l~~~. from Eete....n Polnt-1935 and on changed

Apr.

:SE :SE :;SE :sx :sx :;sx :;sx ;;sx
1926 4431 3228 10 ~7 6018 4727 3931 4318 2355
1927 3734 3820 4823 5725 5523 3427 3313 3135
1928 3918 2747 6019 5.'\18 6329 5024 5028 3142
1929 4032 3925 6614 4232 4630 3944 628 2352
1930 4333 2647 6425 4540 7210 5333 5629 2650
1931 2542 2536 6618 3240 7016 5725 2800 2840
1932 2454 3342 5435 7520 3648 6817 5524 2535
1933 2348 5620 1753 5319 7314 5821 In ~7 3237
1934 2635 4328 4232

~~~
5027 40'35 3836 2352

1935 2927 ~2 20 5815 5519 6116 3227 3432
1936 3723 3335 3734 3328 ~2 18 4523 3328 3924
1937 1652 2240 4831 3343 7316 4232 4730 1847
1938 2634 2738 5619 72 8 6319 6023 4223 1555
1939 3244 2837 5219 5723 5619 4724 6022 3435
1940 1947 3723 5323 777 4229 5026 3532 1500
1941 2434 4028 3516 4225 6116 3919 ~3 20 2934
1942 2423 2833 3927 5515 3127 5215 3728 29 ~7

1943 2326 1737 ~8 18 53 8 5319 6313
1944 3529 1543 5021 677 4818 4518

.No data-tookaverag8sforJune over 18 years •



PrecipitationParlOOnthat :sstevan.
Total Total Total

Apr. J.J.A.S A••J. J.J.A.

1926 1.99 5.19 2.'35 9.92 12.24 18.00 10.03
1927 2.f3 0.96 4.03 14.24 13.?8 15.70 7.82
1928 1.47 1.26 4.15 14.08 10.96 1~.93 6.88
1929 4.23 '7.29 .02 14.29 1?54 13.82 1?54
]930 10.67 0.40 O.OP 7.77 1r.11 21.03 11.95
1931 7.05 0.1ll 3.07 11.21 2L24 1°.43 11.03
19.:2 2.41 6.99 0.?:3 12.53 16.56 14.85 10.13
193~ 3.18 1.46 1.26 17.44 18.35 18.15 5.90
19:'>' 2.17 5.84 6.20 13.81 20.20 14.95 14.21
1935 6.11 2.24 1.04 9.6? 13.35 13.40 9.39
193C 9.03 e.40 5.46 4.16 26.94 23.58 22.89
1937 4.75 0.86 5.P1 14.16 16.64 37.61 11.42
19~8 0.51 0.46 2.07 12.47 ?68 11.43 3.04
1932 3.71 4.96 3.5~ 1.42 15.33 16.84 12.19
1940 0.85 6.0:> ~.56 18.37 16.36 14.69 11.34
1941 4.51 2.56 3.2~ 10.14 18.58 18.62 10.29
1942 6.97 3.78 0.43 13.60 17.28 21"..51 11.18
194~· 1.52 3.38 4.6. 11.42 13.19 21.09 9.53
1944 1.07 2.11 1.56 11.2? 10.80 13.67 4.74
1945 2.96 3.51 0.49 10.36 12.64 14.08 6.96
i\.46 5.28 3.69 1.51 8.73 17.00 20.39 10.48

Hours or Sunshine Per Month at v1~tori8-ne8rest point to Eatevan.

Apr. May Aug. ~pt. (June, July, Aug.)

19"6 250 215 341 346 254 252 941
lS~7 1E~6 257 262 351 307 174 920
1928 184 35 264 358 314 226 936
1929 216 276 208 348 325 250 881
1930 184 26 273 364 325 207 962
1931 235 311 249 58? 350 166 986
1932 185 fl3 330 2:::8 ::73 G60 en
193' 254 210 268 264 32? 170 959
1934 G47 250 359 310 320 188 989
1935 259 334 2?9 303 326 270 90B
1936 208 212 239 346 358 231 923
1937 127 260 239 3e2 269 197 8?0
1938 215 3~"\4 336 344 318 184 998
1939 222 ".?9 219 320 331 227 fl70
1940 214 285 3?0 2P8 319 104 97?
1941 232 36 245 352 264 147 861
1942 170 208 259 296 340 190 895
1943 "08 21'0 310 342 260 ::53 Ill?
