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Abstract approved

A prirnary objective of the rnanagernent practices of the Oregon

State Garne Cornrnission is to rnaxirnize and sustain the annual harvest

of salrnon and steelhead by sportsrnen fishing in Oregon. Assessrnent

of these practices is dependent upon an accurate deterrnination of total

annual sports harvest throughout the state.

Present total harvest figures are derived under a report card

systern which requires each salrnon-steelhead angler fishing in Oregon

to purchase and subsequently return to ttle Garne Cornrnission a punch

card giving dates, rivers, and nurnbers of saknon and steelhead

caught during the year. UnfortunateLy, only about 30 percent of the

salrnon-steelhead anglers return their cards. Lacking inforrnation on

the harvest characteristics of anglers not returning punch cards,

estirnates of total annual catch, total catch by river, rnonth, and type

of angler have been rnade by sirnple expansion of punch card reported
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catch. Inherent in this rnethod of estirnation are the assurnptions that

the average catch per angler by rnonth, by river, by type of angler,

and for the year are the same for anglers returning and for anglers

not returning punch cards. This paper reports on an evaluation of

these assurnptions and on the rnethod for estirnating total catch.

Evaluation of the assurnptions is based on corrrParisons of catch

rate estirnates frorn sarnple data (not punch cards) collected frorn both

anglers returning and anglers not returning punch cards. Sarnple data

was collected by rneans of double return postcard questionnaires in a

sarnple survey during I951. Stratified sarnpling was ernPloyed with

allocations approxirnately proportional to the angler-fishing rnonths in

each straturn. Variances for the catch rate estirnates rnade for both

groups of anglers were estirnated using replicated subsarnpling.

Nearly all cornparisons indicate that the catch rates for anglers

not returning punch cards were significantly lower than the catch rates

for anglers returning punch cards. On the basis of the observed dif-

ferences in catch rates, a procedure using ratios of the 196I catch

rate estirnates is suggested for future estirnates of total catch.
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AN EVALUATION OF THE PUNCH CARD METHOD
OF ESTIMATING SALMON-STEELHEAD

SPORT CATCH

CHAPTER 1

INTRODUCTION

A prirnary objective of the rnanagernent practices of the Oregon

State Garne Cornrnission is to rnaxirnize and sustain the annual catch of

salrnon and steelhead by sportsrnen fishing in Oregon. In I960, this

annual catch arnounted to an estirnated I45,000 salrnon and 80,000

steelhead harvested by 172,000 anglers fishing on the ocean and on

sorne 75 rivers throughout the state. Atthough both species of fish are

caught throughout the year, the rnajor harvest of steelhead occurs

during Novernber, Decernber, and January, while salrnon are caught

at an increasing rate frorn April through Septernber.

Presently, estirnates of annual harvest are based on catch infor-

rnation derived under arrreport card'r systern which requires each an-

gler fishing for salrnon or steelhead in Oregon to obtain a punch card

in addition to an Oregon fishing license. This punch card, shown in

Figure I for 1963, perrnits fishing for both species of fish during the

tirne for which the fishing license is valid. Upon catching a salrnon or

a steelhead, the angler is required to irnrnediately rernove a punch

frorn the card and to record in the space provided the date, river, and



Figure 1. State of Oregon Salrnon-Steelhead Punch Card Side I

STATE OF OREGON GAME COMMISSION
SALMON ANGLER TICENSE & PUNCH CARD

JAN. l, !963-DEC, 3t,.!?63 1 82905
FrsHtNo ucENsE )$ 4, I Y 7 .q G

KIND OF FISH

Check One \



Figure 2. state of oregon salrnon-steelhead Punch card side 2

N ON.TRANSFERABLE

FEE CH ECK OX I

FISHED BUT DID NOT CATCH
SALMON OR STEELHEAD--
DID NOT FItlH FOR SALMON
OR STEELHEAD

Ccrtch sholl not exceed two per dcry or lour tn cmy seven

coasecutive doya. See ayaopsts lor ercepliona.

l. Alt Anglers fishing for solmon-or-steelheod 20
inches ondover in length during 1963 seoson must
hove in their possession o Sotmon-Steelheod Punch
C,ord.

L Upon cotching o fish os specified obove, the
llcensee sholl immediotely completely remove o
ounch from his cord ond in oddition sholl record
in spoce provided on foce of the cord, the dote,
rlver ond type of fish.

3. This llcense must be returned to Gomo Com-
mission, Potlond, Oregon before July l, 1954.

The Annuol Bog Llmit for Solmon ond Steelheod,
20 inches ond over in length, is 20 Solmon ond 20
Steelheod.

Tbe purpoae of rhlc llcease cmd punch ocd ls to luml8li
the Gome Commission with cr meqsure ol lhe cotch, including
the ocecrr tole, crrd to determine lhe rivera which receive tbe
greqtest lishing lood. Mcrrogement proctices qimed ct tbe
continued use ol the resourco <md its preservotlon will result
Irom the conscientious use oI tbis ccnd by eocb cnrglor.

Steelhead <re distlngrutsbcrble from gslaoa by the number
ol roys in the crrql lln juat bcct oI the vent. The staelh€qd
has.12- or less ond the sqlmon hqs more tbcrr l2
. <drg E.t4 I-aLDa6DauDa.qL

$x oo



type of fish caught. It is stated

rnust subrnit his card at the end

the punch card that each angler

the year to the Oregon State Garne

Cornrnission in Portland, Oregon, to facilitate the rnanagernent Prac-

tices of the cornrnission. Unfortunately, response is not cornplete,

and only about 30 percent of the annual salrnon-steelhead fishing popu-

lation cornply by subrnitting their cards.

Since L953, annual estirnates of saknon-steelhead sport catch in

Oregon have been derived by rneans of the'rreport card" systern de-

scribed above. Sirnilar systerns have been ernployed in the State of

Washington since L947 arrd in Idaho since 1962. Although subsequent

estirnates have been rnade principally frorn sarnple surveys conducted

by rnail, Michigan garne kill estirnates were also derived frorn a rrre-

port cardil systern prior to 1952. Response in these several states has

been sirnilar to the response noted in Oregon, and the accuracy of corn-

puted harvest estirnates frorn these report card systerns have all suf-

fered frorn the effects of nonresponse. That is, the harvest character-

istics of those sportsrnen who .do not respond have not always been the

sarne as the harvest characteristics of those who do respond. Since

assessrnent of the managerrrent practices of the Oregon State Garne

Cornrnission is dependent upon an accurate deterrnination of annual

harvest, there is considerable interest in the effects of nonresponse

on the annual estirnate of saknon-steelhead sport catch in Oregon.

