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() MARINE FISHERm PROORl!."SS REPORI' 

F~bruary thl·ough April, 1952 

GENERAL 

On February 6 three biologists from t.he Oregon Cooperative Wildlife 

Rasearch Unit at Corvallis spent the day at the Astoria lab in finding 

out about our ~thods of reading otolitbs., Thay vere interested in reading 

salmon otoliths taken from fish -which had spaml8d in tributaries of the 

Umpqua Rivero 

On February 25 George Harry arid Eldon Korpal& were in Newport to talk 

with Gordon \Jhite. abO'Ut shrimp explorations in ·the early spring. 

On March 4 George Harry and Fred Oleavsr were in Corvallis to interview 

students for summer work. George Harry also att.endad a meeting of the 

committee to arranae for the coming meeting of the American Society of 

Iohteyologist,s and Harpatologista to be held in Oor,rallis in June,. 

On l1arch 20 Geor{!O Harry uent to No-wport to see about getting otter trawl 

otatistics from the tishernen vben they lam their catch. Final arr&ngenents 

tor the £irst shrimp exploratory trip of the summer uore also made., 

In ?I.arch, Jergen Westrheim returned to the A.$toria lab attar having 

spent two terms at the University of Washington completing course -work far 

a :1asters degree. 

During the period March 'Z'lto March 29 tha entire staff attended the 

Pacific Fisheries Biologists meeting a·t; Gearhart. 

arTER TRAWL 

~ning for Swmnar Work-1952 

Considerable time wco spent discuss:f.ng aild planning the activities tor 

the approaching summer season. It was deeidad that the major emphasis would 
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lle placed on market sampling (principally for Dover sole), mink food samplingj) 

and mesh experimnts, subject to the amount of 01.llllmer help available. 

Statistical Analysis 

During the month of April, the otter traul statistics for Astor1.a 

lanclinge of Dover, English, and petralo aole were oompiled (for method, see 

MARINE FISHERIES PROGRESS REPORr-February through April, 1951). The :results 

have bean StllllIIBrized in Tables 1, 2, and 3, vhieh also include a recapitulation 

of tho data for the years 1942 through 194'1. Tha 1950 data are not complete 

as :J.t was round that at least two bciets have been omitted .trom the SUllJllla1"Y 

preflUJJ!abl.y due to a clerical error. These dsta will have to be oheckad 

more close~ in the Portland off:l.ce. Further analysis of the rockf'ish 

statistics bas been deemed or little value since the tisherimn hnV'd ooen 

subjected to limits on their catches for a great portion of th~ tim9 since 

19//7. 

Durincr the period 1947 through 1949, the bottom fish marb.>ts '11,'Q,~ con•

siderably dapressed. As a result, strikes, 11Jnito, and allocation o.t trips 

produced conditions which make analysis difficult, if not imposaibl0. The 

nat result of the unstable economic conditions was to cause 4 shift ot 

fishine effort during the "sWIID8r" (April-sept.) period to tha oheapest of 

the soles, i.e. , Dover and turbot. 

Emphasis bas been placed on bringing these ata.tistioa up to date ao 

soon as possible and consequently no ti.ma bas bean spent to study the rasul:lis 

yet. 

Early Lite ffisto;ey: Studies 

Trips were taken to llo'llport on February 7 • lhrch lJ., and April 1, 1952 

to sample wJ.th a "try-nat" the population of juvenile English sole 1n 

Yaquina Day . Tb.a numbers or English sola in this bay large enough (about 3") 
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Table lo SUIIDDal'Y of Caich .Analysis for paver ~ with the Total Pounds, by Year, 
Landed 1n Oregon Jan. - Dec.,. in Astoria, Jan. - Dec., in Astoria 

- April - Septo, in Astoria "S1gnitieantn; Numbers of nsignif'icantn Landings; 
and Pounds per 8Significantn Lending. 