1944 "01 276 303 358 2{9 228 890
1945 161< 81 292 361 322 1P7 975
1946 139 326 225 299 30S 189 8'6



TABL~ VI _ Sea Water Temperatures at ~ape St. Jsmes o

Aug. Oct.
56.2 49.9

1935 44.8 45.7 47.5 ~O.O 53.0 .,5.2 50.7

1936 44.2 44.7 46.8 50.7 53.5 56.6 51.9

1937 44.0 46.1 47.6 50.4 52.2 54.5 5101-

1938 44.3 46.8 47.1 48.6 5105 51.0
44.61939 40.5 41.1 43.6 46.2 48.1 49.9

1940 40.0 42.5 47.4 50.7 55.1 55.6 54.5

1941 42.4 45.8 50.2 50.2 54.7 56.9 50.4

1942 47.0 47.2 48.6 51.3 55.5 47.7 51.1

1943 44.3 45.5 47.4 49.9 51.7 53.9 50.2

1944 4509 46.8 48.9 5102 53.8 55.9 50.3

1945 .6.1 46.1 48.2 50.2 52.2 53.7 49.6

1946 45 .. 2 45.6 48.6 5105 53.0 54.1 49.6

1947 44.2 45.7 47.'9 49.6 52.0 54.9 40.6

TA.3LRVI-SeaWatarTamperaturas atWlll1amsHaad -uptoJuns 30/40
Part 2 and at Haca Hocks from May 1/41.

1926 47.6 48.6 50.2 5103 52.1 51.6 51.0 49.7
1927 46.1 46.5 48.0 49 0'" 51.0 51.9 50.7 49.5
1928 46.2 47.5 49.6 50.5 51.5 51.8 50.7 48.6
1929 44.9 46.1 48.3 49.7 51.5 5105 51.4 49.8
1930 44.9 46.9 48.8 48.4 51.2 5106 51.2 49.1
1931 46.8 48.0 48.2 5101 52.8 52.1 5103 49.4
1932 452 46.9 48.8 50.8 5105 51.7 5103 49.4
1933 44.8 46.6 48.5 50.5 51.0 52.7 50.2 49.4
1..34 47.1 48.6 50.1 51.6 51.7 53.0 5103 49.5
19::;5 45.5 46.3 48.6 50.4 51.0 51.0 51.4 49.5
1936 44.7 46.2 48.8 50.8 52.3 5.4 50.9 50.2
1937 45.9 47.7 49.9 51.7 53.2 52.7 51.6 49.9
1938 46.7 49.0 51.1 54. 9 54.9 53.4 52.0 49.9
1939 44.8 47.6 50.6 52.6 54.0 52.0 52.6 49.5
1940 48.3 50.2 52.' 53.0
1941 -- 50.1 5100 52.3 51.9 5102 49.9
1942 46.1 4".5 49.4 49.7 51.1 5108 50.6 49.1
1943 44.9 46.8 48.0 50.4 50.6 51.2 50.6 49.3
1944 45.2 46.5 48.7 5101 52.0 5106 5100 49.4
1945 45.7 46.4 48.0 49.7 50.3 51.0 50.2 49.1
1946 45.8 46.7 49.0 50.5 5104 5104 50.6 49.1
1947 45.9 4~ ,3 49.1 50.9 5102 5108 5100 49.8



~:~3VI - ,;eaWater T-emperaturas at Klins 1•• , ~uats1no Sd.

1935 45.6 47.4 49.6 52.9 54.1 54.2 54.6 51.7
19M 44.6 46.? 50.5 55.3 59.? 56.9 54.0 52.9
1937 45.6 47.3 50.6 52.9 54.5 55.9 55.3 52.4
1938 46.9 48.9 50.9 5?5 53.? 54.1 56.9 53.5
1939 45.6 45.7 50.3 51.0 55.0 56.4 55.8 51.5
194 0 4bo4- 50.6 5>.2 55.1 55.3 57.5 57.8 54.5
1941 50.1 51.7 5'.6 55.8 5?3 57.5 5?0 53.7
1942 47.2 48.9 51.5 54.0 56.5 56.? 54.6 53.4
1943 45.7 48.0 50.0 52.8 54.6 56.0 55.4 52.8
1944 46.8 18.1 50.4 53.0 54.9 55.6 55.5 54.6
1945 47.4 49.4 51.1 53.2 54.1 52.4 51.2
1946

46.1
46.3 50.4 53.6 55.7 55.4 54.? 50.9

1947 47.9 50.6 54.0 56.6 55.2 55.1 52.2



TABLEVII-Sal1nities-lIi11iams Head end Race Hocks.