Estirnates of total catch and estirnates of catch by river and

fishing rnonth are corrrputed annually frorn saknon-steelhead punch

of
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cards returned to the Garne Cornrnission. The tables in Appendix A

show sorne of these estirnates for 1961. To rnake these estirnates and

to obtain rrreasures of their precision, certain assurnptions have been

rnade about punch card data and about the catch characteristics of

anglers not returning cards. The five prirnary assurnptions are the

following:

(I) The average catch per angler not returning a punch card
is the sarne as the average catch per angler returning a
card.

lzl For salrnon and steelhead rivers in Oregon, the average
catch on a given river per angler not returning a punch
card is the sarne as the average catch on that river per
angler returning a card.

(3) For each fishing rnonth during the year, the average catch
per angler not returning a punch card is the sarrre as the
average catch per angler returning a card.

(41 Anglers accurately report on their punch cards the rnonth
and river of catch.

(5) Anglers report their total catch.

Assurnption (I) is rnade in estirnating the average catch per an-

gler for the year and in estirnating the total nurnber of fish caught.

In the past, this average catch per angler has been cornputed by divid-

ing the total catch reported on punch cards by the nurnber of anglers

returning cards. This figure has then been reported as an estirnate of

the catch per angler for the entire salrnon-steelhead fishing population.

An estirnate of the total catch of the population has been rnade by rnulti-

plying this figure by the nurnber of anglers who obtained punch cards
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during the year. Estirnates of total catch by rnonth and river have

been rnade in like fashion by dividing the appropriate reported catch

by the proportion of punch cards purchased that are returned. This

procedure requires assurnptions (2) and (3) above. Of course, the ac-

curacy of all estirnates will have been irnpared if assurnptions (4) and

(5) are not valid. Since it is becorning increasingly irnportant to have

catch estirnates calculated rnore precisely and without bias, it is irn-

portant that the validity of these assurnptions be established or that

the extent of the bias be evaluated.

of

This thesis concerns an investigation of these assurnptions and

the present procedures for estirnating saknon-steelhead sport catch

Oregon. During L96I, data for this investigation were obtained by1n

rneans of a sarnple survey of sorne 13,000 Oregon anglers. The sur-

vey was conducted principaliy by rneans of double return postcard

guestionnaires which requested one rnonthts fishing inforrnation frorn

each sarnpled angler. By cornparing catch rates derived frorn ques-

tionnaire data for anglers returning and for anglers not returning

punch cards and by cornparing catch rates derived frorn punch card

data with catch rates derived frorn survey questionnaire data, it was

possible to study the assurnptions above and to develop new estirnating

procedures which will yield better estirnates of salrnon-steelhead

sport catch in the future.



CHAPTER Z

SAMPLING PROCEDURE

One purpose of the survey during 196I was to provide data for

estirnating the catch rates of two subpopulations, anglers returni.ng

punch cards and anglers not returning punch cards, which cornprise

the total annual salrnon-steelhead fisha.ng population. At this po'lnt, it

is convenient to be concerned only with this total population of salrnon-

steelhead anglers and to distinguish thern as sportsrnen under classi-

fications (l) and (Z) in the following breakdown of licensed Oregon

sportsrnen.

(1) Anglers who obtain punch cards at the sarne tirne they
purchase their fishing licenses.

\Z) Anglers who obtain punch cards at sorne tirne after the
tirne of the license purchase.

(3) Sportsrnen who do not fish for salrnon or steelhead.

The sportsrnen classi.fied above purchase licenses annually frorn

agents (prirnarily rnerchants) throughout the State of Oregon. At the

end of each rnonth, carbon copies of li.censes sold during the rnontfi

are collected at the garne cornrnission off'i.ces in Portland. It was the

I95I collection of license carbon copies which constituted the survey

sarnpling frarne. The sarnpling unit chosen was an angler rnonth. It

was felt that this sarnpling unj"t and the resulting ernployrnent of survey



questionnaires requesting only one rrlonthrs fishing inforrnation would

reduce angler rrlelnory bias since questionnaires could generally be

issued within a rnonth after the close of the rnonth for which inforrna-

tion was requested.

At the end of each rnonth

carbon copies collected during

lecting every kth license in the

during I96I and frorn those license

the rnonth, a sarnple was taken by se-

order of counting. As a kth license

was counted, it was exarnined to deterrnine whether a Punch card had

been purchased with the license as evidenced by the presence of a

punch card nurnber in the rrfishrt space on the license. If the license

did not have a punch card nurnber recorded, it was not adrnitted to the

sarnple, and the next license in order was exarnined until one with a

punch card nurnber was found. Such a license was called a "valid

licenseil and was adrnitted to the sarnple. Counting for succeeding

licenses began at the last kth license counted and not frorn the vatid

one, and if no valid license was found j"n the interval between kth 1i.-

censes, counting continued as though the k licenses in the interval

were rnissing. Thus, anglers who had not obtained punch cards at the

sarne tirne they purchased their licenses were not adrnitted to the

sarnple. Princ!-pa11y, these anglers were not adrnitted because their

punch card purchase records were not available in rnost cases until

after the close of the year. To sarnple these anglers wor.:.ld have re-

quired considerable rnoney and effort rn cornparison to the relatively
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sirnple procedure described above. In addition, such sarnpled anglers

would have been required to exhibit quite facile rnernories to report

accurately their fishing activities after elapsed tirnes as long as lZ

rnonths. Under the assurnption that the catch characteristics of an-

glers not purchasing license and punch card sirnultaneously are the

sarne as those of the sarnpled anglers, there is a basis for extending

inference over the entire salrnon-steelhead fishing population.

During the sarnpling, the order in which licenses were counted

and selected was the order in which they were encountered, and no

effort had been rnade, prior to sarnpling, to put thern in any particular

order. With respect to the nurnber of fish caught by each angler, it

was assurned that the license carbon copies were in randorn order.

The sarnpling rates varied frorn rnonth to rnonth, and the respective

k values are indicated below.