'l'GrAL TOTAL TOTAL TOI'AL NUMBER OF POUNnS PER 
YEAR OREG<E ASTORIA ASTORIA 11S IGNIFICANT" "SIGNIFICAifl'" "SIGNIFICAif.i'" 

LANDINGS LA1mn1GS LANDINGS LMmmGS LAUDil1GS LANDThTG 

(Jan.-Dec.) (Jano-Dec.) (April-Sept.) (April-Sept.) (April-Sept.) 

1942 3,745, 236 2,100,708 1,875,064 1,.304,098 82 15,904 

1943 6,,431,666 6,.47.3,507 6,.346,526 5,806jl47 .319 18,201 

1944 2,019,162 1,292,155 1,111,90.3 955:736 70 13,653 

1945 2,. 70,4~216 2,52'>~017 2, 077,. 29.3 1,902,567 l~ 17,.949 

1946 2,.984, 092 2,969,746 2195.3,387 2,678,8,38 217 12.t.345 

1947 2,0.31,905 1,896~1?7 1, 751.y930 1,492,103 us 12,.645 

1948 2,808,264 2,628,548 2,.347,823 2,145,.394 159 13,493 

1949 3,00.3,574 2,457,719 2,252,050 2,.135,. 7.34 156 l.31 691 

1950 61-348,. 251 .3,.769,553 3,656.,.008 3254.3,392 267 13,271 

\.,) 
Cl 
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Table 2o Summary of Catch Analysis for English~ with the Total Pounds, by Year, 
Lallded in Oregon, Jan. -Dac., in Astoria, Jan.-Dec., in Astoria April-Sapt.s 
in Astoria "Significant"; Nutlbers of "Significant" Landings; and Pounds 
per "Significant" Landing. 

TO.l'AL TOTAL TorAL TOTAL llOMBER OF POUNDS PER 
YEAR OREGOU ASTORIA ASTORIA "S IGNIFICAJ:?rtt t1SIGUIFICA1IT• "SIGNIFICA11T0 

LANDINGS LANDmGS tANDmGS LAm>IllGS LANDnms LANDINQ 

(Jan.-Dec.) (Jan.,-Dec.) (April-Sept.) (April-sept.) (April-5epts) 

1942 227,793 1261516 86,015 4,0S5 2 2,033 

1943 898,639 615,725 364,267 93t678 17 5,510 

1944 1,057$701 . 744,966 499,239 122,945 41 2,999 

1945 1,096,601 726,084 444,218 182,553 28 6,520 

1946 3,950,609 3,015,254 2,796~694 1,834,115 256 7,165 

1947 1,883,438 1,584,552 1,351,403 750,826 93 s,r.re 

.1948 3,320,869 2,227,152 1,955,812 1,443,999 138 10,464 

1949 1,.092,493 757,940 598,678 390,486 37 10,554 

l950 2,420,639 1,714,748 1,-485,964 860,215 95 · 9,055 

.:--
0 
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Table 3. 

TOTAL 
YEAR OREGO?l 

LAlIDlllGS 

(Jan,, -Dec, ) 

1942 3,745, 236 

1943 3,805, 094 

194', 2, 019,162 

1945 1, 574, 143 

1946 2,984.,092 

1947 1, 443, 936 

1948 2,658, 550 

1949 1,514,762 

1950 .3,175, .310 

) 

V 
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Summa.r7 of Catch Analysis for fatrale Sola with the Total Pounds, by Year, 
Landed in Oregon, Jan. -Dec. , in Astoria, Jan. -Dec., in Astoria, April-Sept., 
in Astoria "Significant"; !lumbers of "Signif'icantn Landings; and Pounds 
par "Significant" Landing. 