~1

~ :31.35 31.25 31.11 30.93 31.12 31.18
~ 31.21 31.12 31.19 30.88 31.35 31.23
~ 31.53 3L.30 31.05 31.03 30.?? 31.34
~ 30.91 30.58 30,55
~

31.58
31.48 31.50 31.24 31.48 31.53

~ 31.55 31.52 31.25 31.12 31.31
~ 31.29 31.53 31.51 31.34 31.12 3],20
~ 31.91 31.80 32.11 31.82 31.85 31.??
~ 31.59 31.?? 31.65 31.5~ 31.55 31.5?
~W 31.43 31.39 31.05 30.?6 30.94 31.43
194? 31.71 31.64 31.2? 31.43 31.08 31.4?

~:~2VII - Salinities - Cape St. JlIIIlEls.

~ 31.?? 31.8? 31.96 31.60
~ 32.50 32.39 32.20 32.14
~ 32.?0 32.48 32.4' 32.30
~ 32.24 32.39 32.19 32.11
~ 32.24 32.25 31.?! 31.92
~ 32.19 32.09 31.90 32.20
~ 32.19 32.20 32.15 32.0?
~ 32.24 32.08 31.91 31.81
~ 32.50 32.40 32.3? 32.43

~" 32.44 32.40 32.30 32.30
~ 32.2? 32.29 32.3? 32.16
~ ~M 32.03 31.83 31.95
~ 32.?6 32.15 32.12 31.99



TABLEVIII-SurtaceTemperaturesetB1unt'sReefUghtshiport
Cape M:mdoclno, ual1f'ornia.

1926 12.01 12.01 12.05 11.32 12.01 11.94
lSd 10.52 11.06 10.89 9.95 9.30 9.27
1928 10.64 11.09 10.75 11.17 11.00 9.99
1929 11.48 10.50 9.71 9.07 9.14 9.17
]930 1].81 11.15 11.17 11.04 11.94 9.80
1931 11.83 12.12 12.05 10.71 10.01 10.85
1932 11.83 10.45 10.29 10.50 10.eO 10.75
1933 11.22 10.43 9.98 10.15 9.00 9.95
1934 ]2.20 10.74 10.58 10.70 11.19 12.42
1935 11.44 12.02 11.55 11.18 10.85 10.70
1936 10.75 10.63 10.79 9.81 9.70 11.13
1937 11.35 10.32 10.55 11.07 10.52 10.48
1938 12.87 12.20 12.10 11.80 10.50 9.20
1939 11.03 10.42 9.23 9.40 9.38 10.51
1940 12.91 12.92 12.73 11.80 10.93 10.f'5
1941 12.59 13.10 13.42 13.10 11.39 12.43



1926
1G27
1" ~

H"~9

Ja30
1~31

1<:~2

1933
19.34
19.35
1336
19~?

1938
19.39
1940
1941
1942
1943

12.48 12.44

~nI ~n~
ii:i; i;:~;
10.94 9.£3
10.25 11.09
11.47 11.31
12.02 11.54
12.29 10.25
13.26 11.99
12.19 11.86
13.71 13.01
13.35 13.77
13.8£' ·~.51 J2. ~

12.69

13.63 12.16
10.20 10.24
lO.Sf In.-l5
9.76 10.G8

12.74 10.n
10.76 11.94
10.48 11.51
10.41 1O.89
11.34 11.?