Table 1. Sarnpling Rates

Month Month Month kk

January

February

March

April

May

June

JuIy

August

IO

IO

10

zo

40

40

40

40

Septernber

October

Novernber

Decernber

40

100

100

400
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Deterrnination of these k values was rnade in part frorn the li-

cense and punch card purchase records for f960 by estirnating the

nurnber of salrnon-steelhead anglers eligible to fish during each rnonth

of 1961. The k values were then chosen to allocate over fishing

rnonths a total sarnple oL 20,000 anglers subject to the following three

conditions: (l) The sarnple would be allocated arnong fishing rnonths

in proportion to the nurnber of anglers eligible to fish for salrnon and

steelhead during each rnonth. This allocation corresPonds to that

which would result frorn a sirnple randorn sarnpling of the prirnary

sarnpling unit, an angler-fishing rnonth. (Zl That portion of the allo-

cated sarnple corresponding to anglers who purchased licenses in a

given rnonth would all be selected at the end of that rnonth. This con-

dition rnade it possible to proceed continuously and with a rninirnurn of

effort through the collection of license carbon copies as it grew each

rnonth. (3) The final sarnpling rates would allow for the fact that the

frarne did not consist entirely of "validr' licenses. Unfortunately, the

estirnated nurnber of anglers eligibte to fish for salrnon and steelhead

during each rnonth of l96l included anglers who had not purchased

punch cards at the sarne tirne they had obtained their licenses. That

is, sarnple size was apportioned on the basis of 1960 purchases, for

which no figures were available on the nurnber of anglers purchasing

tags independently of licenses. Since these anglers were not adrnitted

to the rnonthly sarnples, the proportionality specified in (1) above was



ll

disturbed, and the final sarnple size was I5, 875.

For each sarnpled angler, the following inforrnation was recorded

on an IBM card:

Initials and last narne of angler (Mrs. after narne when aPPro-
priate and ascertained)

Street address, city, and state

Type of license held by angler (OSGC Code)

Month of license purchase

Punch card nurnber

I
These cards were used initially to produce listings to facilitate tally-

ing survey questionnaire returns and to address gurnrrred labe1s which

were affixed to questionnaires for rnailing. Later, by rneans of identi-

fication nurnbers punched in these cards and starnped on survey ques-

tionnaires, cards were collated with survey returns so that a purchase

rnonth, a questionnaire rnonth or fishing rnonttr, and a license type could

be associated with each itern of survey data. The types of licenses

purchased by anglers fishing in Oregon are listed in Table Z on t}ee

following page.

To illustrate the rernaining features of the sarnpling process,

consider the sarnple taken after the end of June of saknon-steelhead

anglers who purchased licenses during June. This sarnple was

I-sarnpling of license carbon copies and punching of the above
rnentioned IBM cards were carried out by the Garne Cornrnission in
Port1and.



Table 2.

LZ

Angling Licenses Issued by the Oregon State Garne Cornrnis-
sion (OSGC)

OSGC Code Type of License Period of License

0t
*oz

04
05
06
o7
46
TZ

I3
35
36
38
39

Resident Cornbination purchase date to end of year
Lif e Free Veteran Cornb. purchase date to end of year
Resident Angler purchase date to end of year
Juvenile Angler purchase date to end of year
Non-Resident Angler purchase date to end of year
Five-Day Vacation Angler five days indicated on license
Daily Angler one day indicated on license
Pioneer Cornbination purchase date to end of year
Pioneer Angler purchase date to end of year
Veteran Cornbination purchase date to end of year
Veteran Angler purchase date to end of year
Old Age Cornbination purchase date to end of year
Old Age Angler purchase date to end of year

{<
Because of the very srnall nurnber of type 0Z licenses issued in

196I, this classification of anglers is not included in this study.

randornly divided into seven subsarnples of equal size, one for June

and six for the rernaining fishing rnonths during the year. To rnern-

bers of the first subsarnple, questionnaires requesting inforrnation

about fishing activity during

after the sarnple was drawn.

June were rnai.led as soon as possible

Questionnaires were rnailed shortly

after the close of July to

inforrnation about fishing

rnernbers of the second subsarnple requesting

sarnples were dealt with

success during July, and the rest of the sub-

in like fashion during the rernaining rnonths

of the year. Each of the I2 rnonthly sarnples was processed in this
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rrranner. That is, each sarnple was evenly divided into a nurnber of

subsarnples depending upon the nurnber of fishing rnonths left in the

year, and questionnaires were rnailed to the rnernbers of these sub-

sarnples for a rnonthts inforrnation at the appropriate tirne of the year.

Early in July for instance, questionnaires concerning fishing success

during June were rnailed to rnernbers of subsarnples frorn each of the

rnonthly sarnples of anglers purchasing licenses frorn January through

June.

There was an exception to the subsarnpling process for two groups

of anglers, the Five Day Vacation Anglers (OSGC code 07) and the

Daily Anglers (OSGC code 46). These anglers are eligible to fish dur-

ing the purchase rnonth for a lirnited period only, for five days in the

first case and for a single day in the latter case. Therefore, sarnpled

anglers of these two types were not included in the subsarnpling proc-

ess but irnrnediately received questionnaires concerning their fishing

success during the rnonth of license purchase. Consequently, the ef-

fective sarnpling rate was greater for these two groups of anglers than

for other anglers.

Additional atternpts were rnade to elicit inforrnation frorn sarnpled

anglers not returning initial questionnaires. Anglers not responding

to the initial questionnaire within a 14 day period were rnailed a first

rerninder questionnaire. After an additional I 4 day period, second

rerninder questionnaires were rnailed to each of those anglers who had
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not responded to either the initial or first rerninder questionnaires.

During the rnonths of July through October, additional atternpts were

rnade to contact anglers not responding to any of the postcard question-

naires. The first atternpt was rnade by teleph orr"Z, and those anglers

who were contacted gave their reports over the telephone. The second

atternpt ernployed personal interview"3 .or.drr.ted with those anglers

in Oregon who could be located.

Exarnples of the double return postcard questionnaires are shown

in Figures 3 through 7. Onehalf of the double postcard consisted of

the questionnaire proper on one side with the other side containing a

return address under a postal perrnit. The other half was a postcard

with a short introductory note on one side and rnetered first class

postage together with the narne and address of the angler on the other

side. For rnailing, the double postcard was folded at a perforation so

that the questionnaire and the introductory note faced each other, and

the free ends were closed with a srnall piece of tape. Upon receipt

of this double postcard, an angler had only to separate the two cards,

fill in the questionnaire, and rnail the cornpleted questionnaire post-

card. Printing on the initial, first rerninder, and second rerninder

double postcards was done in black, green, and orange respectively.

)
"Telephone interviews were conducted by the firrn of Clark,

Bardsley, and Haslacher, Portland, Oregon.
2-Persorral interviews were conducted by agents of the Garne

Cornrnis sion.
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Figure 3. Double Return Postcard Questionnaire Side I

Salmon-Steelhead Survey

Did you flsh forsalmon or rteelhead during February 196l? Yes I No f]
lf yes, please fill in the information below for days fished.

lf yov wero firhing . . , (/) lf you <rught firh,
howmrny.,.