TCYI'AL TOTAL Tc.Yl'AL NUMlBR 01' Pomros PER 
ASTORIA ASTORIA "SIG!TIFICA!JT" nsrG?IIFICANT• 0 SIGNIFIC~"'T11 

LAlIDDTGS wmmos LAUDil1GS LANDINGS L.Al:J)ING 

(Jano•Dec. ) (April-Septa) (April-Sept. ) (April-sept. ) 

1, ~,334 1, 620,7')6 1; 075, 332 128 8,.401 

1,569,160 ·1,289,143 673,153 79 8,521 

1,2:55,934 1,167,035 460, 7rx5 64 7,199 

884, .3.32 715,820 280,120 47 5,960 

l , 720,r197 1,633,663 8.36,403 19.3 4,334 

1,139,1.41 965,092 440,481 96 4,588 

1,452,869 1,-287,692 813,133 124 6,;ss 

86.3,61.5 681, .384 367,380 68 5,40.3 

~ .. 746, 020 1,568,222 1,,132,200 166 6, 820 

Vt 
0 
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to be captured b:1 the "tey-not" WM probe.b~ quite low as the thr<,a tr1ps 

netted~ 16, 21, and 24 English sole, respectively. Numerous crabs 

were caught during tha opGrations so that th~ net wa:, appo.rently i\motion!llg 

properly. No length-frequency polygo?lS we:re inoluded iD this report due 

to tha paucity of new datao 

Mesh Experiments 

A tentative plan of action has been drawn up for the oooperative toooh 

experiments to be carried out this StmllJ9r aboard the Cali.rornia Division 

of Fish and Gaim's research vessal, "Scofield"• Copies of the outl.inG 

have been sent to W. E. Ripley (California Div .. F. & G.), A. T. P.ruter 

(Washington Dept. of Fisheries), aJld F. o. Qleawr (<>reeon Fish Commission) 

for perusal and col!ID8nts~ 

Pacific Ocean .Ferch (Seba@todes alut'U§.) 

Dul"iDg the last six months occasional samples of ocean perch ho.ve been 

taken f'rom which length, sax, condition of ovaries, 6\nd seal.es have been 

collected. ApprorlllDtely 500 scales have been read (each at least three 

timoa). The consistenoy or the reader has been 60 percent (297 "agreements" 

in 494 scales). "Consistency" bas been determined by comparillg the results 

of three independent readings or each scale (by the sam reader). If two 
. . 

or IllOre readings are in agreemnt, the roading is considered as an "a(?l"Oement" .. 

Sutf'icient data are not available at this tim to test the reliability of 

the scale readi:na mthod$ 

Tha principal. effort has been placed on mountixlg and rewiing aeales .. 

Mo anal,yais of tbe "ago" readinas or otl»r data (length-f'requenq, lel'.lgth

w:taht,. sax ratio!) 888 an1 size at maturity, timo or epawltl.ng,. or fecwxlity) 

bas been rradeo 
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ALBACORE 

A1a Determµ;ation 

Soalas from 2CX> fish collected in the 1951 season were mounted in 

sodium silicate and read by examination tdth tho pr.ojection microscope. 

Uinety-throe scale samplos f'rom the 1950 season uere also mounted and read 

for comparison with 1951. Bampleo or 24 small fish (50 to 57 cm) from the 

1949 season wre studied to learn the age of this silllll.l. croup<> Lastly~ 

42 scale samples wre examined from fish taken by the rosearchers \11th the 

John!! .. ~ on their 1950 cruise. The latter tuo· groups of scales were 

mounted in glycerine jelly. 

'lvo additional mountine media were tried. These i-18re glycerine jelly 

and a. toluene solution of synthetic resin .. The g.cycor ina jolly proved 

satisfactory- far albacore scales, and possibly better than sodium silicate 

( ) as the latter dovalops air bubbles around the larger scales as it dries. 

The synthetio resin ma.de the scales opaque and therefore unreadable. The 

opacity was thought to result f'rom mounting the scales wt. no attempt U!Ul 

made to improve upon the technique 1n usin8 the synthetio resin .. 