11.43 11.90
11.06 11.(l~

11.04 11.07
11.52 11.34
10.£4 11.65
12.56 11.81
12.03 13.73
11.55 10.66



(10)

TABLEX-Skippers
Part 1

skI1per :rIS:r1'oTage

I.,O.Anderson 7126o4----?64342o~732015~53 675
2. M. Brevik 742554"--759 3501---'>57 2038'~51 326
3. C.H. Clark 652906---'>693758--')443466----?401026~14 70
4. J.E. Clark -- 713782--')702712---'>522494

~: ~~h~l:le 74 3:~9 -'>:~ ;~:~=:; ~i i~~~ =:~; l~;i =:;i ~~~
7. Nels Floe 76 2748-767 3995----;.64 2478----;.41 837--722 120
8.J!ls.GOodl!ld'683251~623902

9.JohnGOodlnd662104~753681~702055~511673

10. N. Gunderson 64 3830--750 2517~ 28 166-)11 160

i~: ~: o:m~~:~son 75 2;~-7 66 3;15~:~ ~:=; ~: :~~=; ;~ ~~~
13.Geo.Knudson 683067~711970~601783

14. H. Larsen 66 3175--}51 2190--')50 1448--')35 355
15. M. I4agnussen 64 2753 --') 68 1862 --} 70 1200 ,--} 26 0
16. of. Sand. 713287~641705~451431-)23 79
17. M. Skog 42 3185----737 2257
18. A. Veljadc -- 512642-34 591

(8) ~~~) (16)

22046~30263 S99
569 52700~349S2 745

964 37190~16616 247
954 9074 ----7 2220

444

1.4963
38.7452---757.9751 .711S

54.6680---738.9121 .5721
38.9S32---722.3033 .4398

20.4369~8.9879

Catch
per 1.4987
fishIng 38.7 ----758.0 .7112
day 54.7~38.9.571S

39.0 ----7 ;~:~~ 9.0



~lXI-TonsandF'1sh1ngDays

1941 1942 1943
PSr1odTOnSDaysTOOsDayS Taos Days

1
2
3
4
5
6
7
8
9

10
11
12
13
14

15 193 14 4396 66
16 503 15 1633 61
17 1396 26 1462 71
18 60 17 622 42.
19 596 13 237 8
20 125 11 0 4
21
22

11923
24 12
25 115
26 117

1944 1945 1946
Taos Days Tons Days Taos Days

22531
83896
27289 3264118445
238431788114 1270

Imi· tH ~m ~g 1:~! ~r
'<617142 953 07
128434515060 09
25513378086

11864967676
77426275463

10202358044
36812 130 40
235 5 013
135102759

01

AlIYsars
Totals Days

148758
8562305

i~:; ~;~t
19807 :>09'~

mii :~~t
7998307
9521 196
7534 165~

6451205
5664165
4458 164
1180111
106839
53534

o 1

119
12

115
117

Tot..ls

(~~ ::r~E~~ 65 2901~ 857 661621296' 3178299/; 1726384794t

3892 65 25783741 578121044 42253 972 20001 935 317829Sk 1529194055/t



TAIlLB:X!-PllotliouseLogs.
Part 2 TonsperdsylonlylseineperboBtJ.

Period
1
2
3
4 20.8 24.0 54.0 7.2
5 49.2 28.4 51.9 87.3

7
?l.8 33.6 68.8 3.1 0.5 ~6. 3
69.4 37.3 75.5 5.5 15.7 0.2

8 ?l.5 37.2 50:? 69.9 26.8 7.2
9 141.3 33.7 50.0 89.4 12.2 0.9

10 17.5 50.5 52.3
~

15.5 30.2
11 80.0 35.9 53.3 38.9 5.0
12 9.4 28.4 7.4 32.5 31.7
13 29.2 50.4 37.8 85.8
14 33.5 61.8 10.6 44.0

15 13.8 66.6 24.G dtl.9
16 33.5 26.8 29.8 43.9
17 53.' 20.6 44.:> 13.2
18 3.5 14.8 30.7 3.2
19 45.8 29.6 47.0
20 11.4 13.5 30.6
21
22

29.8
24 2.4
25 14.4
26 39.0

.\verage-
59.9(whole periods)

25.6
28.3
24.2
33.9
38.
4<'.6

~
26.1
48.6
45':5

31.5
34.3
27.2
10.6
2'7.,*
15.7



~:;SlXII - 'l'ons and number o~ Sets.