Fob.
. . . on lhe ocern,
ncrr which rivcr? Stcclhcrd

Wed. I
fhu. 2

Fri. 3

Set. 4

Sun. 5

M"-
Tuc. 7

Wcd, 8
Thu. 9

Fri. I0
Sat. I I

Sr^J2
ril91._13

Tuc. I4
w.d. I
Ihu, I6
Iri. 17

S:r. I8

Sun. I

Mon. 20

fuc. 2l
Wcd.22

Ihu. 23

Fri, ?4

Srt. 25

Sun, 26

llon.27
Iuc. 28

if you
crught

firh

Please dctach cnd meil TODAY, IHANK YOU.
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Figure 4. Double Return Postcard Questionnaire Side 2
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tr'igure 6. Double Return Postcard Questionnaire Side 4
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Figure 7. Texts of Rerninder Questionnaires

FIRST REMINDER

A few days ago we asked you to help us by supplying
certain inforrnation about your recent fishing experiences.
The inforrnation you rnail us, added to that of rnany other;,
is irnportant for the best rrranagerrrent of saknon and steelhead
runs in future years.

Since we haventt heard frorn you, we would aPPre-
ciate it if you would fill out the attached card and rnail it
today. This inforrnation is needed even though you rnay not
have fished for salrnon or steelhead during the past rnonth.
Many thanks.

STATISTICAL SERVICE
Oregon State University

in cooperation with
Oregon State Garne Cornrnission

SECOND REMINDER

Sorne tirne ago we asked you to help by supplying
certain inforrnation regarding your recent angling for
salrnon or steelhead. The inforrnation that you can gi.ve is
very irnportant to us, so we are sending another card in
case the others have been lost or rnislaid.

Fishing inforrnation is requested for only one rnonth.
If you did not fish for salrnon or steelhead during the rnonth,
please check only the first question on the card and send it
in. If you did fish for salrnon or steelhead during the rnonth,
please fill in the card carefully and rnail it to us right away.
Thank you.

STATISTICAL SERVICE
Oregon State University

in cooperation with
Oregon State Garne Cornrnission
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The rerninder questionnaires were identical in forrn to the initial ques-

tionnaire except for the introductory notes which were worded apPro-

priately.

Operationally, a gurnmed label printed with the narne and address

of a sarnple angler was affixed to each double return postcard. Each

postcard was starnped with an identification nurnber identical to one

punched in the associated IBM card and then ttaited. Upon receipt of

a returned questionnaire, the date was tallied, and by cornparison with

the identification nurnber, the associated IBM card was set aside, so

that I4 days after issuing the initial questionnaire, the rernaining cards

could be used to address labels for the first rerninder questionnaires.

This process continued with the issuing of questionnaires at each stage

of rnailing facilitated by the use of IBM punch cards and rnecharrized

addr e s sing.

Subsequently, the IBM cards were collated by rneans of the identi-

fication nurnber, with data cards punched frorn returned questionnaireg

so that a fishing rnonth (questionnaire rnonth), a license tyPe, and a

rnonth of license purchase could be associated with each itern of ques-

tionnaire inforrnation. Chapter 4 relates the use of fishing rnonth, an-

gler type, and purchase rnonth as bases for stratification in the rneth-

ods of analysis.
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CHAPTER 3

SAMPLING RESPONSE

During L961, 201, 015 salrnon-steelhead punch cards were Pur-

chased in Oregon. Of these, only I4L,603 (about 70 percent) were

obtained at the tirne of license purchase. Sarnpling frorn these

L4L, 603 under the procedure discussed in Chapter 2 resulted in a

total survey sarnple of 15,875 anglers.

To cornplete the rnail portion of the survey, 29,Z3Z postcard ques-

tionnaires were used; L5,875 were initial questionnaires, 8,525 were

first rerninders, an:d 4,832 were second rerninder questionnaires.

For the questionnaire rnonths of July through October, 579 telephone

interviews and 355 personal interviews were cornpleted. Including the

cornpleted telephone and personal interviews, resPonse was obtained

frorn L3,655 anglers ( 86 percent of the L5,875 sarnpled). Data re-

ported on ZZ questionnaires were too arnbiguous to be used, and cleri-

ca1 errors prior to rnailing invalidated 20I other questionnaire returns.

Returns frorn the rernaining L3,332 anglers were used for the analyses

in the following chapters.

In Table 3, curnulative percentage returns are given for the year

by questionnaire rnonth (rnonth for which questionnaire requested fish-

ing inforrnation). The two rerninder rnailings, although separately
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less efficient than the initial rnailing, were quite effective in raising

the initial response. These two rerninder rnailings together were

about 60 percent effective and, cornbined with a 47 percent return on

the initial rnailings, effected response frorn 80 percent of the sarnpled

anglers. The relatively costly telephone and personal interviewing

procedures yielded between 30 and 40 percent return. By ernploying

these interviewing procedures for the questionnaire rnonths of July

through October, an overall response of 86 percent was achieved.

Table 4 indicates effective sarnpling rates by purchase rnonth for

several angler types. The average effective sarnpling rate was about

1. 3 percent. The rates for Daily and Five-Day Vacation anglers

(OSGC codes 46 and 07) were sornewhat greater than the average while

the rates for Pioneer, Veteran, and Old Age anglers (OSGC codes I2-

39) were srnaller than average. As rnentioned in Chapter 2, it was ex-

pected that the rates for Daily and Five-Day Vacation anglers would be

greater than average because these anglers were not subjected to the

subsarnpling process perforrned for all other angler types. However,

the relatively srnall effective sarnpling rates for Pioneer, Veteran, and

Old Age anglers were unexpected. It was deterrnined subsequent to

cornpletion of sarnpling that a portion of the 1961 Pioneer and Veteran

anglers purchasing licenses and punch cards during January had not

been sarnpled. Frorn Table 5 in Chater 5 it was deterrnined that 81.9

percent of the total 1961 pioneer and Veteran angler-fishing rnonths



Table 3. Questionnaire Cumulative Percentage Returns

Questionnaire
Montl-r

No. of Initial Response at

Questionnaires mailing date of
mailed first reminder %

Response after Response after Response after

second reminder telephone personal

% intenriews % interviews%

Total
Response

No. of questionnaires

rsed for computations

January

February

March

April

May

Iune

July

August

Sep,tember

October

November

December

Totals

406

519

685

991.