The original mthod of counting the erosional choclm ws not f'aund to 

be consistent w.l.th the length-frequency modal groups as expeotodo new York 

investigators (Westman, !!! Y, 1941 and 1942) studying bluerin tuna, TIWNP'§ 

thynnµs. described and illustrated a ioothod of countina bands of narrow 

cirouli as annu.lio This method uao applied to the albacore scales with 

seemingly ac>Od rosuJ.ts. The tuo metho:ls are illustmted in F1gm-e 1. 

Table l cmnparos the results of reading the 1951 S&J!lplas by both the erosional 

check or c,ld method and tha new mtho:l adopted from the ?Jew York work. 

By the old method three rizlg classes ware conG:Lstently found vithin each 

modal group wioh is not compatible vith tho acoepted theory that the nodal 

groups represent aec clasoos~ Rina classes obtained by the new method 
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figure I Negative reprt1dt,1c/io11 or tl/J ol.bocor" scule moffl'?i-

f1ed 35 9' cliameler.Y w1I/J the lrt!Joscope, pr'!J"eclion micro

scope T/Je f'ish WtlS ca11g/JI July 2t /9SO 011 a lrt>l/ing Jig 
off file mou/h of !he Columbia river. T/Je ll11rtl annular 
ring 1s f'ormin§( ZBr1ngJ) 13{)& lengl/J - 712 mm. 
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Table 1. Albacore eca1e readings compared to length of fisho 

1951 1951 1950 
Erosional Checks Amnalar Rings 

Old J>i>thod Nev Method New Method 
Body Length-

Rings .3 '-· 5 6 7 8 1 2 3 4 1 2 .3 4 

500-5C9 
510 
520 
5.30 .3 3 
540 2 2 l 
550 2 · 2 1 2 J 
560 l 2 3 
570 3 1 l 3 1 
580 l 1 2 1 l 
590 l 8 3 12 1 
60o-609 ll 3 19 2 
610 7 2 2 10 1 2 
620 14 9 1 24 10 
6.30 I.,,, 14 2 20 6 
640 3 14 3 A 

20 1 5 
650 1 8 2 6 5 

() 660 1 .3 2 3 3 
670 2 l 2 1 2 
680 l 5 l 2 5 5 
690 l 1 - 3 3 8 
700-7<:$ 1 2 2 2 3 10 
710 2 4 1 7 14 l 
720 4 2 6 6 
7.30 1 3 2 6 3 
740 

,, l 4 4 2 :I B 750 2 , 1 1 l 
760 1 1 1 
770 1 
780 l l 
790 1 4 l 
800-809 l 2 3 
810 3 5 2 
820 1 4 l 
n.30 l l 
840 1 2 
850 2 
860 l 
870 l 
880 
890 
900-')09 

u 
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conformed to the modal groups as expected. There are usually two erosional 

checks to each annulue,although this ratio does not always hold true. 

One check usually precedes the narrO\lly spaced circull, and one can usually 

be found just <YIJtside the annular formation. The youngest fish in the 

fishery m-e one year old rathor than three years old as determined by the 

o]4 mthodo Deen.use of the inconsistenciee involved in the erosional check 

readings this mgthod was discai'ded in favor ot the now method. 