1941 ]942 1943 1944 1945 1946 Al1Ysars
Tons Sets Tons Sets Tons Sets TonsSata Tons Sets Tons Sets TonaSets

Period
1

3
4 134 48 1 22 200 8 1272 38
5 418 12 1564 60 5245 112 824 52

2
8051 236

6 395 12 1668 63 9717 217 265 16 32 118425 13261 335
7 590 1L 1727 81 8658 186 104 12 1728 37 123 12819 330
8 715 14 1772 71 6141 154 4564 83 3683 91 55318 17428 431
9 1060 15 1269 41 6073 185 11800 202 2309 94 351 22546 538

10 105 ~O 2598 79 7385 224 8865 169 2636 83 135934 22948 599
11 400 9 1885 62 6167 166 6080 150 258 17 351 14825 405
12 75 8 2021 54 241 18 4139 143 95 2 6571 225
13 1644 42 498 13 1129 31 4993 68 8264 154
14 695 8 2359 31 255 5 3780 70 7089 114

15 163 4 3737 52 1186 17 676 19 5762 92
16 503 9 1545 26 774 15 2754 29 5576 79
17 1281 13 1402 37 820 14 580 6 4083 70
18 60 3 422 19 368 6 130 3 980 31
19 596 12 187 5 235 3 ~018 20
20 125 11 0 7 135 4 535 26
21
22

11923 119
24 _12 12
25 75 75
26 117 117

Tots1s-
19942627 23929 525 317882(Al1Psriods)389298

4-14inc1.389298 16891562 1328 38225 871 19514 464 317882



TABLElil-TonsPsrSet.
Part 2

Pariod
1
2
3

19.1 48.1 40.4 25.0 33.54
5 34.6 26.T 46.8 15.6 34.1
6 32.9 26.5 44.ii 16.6 16.0 47.4 39.6
7 53.6 21.3 46.5 6.7 46.7 4.0 36.6
6 51.1 25.0 :l9.9 55.0 40.5 30.7 40.4
9 70.7 31.0 32.6 56.4 24.6 35.0 41.9

10 10.5 32.91 33.0 ~ 31.6 40.0 36.3
11 44.4 30.4 37.2 40.5 15.2 35.0 36.6
12 9.4 37.4 13.4 28.9 47.5 29.2
13 39.1 36.3 36.4 73.4 53.7
01. 1!6.9 76.1 51.0 M:O 62.2

15 40.6 71.9 69.6 35.6 62.6
16 55.9 59.4 51.6 95.0 70.6
17 98.5 37.9 56.6 96.7 56.3
16 20.0 22.2 61.3 43.3 31.6
19 .9.7 37.4 76.3 50.9
20 11.4 0 33.6 66.6 20.6
21
22

29.623 29.6
24 12.0 12.0
25 15.0 15.0
26 39.0 39.0

Av~rags -
(All periods) 39.7



~~lXIII-TotalTOnnagecaughtatHourOfDaYPerYear. july 1 - ~ot. 18. Periods 4 • 14 inol.

All AM AM AM AM AM PM Pt' ft.1 ?IJ i'M PI.l PI.l PM PI.! PM

6 7 8 9 10 11 12 1~ _ i~side16 17 18 J9 20 21 22 23

1515015015;< 227150 l20 110 350 270310195544,71 151 3166
-- 192 150 171 ~18 125 339 325 403 333 364 200 581 927 200 75 -- -- 4?m

-- 10147 -- 40 8 -- -- 8 -- 13 -- -- 25 20 271
-- -- -- --

1943
1944
1945
1946
Total XI
Outside

A~XI-~~h

_ ~~: ~~:1= ~~~:~ ~:1=~~~ =
2319253727702676287823023439

AreaXII-Ineide

735113810707193499624053781094 5109503321039822858403
356 686 11f12 662 829 1030 460 802 824 10~6 945 1177 1185 1155 1785 414
105551477940 5361Z1fl 457 7071188 lC77 1194197413271009924108

20950
10501

45 -­
20 --

7099411476 935823104353511581122108710187991293885913909
120239323 68B 376 573 306 606 652871 840 350 293 854 299 120
-- -- 98 227 132 ~ 72 262 247 174 519 48 179 40 65 165 20

1943
1944
1945
1946
Total XII
Outeide 8291180199718501331

Grand
Total- 2081 4861 7B51 7503 6275 C230 4020 665283528533 B358 80B4 8604 9452 62212159
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Percentages of Tonnages Caught at Hours of Day Per Area.
for t'ouryears comblned.
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