L,tLZ

t,25L

1r535

1r 825

1, 865

2,235

L,7t8

t.733

15,875

57,L

56. 3

52.4

4L.4

8.4

44.4

46.3

42,5

4?.O

45.5

49.5

,18.6

86.0

8s.7

83. s

80.8

80.9

81. s

80.9

79.5

77,5

79.1

80.2

80.3

349

445

572

801

899

t ro2o

t,443

t,677

L,673

2,OO7

t 1378

1. 391

1 3, 655

328

436

560

79t

883

1, 001

1, 396

L 1649

1, 636

1, 939

t 1357

1. 356

L3,332

88,7

87.6

85.8

86.1

94.O

91. 9

89,7

89.8

N
(j)

Composite Resporue 6,6% 80.4% 86.O%



24

Table 4. Effective Sarnpling Rates

Ang1er
(osGC

Month

TyPe
Code)

A
0l
B AC

o4
B C

January
February
March
April
May
June
July
August
Septernber
October
November
Decernber

Totals

I4, ZO3

L6,673
L9,750
23,622
25,357
26,357
28, 038
29, 26I
29.904
29.983
29,987
30, z7g

r58
zoL
zzg
3LZ
246
350
4ZL
452
488
6ll
464
446

4,478

1.06
T. ZL

1. 16
1.32
r. 36
1. 33
1. 50
t" 54
1. 63
z. 04
1. 55
L" 47

14,529
L7,942
24, rOZ
35,94z
4A, LIZ
43, LZO

47, 690
5r,566
53, Zg9
54, 058
54,354
54,7 3L

L3g
I80
260
381
430
46r
675
6st
762
996
7Ag
726

6,370

.95
1.00
t" 08
1. 06
1.07
I. 07
r.4l
r.26
t.43
1.84
l. 30
1.33

Angler
(osGC

Month

TyPe
Code)

A
05
B C

06
B CA

January
February
March
April
May
June
July
August
Septernber
October
Novernber
Decernber

Totals

\,436
L,793
2,5r7
3, 811
4, l8Z
4,5O7
4,985
5,41L
5,545
5,597
5, {34
5,668

9
20
ZA

43
53
58
80
9Z
89

107
67

I05

.63
t. Lz
.79

I.13
t. 27
r. zg
l. 60
I. 70
r.60
1. gr
1. 19
l. 85

r8g
265
371
628
788
989

I,233
1,567
l, g62
L,948
l,957
l, 963

3 r.59
3 I.13

10 2.69
r0 I.59
8 t.0l

l1 l.11
L4 l.13
13 .83
11 .59
38 1.95
2L 1.07
15 .76

743 r57
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Table 4. Continued

Angler Type
(OSGC Code) 07 & 45

Month A B C A
LZ-39

B c A Tota1s

Jan.
Feb.
March
April
May
June
July
Arg.
Sept.
Oct.
Nov.
Dec.

Totals

517
248
305
726
723

2,067
g, 097

13,85?,
6,979
z, zl8

757
L, O7g

9
Z

z
9
z

70
t37
374
zzl
1r8
3l
Im

1.7 4
.81
.65

r.24
.27

3. 38
L. 69
2.70
3. ?.1

5.32
4. 09
.09

8,983
I 0, 359
10,790
I 1, 201
1 l, 3oo
Lr,343
LL,396
lI,43g
Lr,45g
L1,465
LL,467
LL,493

I9
3Z
4L
45
46
51
69
67
65
69
65
63

6n

.zL

.31

.38

.40

.41

.45

.61

.58

.57

.60

.57

.55

39,92O
47,279
57, 836
75,830
82,462
88,383

L0L,439
113,096
108,948
105, 269
l04, L56
L05, Zr3

A Nurnber of anglers purchasing license and
punch card sirnultaneously who were eligible
to fish during rnonth indicated

B Nurnber of anglers who returned questionnaires
for rnonth indicated

C Effective sarnpling rate (Bf A) - percent
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arose frorn purchases during January, so that the ornission of anglers

frorn the sarnple taken at the end of January resulted in lower effective

sarnpling rates over the entire year. The general variability of sarnpl-

ing:rates over purchase rnonths reflects errors in estirnation of nurn-

bers of anglers eligible to fish as well as the effects of rounding a com-

puted sarnpling rate of, sErlr one in every lZ.9 to a rate such as one in

every ten.

Exarnination of average daily questionnaire return rates as

shown in Figure 8 indicates a peak return rate at about seven or eight

days after the rnailing date. The general pattern of return rates is the

sarne for all three rnailings, and it appears that an interval between

rnailings sornewhat shorter than l4 days rnight well have been used

(6, p. 398). These response rates were calculated by associating each

questionnaire returned with a particular rnailing. They do not reflect,

for instance, initial questionnaires returned due to receipt of a second

rerninder. In addition, it should be noted that rnailing of question-

naires was not lirnited to one particular day of the week, but rnailings

were uniforrnly distributed over a six day work week. Returned ques-

tionnaires were also tallied on the day received over a six day week,

Sunday being the only day on which questionnaires were neither mailed

nor received.

Sorne 668 anglers returned rnore than one guestionnaire. Of

these, 583 were anglers who returned two questionnaires with identical
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Figure 8. Daily Questlonnaire Retrnr Ratee
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reports. However, approxirnately 90 percent of these 583 were frorn

anglers who reported that they did not fish during the questionnaire

rnonth, a fact that seerns easily rernernbered. Seventy-five anglers

returned two questionnaires with reports which did not rnatch. About

Z0 percent of these ?5 were frorn anglers who caught no fish during the

questionnaire rnonth; however, each in this 20 percent reported on the

second questionnaire returned that he had not fished whereas dates and

rivers of fishing trips had been reported on the first questionnaire re-

turned. Another 30 percent of these 75 had the sarne catch totals re-

ported on both questionnaires returned, but the two questionnaires dif -

fered in reported dates and rivers. The rernaining 50 percent of these

75 consisted of misrnatches in total catch as well as dates, rivers, and

nurnbers of fishing trips during the questj"onnaire rnonth. Only ten an-

glers responded after three rnailings by returning aII three question-

naires. In all cases of rnultiple returns, the questionnaire used for

analysis was the one corresponding to the earliest rnailing.
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CHAPTER 4

METHODS OT'ANALYSffi

It should be rnentioned again that only anglers who obtained

salrnon-steelhead punch cards concurrent with the license purchase

were adrnitted to the survey sarnple. In 196I, L4l,603 of the total

Z0l,0I5 salrnon-steelhead anglers fell into this category. In the fol-

lowing, the 201,015 will be terrned "the population" whereas the

I4I,603 will be calledrrthe surveyed population. " In Chapter 2 it was

stated that the population will be considered to consist of two subpopu-

lations, anglers returning punch cards at the end of the year and ang-

lers not returning punch cards at the end of the year. Sirnilarly, the

surveyed population will be considered to consist of two "surveyed

subpopulationsrr, anglers returning punch cards and anglers not re-

turning punch cards. This breakdown of the I96I salrnon-steelhead

fishing population is diagrarnrned in Figure 9.