Ff.gure 2 sh011S the approximation ot the age groups with the modal groups 

1n the length-frequency curvoe~ The 62 centimeter group corresponds to 

the 2 ring age gi-oup~ The 72 centimter group corresponds to the 3 ring 

aae group. A scattering of 1 ring fish in the smaller (50 om) fish and 4 

ring fish around 80 centimeters were found. No z.ero or 5 ring scales vere 

t'ound in this study., 

() In the early season (July) most of the scales show evidence or annulus 

formation in the form or narrowing circuli interapace at the Gdge of the 

scale. Some scales shov little or no such evidence of :oarrowing. A month 

laterin the season some scales show a distinct annulus and a small increment 

ot nev growth while others appear as first described with little or no 

evidence of narrowing circulio Toward the season's end, September and 

October, some scales show an incremant ot new growth ot about half the amount 

that would ba expacted tram that of the previou~ rapid grat-rth zones. other 

scales a.re still 1n the origina.l stage ot little or no annulus fCXl"JDStion., 

This possibly bears out the previousl,y obsel'V'ed indications that immigration 

occurs throughout the season, but it makes the interpretation or scales 

difficult, especially when the time ot season that a particular fish bas been 

taken is not know. For instanoe~ a scale from a 62 centimeter tish at the 

start ot the sea:,on vould show one good ammlus, avid• rapid growth zone 

and possibly a alight narrowing ot circull at the edgeo 14te 1n the seuan 
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() the scales from the 88Jm3 langth tish might 1Jhoti1 the same tormation or tvo 

good rings with a fairly wide marginal increment or rapid growth. Suoh 

a scale in the early season would indicate a 3 ring tisho 

Fortunately, perhsps, the scales studied in both :,ears wero arranged 

chronologically throughout the season which alleviated the problem. For 

future studie11 a decinal a,-sten, ra:presenting grO'.Jth increment will be used 

to help countctract the confusion. This merthod is described later. 

Sol.DB difficulty was found interpreting scales from f'ish with body 

lengths :lnte1·mediate in position batwen two modal groups~ The scales of 

these fish exhibit a rathe~ pronouuced false annulus zone close to the 
I 

nucleus which is sometimes mistakenly countod tor an annuluso Inspection 

of the interspace between this false annulU$ and the first tru0 annulus 

usually shows that the circuli in thio zone are spaced equally to the circuli 

( ) inside of the false annulus, and not \lidely spaced a:i is found between true 

annuli. 

All of the scales examined h9d at least one rina or annulus. Ho zero 
. 

year class fish were seen. All or tho scales had throe or toor erosional 

checks associated with the first annulus, one occurring half way in the vi.de 

rapid growth zone outside or the first annulus. From the original n»thod 

the fo'UX' and five erosion check seal.ea fell into the 62 centimeter modal 

group, predominately* Tho 72 centimeter modal group 11as characterized by 

tive, six, and seven erosion checkso If the$$ groups are two and three year 

old fish, it would tollo\l that an average of two erosion checks are formed 

each year, although imperfections are evident through elimination or 

indistinctness -of some checka. 

Theorizine on the cause for the erosion cheeks one cannot help but 

attributa them to migrations between taedine areas. During migrations a 

fish might drain its stored resources causing scale erosion, The check 
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midway in tha rapid gl"Mh zone coupled with the observation of but halt 

the usual rapid grovth inerement late in our season indicates anotl»r feeding 

area equal or better than that found in our season,. Also this second feedi.Jlg 

season continues throughout most of the winter, ending td·t;h or close to 

the stm-t of our sael.SOl\o Tl.-e:re ~ also be a de~ in accretion of growth 

to the scale whioh cmnfusas thl.s picture. 

Iu 1949 a g1•ou1> of except:loually smll tieh wre found late in the season 

off ot nortMrn Galif'ornia. 'l'wnty-four scale samples were mounted for 

study as these small fish could be the "zero" yoar class which was not 

found in tha regular ea.mpl.ing. The majority of these fish up to 55 centimeters 

were one ring fish., The annulus in most vas followed by a wide increment 

or new growth as would be expected in the late seasona The two fish between. 

55 and 58 centimatera wre two ring tiah. Th:ts matchos very closely the 

length-frequency modal grouping. It is appa.rant trom this study that fish 

ot the year, 0 age class, do not entE>r the tiuhery as suoh, but firot entor 

the tisheey as one ring fish the tollowing year. " 

The 42 scale samples from the i2Jm llo Ool>b 1950 cruise matched previous 

tindings very closelyd No evidence or age selecrtiion could be found between 

the two types of gear in use, g1l1 net and troll. 