Frorn the punch cards returned to the Garne Cornrnission after

the close of 196I, the survey questionnaires were divided into two

groups, one group of 4, 327 questionnaire returns constituting a sam-

ple frorn the surveyed subpopulation of anglers who returned punch

cards, and the other group of 9, 005 questionnaire returns constituting

a sarnple frorn the surveyed subpopulation of anglers who did not return



Figure 9. Breakdown of 1951 Salrnon-Steelhead Fishing Population

Survey sarnple of

(,^)

o

SURVEYED
PULATION

SURVEYED

14L,603 anglers
purchasing license
and punch card
sirnultaneousl

59,4L 3 anglers not
purchasing license
and punch card
sirnultaneousl

angler s

returning
punch cards

anglers not
returning
punch cards

anglers not
returning
punch cards

angle r s
returning
punch cards

Survey sarnple
, 3Z'l angler s 005 anglers
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punch cards. The first assurnption that average catch rates are the

sarrle for anglers returning an<i for anglers not returning punch cards

was studied by cornparing estirnates of the average annual catch per

angler for these two groups of anglers as deterrnined frorn the ques-

tionnaire returns. The second and third assurnptions regarding equal-

ity of catch rates by river and rnonth were studied by further dividing

questionnaires into subgroups on the basis of rivers and fishing rnonths

and by cornparing catch rate estirnates frorn these subgroups. Of

course, for the assurnptions that anglers accurately report total catch,

it was necessary to consider only anglers returning punch cards.

These last two assurnptions were investigated by studying the discrep-

ancies in reported catch between punch card and survey questionnaire

returns. Inherent in these rnethods of study is the assurnption that the

receipt of a survey questionnaire in no way influenced the recipient as

to whether or not the punch card would be returned to the Garne Corn-

rnission at the end of the year.

Estirnates of Catch Rates

Monthly catches of both surveyed subpopulations (and therefore

the surveyed population) of salrnon-steelhead anglers were stratified

according to the following classifications:

- Month of License Purchase (i = L,Zr...,I?l
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Type of Angler (according to the OSGC code for
type of license purchased, see
Table Z on page LZ)

k - Fishing Month (k = 1,2,...,L?l.

In the following, i and j define a straturn, and k a substraturn within

ij. It is convenient to present the ideas in this chapter in terrns of the

full range of these three indices, but, as will be discussed in Chapter

5, sorne strata were restricted for cornputation of catch rate estirnates

Considering first the anglers who returned punch cards, an av-

erage catch per angler for the year could be cornputed for this survey-

ed subpopulation according to the following equation;

>zzY-...
- ijk rr;k

tvl - > zN-
i j rlJ

(4. 1)

where

is the nurnber of anglers who returned punch cards
and who purchased licenses of type j during
rnonth i,

Y, .,,, is the total nurnber of fish caught during rnonth k
r rJr( by the N, . . anglers.

Sirnilarly for the surveyed subpopulation of anglers who did not return

punch cards, an average catch per angler for the year could be corn-

puted according to the following equation:

N. ..llJ
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' " a Yorit
- 1Jk*,o - , rN-

UlI1J

(4. zl

(4.31

(4.41

(4.51

*o'j ::i:: ::rli: ;'"::fl::::r1".iJ:"":; ;#': punch

during rnonth i,

"rr3r ;?il:'",q1,":Tlf;or 
rish caught during rnonth k

The straturn sizes *rrj and *Orj can be expressed in terrns of their

surn N. . as follows:
u

where

where

and where

Then

*rtj

*otj

= P..N..,1J I.J

= Q. .N. .,I.J 1J

is the nurnber of anglers who purchased licenses
of type j during rnonth i,

"rj "r Qrj "t proportions.

::?Ytilt'
u zP-N- '
i i 

rJ lJ

'. ".: Yoiit
_ 1Jkvo - >u o.N- '

ii LJ IJ

N..
U

cl=

(4.61
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Finally, (4. 1) and (4. ?l rnay be written as:

::"'i*';?(I*'-')
"t-2il

UUr.J

E zQ..N. . r ["ot,o \
ii u "?lo=--,|\'o - ,ro-N- '
ii u 1J

|.4.71

(4.8)

1+.91

In equations (4.7) and (4.8), Yti3t and 'oilt define catch rates in
P..N..

UlJ Q..N..1JU

straturn ij for fishing rnonth k, and C, and CO are weighted rneans

of strata average annual catches per angler.

The quantities in the nurnerators and denorninators of the equa-

tions above are not known for the surveyed population, but frorn the

questionnaire data, estirnates of Yti3t , Yoi;k , P..N,,, and Q..N..
P:.N. O:.N. 1J lJ lJ u

r.JlJ U1J

can be obtained, and Ct and CO rnay be estirnated according to the

following equations:

"? =:,""*"?(fu),Z p. .N..
ij- t't u

iJ,J U

(4. r 0)
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where

and where

n..-
uk = tI i;k * tor;t

'o*riit
=-- I

Ll- --, UI(l(

l'oiinr-- rZn-.-
kuk

(4. rr)

(4. l2l

(4. I 3)

p...U

qij

n. .- is the nurnber of
1rk-r'- type j in rnonth

for rnonth k,

n- . .- is that portion of
I 1rk" cards,

anglers purchasing licenses of
i who returned questionnaires

the rijt who returned punch

r,iik is that portion of the ,iik who did not return
- punch cards,

o
v ii ; r,-" jH j::11 lJfff ii',l': ";;;' ::: i"l 

th e s u r ve v

o
v 

o=i : r ;1 iH i:111 :JIT ",;"i'i "J;;' :'": i; 
th e s u r ve v

Referring to equations (4.71 and (4.8), the strata sizes NOi;O

and N,.,, are expressed in terrns of P.., Q,r, and N,, because theIUK - U U U

*Orj and the Nr. . could not be deterrnined frorn the frarne. However,

*Orj and *rrj can be estirnated, as in equations (4.91 and (4. l0),

frorn the observed proportions prj and qij. Since it is assurned that

the sarnpling procedure of Chapter 2 constitutes sirnple randorn
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sarnpling within each straturn (and substraturn), tn" Orj*r. and the

Orj*rj are considered unbiased estirnates of *,rj and NO.. respec-

tively. Equations (a. 9) and (4. I0) exhibit the gneral forrn of all catch

rate estirnating equations in this chapter.

Equations (4. 9) and (4. I0) were used directly to provide catch

rate estirnates for studying the first assurnption. In addition annual

catch rates by type of angler were estirnated using the following equa-

tions:

^q =in'i*"?(*),rJ apJ\-
i,JU

q -?n';*"?("*l"oi ^Eq..N..i-u u

14. L4l

(4. r 5)

Equations (4. I4) and (4. 15) estirnate the average annual catch by ang-

lers of type j per angler of type j in the respective surveyed sub-

populations.

For assurnption 2 where catch rates were considered for various

Oregon rivers, the following equations were ernployed:

?,,n';*',?(k) ,
"i" = xp..N..

ij- t't lJ

(4. L6)
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-q -i,n':*"?(F,J,
Uf ,, qJ-

ij 
-t't u

where

q
viriir< ::#; ?'t iHT,,i ,'":H;::"i::,::::ht on

qy0= is the total nurnber of fish reported caught onrlJt( river r by the .oi3t sarnpled anglers.