&imJlus Formati<m 
It was mentioned earlier that tba annulus is e.pparentl;r formed after 

the albacore apprce.ch the Pacific coast at tha start of' the season" 

To cwercoma contusion in analyzing the rosults or readings the amount 

or incroment t1t the scale edge was given in decimals, i.e., 1.,1, 1.8, lo9, 

2.0, 2.1, etc., The following criteria wexee used: 0.,3 to 0.7 indicated 

tho fish uas in the process of adding rapid growth as shown by widoly spaced 

circuli at tha edgeo Nat~, judging the uidth of an outer zone ot 

mpid grovt,h would be least accurate, but this zone io not critical.. A 



('"') decimal of 008 indicates a tow narrwl:, spaced eirculi at the edge ot the 

scale with the zone ot widely spaced cirouli just inside of thaseo A 

deciioo.l of Oo9 was used to represent a considerable band ot ns.r:rovl:, spaced 

circull. but with no new rapid growth at tha edge DJld OoO inclioatee a 

condition similar to Oo91 but having a narrov inoremGnt of rapid grcuth 

with no naw cireuli f'ormdo ?he latter decimal ie used as detinite evidence 

for complete annulus formationo The decimals O .. l and Oo2 are similar in 

that one or more widely spaced circruli are to be seen at the scale edge with 

the annulus immediately inside these cirdtlll., 

( ) 

Increment 

Oo5 
Oa6 
Oo7 
o.s 
Oo9 
o.o 
0.1 
0.,2 
0.3 
0.4 

Tabla 2. 1951 

Early Seaeon Frequency 

l 
0 
3 

11 
17 
14 

0 
0 
0 
0 

Lato Season Frequency 

0 
0 
0 
2 
2 
4 

21 
9 
4 
7 

Table 2 show the shirt ot the amount ot inorernent .trom the Oo 8 aild O(> 9 

groups in the early season to the 0.1 and Oo2 groups later in the ooason., 

This is taken as eviden® of the annulus fm.'1n9.tion immed1ately prior to or 

after appearing in the Oregon f'isheryo An apparent imperfection in the 

presence ot 0,, 8 a.nd o. 9 campleto annuli in the lato ooason data can be 

explained by the possible 1111:nigrstion ot new fish into th.a fishery. These 

tish are termed "new" in that they are approaching the coast for the first 

time for the season" 

Circull counts vare made of approdmataly 100 fishJi 44 in the oarly 

season sample and 57 in. the later eample" The numbar ot ch"CUll ineiluded 



in the formation of ench &mlUlus were counted as well as the total count 

tor the sealeo Counts were made .from the n.1cl.eus out the antsro-lateral 

axis. This axis was ooleotad for its bett&• readability and lesser deviation 

between scales ot the same fish and those~~ iifterant tisho 

It ahould be m&ntioned that tho variab1l:1.ty of the si~ or the scales 

lessens the accuracy o.f this phase. of the study. An of'tort was made to 

obtain st"'.alee trom a small area midway along 'the second dorsal fin and from 

this poi:rrt midway to the lateral line on the left sida of the fish~ but 

the sizo and shape ot tlla scales taken varied greatly • 

. a. fair degree ot correlation was obtained :f'rom. the body length to total 

eireuli counts despite variation in the scales (Figure> .3)o The correlations 

werei 44 early season fish r = 006006, p( .01, and 57 late season tish 

r = o.6.380 P(__ .,01 (that an r ot 0.,638 could be obtained by chance if' r 

( ) were truly r.ero) o The mean XY far each J:lOdal group both for early and late 

season fish was plotted and each joined by the broken line. The increlll8nt 

or circuli in season is almost equal to the diffex-ence batwen IllOdal groups, 

or -what would be oonsidered tha yearly increment0 Grwth of body length 

in season only accounts for about one-tfflh of the annual growtho It is 

hard to account far this discl"Opancyo Qf' c~, this line of reasoning 

may be in error as it is based on the old, and never proven, assumption that 

scale circull are laid down at a :reasonably constant rate. 

A further breakdown or the circuli count-por--annulus data into the 

t'Nquency or number or circuli per annulus is given in Figure 4o The data 

were smoothed by the a • 2b • o methodo The large amount of' over lap in 

the counts is evidenced., The multiplicity of modes in tbe BrO\lps can be 

variously explained ar conjeetured upon1 (1) errors in reading age as shown 

(___) by scales; (2) variability, atoremntioned, in the shape of the scales :f'rom 

dittarttnt tishJ (3) separate raoea ot tish with di.ttennt grovth rates; 
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(4) variability of growth ·QJIX)ng fish of any one size group, that is the 

larger fish of a year class would have more circul:t per annulus than the 

slowr growing and therefore e:mallsr fisho All th&se tactors have their 

ef.f'ect, but reading errors wre suspectedo Ref0rence was made to the 

original. body lengths tor the questionable x-eadiJlcrs, Md in two out of three 

cases it was found that the body length trraS intormdiate between tvo main 

length-frequency modal groups., By placing the fish into the adjacent group 

to which it probably belongad the questioDAble modes were practically 

eliminated. Reading errors 81'G being caused by the conf'Usad pattern in the 

scales or theaa intermodal fish. 

No counts were made to measure the amount ot scale variability, but a 

few a3aoure:roonts were made in an earlier explorat017 studyo The meaaurements 

were taken out the lateral radius and out the anterio~ radius of the scaleo 

( ) A ratio was obtainad between the anterior radius 't,o the lataro.1 radius~ The 

ratio varied tran lal to lsl.5., The lsl scales bei?lg roum or square, and 

the ltlo5 scales were rectangular in shape with intergradation., The soales 

were talmn from the sane :relative position on 'the fisho The circuli counts 

could be expected to follw a similar pattern as erosion can be observed 

on tha seal.ea., and greater arosion ot the anterior edge removes more circuli 

in that region ot the scale which mdently accounts tor the change in 

scale shapeo Thus fa.'<" we have no ·knovledge of ro.eos within our stocks or 
tioho 

The f'o\ll"th possibility causes the· normal O'Ul"V() in 81\Y popvJation
11 

but, 

a test t1as made to discover the aignitioe.nce ot this etfeet., P'.~ !; i8 

the relationship of numbGr or circull 1n tho fira-t 4IlJ!Ulue to body leu,_qth4 

The early and late season samples were plotted ditf'erently to avoid the 

U variability cauaad by t he rapid growth 1n seaaon.. 'l'he numbar ot cirouli 

in the first ammlns could be better defined by' the number ot oirculi bcttween 

• 
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tha tocus ot the scale and the tirst annulus .. Some correlation was found 

in tha early season group with an r equal to Oo45 and p of between 5 percent 

and 2 percent that an r or 0.,45 could be obtained by aha.nee if r were 

truly zero~ Therefore, Sllllller tish of e. length graup might be expected 

to have less cir~. per tirst annulus than larger f'ish or the saroo groupo 

The data were grouped, and the Yon X and X on Y least squares llnes wro 

added to the graph (Figure 5) to batter shov tlw ralationshipo 

Weighting Length-trequaney Samples 

Without the use of mechanical means, such as a dovica to measure every

one hundredth fish, the rate or sampling cannot be carriad on proportionate.13' 

to the rate or .fishing with any degree of acoUt•acy. Sampling o.t albacore 

by taking body length measurements and cod>inine theso into a frequency 

curve should ba weighted to the fishing rate U' the curves are to be represent

ative or the sizes ot fish in the catch. Sampling in any ens season usually 

starts out vigorously as the early season catches come from directly off .... 

shore and ara readily accessible to the sampler. Even if fishing should 

becoll8 good with increased landings,, the sampling rate YJill drop as all 

canneries are landing tisb and samplers cannot be ewrywbere at once to 

~intain a constant IS&lllpl.1ng ra~o Saq,l ing tends to slOII in late season 

when fiah a.re trucked in at all hours ot the day and night, their crigin 

usually forgotten or hopelessly mixed. In later s,-eant tMae f'iah haVt> be9n 

trucked from southern Oregon and northern California, and npr.-!1.38nt an 

appreciable part or the total catcho The .tov late season _ srunp1.us an obtained 

at the expense ot considerable time and effort. 