A .l is an estirnate of average annual catch on river r per anglerIr
returning a punch card, and .1 estirnates the average annual catch'0r

on river r per angler not returning a punch card. In other words,

the annual catch frorn river r by anglers not returning punch cards

could be estirnated as .: rnultiplied by the nurnber of anglers not0r

(4. L7l

(4. I B)

(4. r 9)

a given river r

(4. zo)

returning cards.

Clearly

and

?"?, = "i ,

"ton, 

= tt'

By type of angler, estirnates of annual catch rates on

were cornputed according to the following equations;

)p N , f'lo*l
q _ i'rJ ,J t lrtijk /,

"I ri Zp. .N. .

i,J IJ
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For the

fishing rnonth,

where

zrq.N rlt&*\
q _ i-tJ tJt\roijt l.

"0rr )q-.N-.
itJ lJ

third assurnption where catch rates

the following estirnating equations

:l{',('+,'J,
Z 2p. .N.. 6. .

i j^ t.l r'J LJ

o
9ir =

(4. zll

were considered by

were ernployed3

(4. ZZI

(4. z3l

14. z4l. -lo for (i / x) ana (j = 0z or a6floii -\t otr,"rwise I '

The "J, and the .], are estirnates of catch during rnonth k per
-rk -0k

angler eligible to fish during that rnonth, for anglers returning and

anglers not returning punch cards respectively. The Urj in the de-

norninators of equations (4"22) and (4. Z3l are ernployed because the

Daily anglers (OSGC code 46) and the Five -Day Vacation anglers

(OSGC code 07) are not eligible to fish during a month other than the

rnonth of license and punch card purchase. Here,

?gio / "7' (4. ?,51
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and

?%no I "Z' (4. 26l

Certain estirnates of total catch will require catch rates based in each

subpopulation upon catch per angler rather than catch per angler eligi-

ble to fish in rnonth k. Equations (4. Z7l and (4. 28) provide for esti-

rnates of catch during rnonth k per angler in the respective subpopu-

lations.

q-i?"*"[k),
'Ik- rrp.N-

i j-" u

,:"'-"kl
2 Eq..N..
i j-''' u

o
tL ="0k

(4. z7l

14. z8l

(4.291

(4. 30)

Here,

and

?"io = "i'

?"3o - "3 '

The fourth and fifth assurnptions that anglers accurately report

by punch card their total catch can be studied by cornparing catch rates

deterrnined frorn punch card returns with catch rates estirnated frorn

survey questionnaires. The reported 1961 catch per angler returning
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a punch card is known for the entire population frorn a Garne Cornrnis-

dion tallyr ?nd this rate can be cornpared with the rate estirnate corn-

puted frorn survey questionnaires according to equation (4.9). It is

sornewhat rnore difficult to rnake such cornparisons in finer detail by

type of angler. Since angler type is not noted on punch cards, the re-

ported 1951 annual catch rates for anglers returning punch cards are

not known by type of angler. However, these catch rates were esti-

rnated according to the following equation:

Zp. .N. .

i,J lJ (*,.)
DC

'ij =
(4. 3r )

14.3zl

2p. .N..
i,J U

where

tti;t

',11. 
= ? t'd,IU

and

o:,-, is the catch of angler L for rnonth k as re-4i3r'l ;:.ffi;'jrrr,"r, card (pc) where angler I is in
straturn ij and has returned both a punch card
and a survey questionnaire.

That is, since an angler type could be associated with each punch card

returned by a surveyed angler, catch rates by type of angler as re-

ported by punch card could be estirnated. These estirnates "ff ."r,IJ

be cornpared with sirnilar estirnates .:. derived using equation (4. I4l.IJ

(,r,,)

Assurnptions 4 and 5 rnight be studied in sornewhat greater detail
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by cornputing two-way tables relating rnonthly catch reported by sur-

vey questionnaire to rnonthly catch reported by punch card. such

tables could illustrate sirnilarity or dissirnilarity of dates and rivers

of reported catch as well as other aspects of differences in catch re-

ports between punch card and questionnaire. But it is very doubtful

that tf.e validity of assurnptions 4 and 5 can be assessed with such Pro-

cedures or even with the cornparisons suggested in the previous para-

graph. For instance, if catch rates deterrnined frorn questionnaires

were not significantly different frorn those deterrnined frorn punch

cards, it rnight be concluded that anglers accurately report their en-

tire catch on punch cards. On the other hand, it rnight be concluded

only that rnost anglers referred to their punch cards while filling out

the questionnaire. If a significant difference is detected, it does not

necessarily foIlow that this difference is due to inaccuracies in punch

card reports. It rnay be that Inany anglers did not refer to their punch

cards while filling out the questionnaire. Under such circurnstances,

a fish caught and recorded on punch card during the last part of March,

for instance, rnight easily be included by a sarnple angler in his gues-

tionnaire report of total catch for April. Sirnilarly, a fish caught

early in April rnight not be included in the questionnaire report of total

catch for April. Essentially, it is difficult to support the thesis that

survey questionnaire data are rnore accurate than punch card data'

Therefore, the question of the validity of assurnptions 4 and 5 cannot
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be directly answered frorn this survey. The cornparison of question-

naire and punch card estirnates of catch rates does, however, play an

irnportant role in the deterrnination of new procedures presented in

Chapter 5 for estirnating total annual catch.

Variance Estirnates

Replicated subsarnpling was ernployed for estirnating the vari-

ances of catch rate estirnates. For instance, to estirnate the variance

associated with "J, the entire sarnple of I3, 332 was randornly dividedI'
into ten subsarnples by means of sirnple randorn sarnpling within

strata. Each subsarnple contained rnernbers of both surveyed subpopu-

lations. Using, for exarnple, the questionnaire reports of anglers re-

turning punch cards, an estirnate of Ct was derived frorn each sub-

sarnple as follows:

o
a' =Irn

q
v- ...

r p-. N. .u 'Iijkrn
ij tJ* IJ *I i3k.r, (4.341
Zp.. N..
ij 'J* 

IJ

where

n- ..-
I Ukrn

is the nurnber of returned questionnaires in
subsarnple rn conveying fishing inforrnation
for rnonth k, these questionnaires being sub-
mitted by anglers who also returned punch cardb,
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.Oiiko, is sirnilarly defined regarding
--r---- turning punch cards,

anglers not re-

?-nt ijt ", (4.351i/n + n l't\ Iijkrn 0ijkrn'

,qand yii,i.r' is the total nurnber of fish reported on survey question-

naires by the .li3tr., anglers. Frorn the ten resulting estimates, the

variance of .? was estirnated as follows:I

p.. =' lJrn

where

rn=I
't 
"" {"}) ; .ra" ti}) 90

l0
2 t"?1,,, - ;l l'

l0
oZ c-^- lrnrn=I

=- IO

used for estirnating the

(4,361

(4.37l.

variance of catch rate

;?