Figure 6 has been draw or the 1950 um10ighted and weighted l.enath-

l~ trequenoy eunea and shows the eftect ot the heavier eampling of tha larger 

ear~ season at tha expense ot the amall.&r fish taken in the late seaeon" 
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It should be appreciated that without the total rnmi>ttr of fish derived 

from weighting the samples to the catch there was no 'fJ1&y of knowing tbs 

number of t'ish to place in ·t:;he tmwighted eurveo The eho.~ of the curve 

was not chmiged appreciably in some years, but ff8ighting mis necesoary to 

adjust the magnitude of the CUI'Ve to the poi.rd; where it would be comparable 

with other yearso 

The length-frequency samples wre totalod tor each month in the seasono 

These were converted to a weight-frequency by JL111ltiplying each eentimater 

Si2',8 frequoney by its corresponding weight as determined from the l~ngth

weight relationships previouazy calculated., The total. ueight or the sample 

divided into the nud>er of pounds landed that month gives a factor for 

expanding the sample weight to the catch W$1ghto As the sample wight to 

catch weight is proportional to the ratio of sample mmbers to cat,ch numberai, . 
the sue factor can be uaed to expand the snmple trequeney into a catch 

frequency" This tigure was reduced by 100 to facilitate calculationso 

The total wighted length-frequency for the season was obtaUled by totaling 

the monthly U&ighted length-.t'requeney. All the SlUtlpling f 01• past years 

has been ve1ght9d in the nwmar daecrib9d abOITe and appc3ars graphically in 

Ficrure 7o 

· As stated previously, wighting the length-trequeney curves to or»-• 

hmldredth of the catch makes t~a curves for suc~ding years dirofstly 

comparablao The CUl"V'es of 1939 through 1942 show the sh!f't oft.he tislery 

trom predomiJlantly 72 centimter fish to predominantly 62 CGntim,w f':f.sh., 

In 19.39 the larger tish w1.., more available or perhaps tho ti,mel"IIBn sough1·, 

them by pretorencecs In 19,40 the catch was balanced almost equally bet-ween 

l.arp and amll fisho An emphatic shitt to the smaller group occurred in 

U 1941. The large fish were either not available or it was more protitablo 

to catch the smaller fish 1n greater quantity., A small sample, not ohovn 
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here, measured by the Canadians in 1944 indicates t,hat the large .f'1sh 

predominated tha catcl1 in that peak year o 

Interpretation of the later yt.3ars, from 1947 on, is daDgeroua for th& 

reason that Oregon's Ct\tch is not typical ot the total northwest fishery 

ae uae sho1.tn in the November, 1951 to January, 1952 progress report. :ihe 

landings in Oregon have declined uhere the northwest, Monterey northward, 

landings have increased. Oregon's wighted length-.t"raqueney SQI!lples must 

be combinacl with those taken in California, Washington, and Canada to 

determine the catch tendencies in numbers of t1oh9 

Table 3 is included to show the changes in tutal catch and size of f13h 

landed in Oregono 

Year Pounds Landed 

19.39 6,484,795 

1940 9,286,261 

1941 7,545,131 

1942 10,942,956 

1947 9,557,662 

1948 8,004,.327 

1949 6,457,.382 

1950 5,490,517 

1951 2,926,545 

Table 3 

Estimated Numbers Landed Average Weight 

.362,220 

584,160 

5?.4~920 

852.,400 

720,870 

656,690 

5?.4,.350 

366,460 

224,630 

17090 

15090 

14o.37 

12.84 

13~26 

12.19 

l4o22 

14.98 

13.03 

George Rarey 
S. Jo Westrhe1m 
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