These procedure s also were

estimates for anglers not returning punch cards and for estirnating the

variance of catch rates by river and by rnonth.

In explanation of these procedures, note first that the straturn

weights of equations (4. 9) and (4. I0) are randorn variables, so that

,ar (cf ) and v"" (cfi ) should contain terrns arising frorn the variability

of these weights. Thus, rather than use the weighr" ,rj*rj/?irri*rl

and Ori*r;/t; Orj*rj over all subsarnples, weight estirnates

p.. N../n.p.. N.. and q.. N../a.q.. N.. were derived and used.- urn lJ' lJ- lJrn IJ -lJrn U: lJ -lJrn 1J

within each subsarnple. Second, through subsarnpling, additional
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estirnates of the catch rates discussed in this chapter are derived.

Cl, for instance, is estirnated by ;i as well as by .f , and there

arises the need for a choice between the estirnate ;i, the rnean of the

subsarnple estirnates, and what rnight be called the overall estirnate

"i. To resolve this choice, note that .l and .fi , although consist-

ent estirnates, are biased estirnates of CO and Cl. The biases arise

because .1 and .1 are ratio estirnates, the nurnerator and denorni-l0
nator for equations (4.9) and (4. 10) being randorn variables. Because

the subsarnple estirnates involve srnall sarnple sizes, the subsarnple

estirnates are expected to be rnore biased than the overall estirnate.

Consequently, the overall estirnate was chosen in all instances.
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CHAPTER 5

RESULTS

In l96l , ZOL, 016 salrnon-steelhead punch cards were issued to

anglers in Oregon. The four previous chapters have been devoted to

describing sarnpling procedures and results and procedures for esti-

rnating catch rates for anglers who purchased license and punch card

sirnultaneously. This "surveyed population" of anglers purchasing

license and punch card sirnultaneously consisted of 141, 503 anglers.

The distribution of these l4L,603 over L44 strata forrned by lZ pur-

chase rnonths (i) and LZ angLer types (j) is shown in Table 5.

Breaking down the population of. ZOl,0I6 in another way yields

two subpopulations, anglers returning and anglers not returning punch

cards. In 1961, 56,642 anglers returned punch cards while the re-

rnaining L44,374 anglers did not return punch cards. Again, only por-

tions of these two subpopulations have received the attention of the

previous chapters. These two portions, called'rthe surveyed subpopu-

lations", consist only of anglers who purchased license and punch card

concurrently. Together, the two s-urveyed subpopulations are the sur-

veyed population of I 4L,603. The effective sarnple sizes, resulting

frorn the sarnpling procedure described in Chapter 2, are shown for

the two surveyed subpopulations in Tables 6 and 7.



Table 5. Stratum Sizes N' for 1961 Salmon-Steelhead Fishing Population of Anglers Pr.rchasing License and Punch Card Simultaneously

Type of
Angler

oscc
Code Jan" Feb. Mar. APr. M.y

Pruchase Month

June JuIy Aug. Sept. Oct. Nov. Dec. Totals

Resident Comb.

Resident

Juvenile

Non-Resident

Five-Day Vac.

Pioneer Camb.

Pioneer

Veteran Comb.

Veteran

Old Age Comb.

Old Age

Daily

Totals

t4203 2470

14592 3350

t436 357

189 76

58 t9

4f,82 588

s74 tzz

1959 344

208 60

988 t74

372 87

459 229

39920 7876

1000 1681 1223

3008 4570 3876

325 478 426

20L 244 334

t7t 274 670

t2

LT

4

5

4

7

13 L2

20 L4

87

643 79

1733 759

t34 52

295 86

598 505

60

Lt4

10

TL

10

01

628t L7t3

9704 3200

292 30279

377 54731

34 5668

6 1963

64 2663

22 5882

t 9t9

2 24f5

o 380

o 1247

1 s80

1015 3,1806

1814 141603

01

o4

05

06

07

LZ

t3

35

36

38

39

M

?o77

61 60

724

106

25

t63

86

59

29

38

47

28t

1 0805

3872

LL740

L294

7-5'7

62

t43

67

79

42

35

4A

664

18300

t73s

4270

371

160

L28

35

I

22

15

5

t4

595

7358

4

296

37

9

89

t

L

0

0

0

0

668

1105

1896 7823 t3182

6644 15123 t9754

Ao



Table 6. Stratum Sample Sizes nOij for Suweyed Subpopulation of Anglers Not Reiurning Punch Cards

' oscc
T-ype of Angler Code Jan. Feb. Mar. Apr. M.y

Pr:rchase Month

Iun. Jul. Aug. Sept. Oct. Nov. Dec. Totals

Resident Comb. 01

Resident 04

Juvenile 05

Non-ResiCent 06

Five-Dav Vae. 07

Pio.neer Comb. 12

Pioneer 1 3

Veteran Comb. 35

Vetz'tan 36

Old Age Comb. 38

OlC Age 39

Daily

Totals

LtzL 249

1065 323

115 44

26 11

295

543

89

9

7

I

5

2

3

7

s33

932

t27

t4

9

7

9

2

7

4

t78

397

,18

L2

3

0

8

0

4

1

94

255

27

t4

11

4

2

L

0

0

1

45

143

3t2

42

9

3

1

2

3

L

0

1

109

626

26

115

10

2

16

0

1

0

L

0

0

85

256

2

19

3

0

L

0

0

0

0

1

0

z3

49

tzo tLt

273 209

o 2872

L 4445

0 564

o Lt4

0 13

9. 72e

1 900s

10 7

5 10

27 11

143

t2 10

164

24tO 662 t644 651

2e7 gg-

739 544

s\J



T able 7. Stratum Sample Sizes n. .. for Surve1,Efl Subpopulation of Anglers Retr:rning Punctr Cards

osc,c
Typ,e of A'igler Code Jan. Feb. Mar. APr. M"y

Pruchase Month

June Jul. At g. Sept. Oct. Nov. Dec. Totals

Resident Ccmb. 01

Resident 04

Juvenile 05

N:n-Resldent 06

Five-Da;; Vac. OT

Pioneer Ccmb. tz

Pi:near 1 3

Vetels! Ccmb. 35

Vtr'r:l:tn 36

OIi Agc C-rmb. 38

Oid Age 39

Dai11,

TotaLs

791

6s0

9

64

61

31

t6

16

2'2

i_

t706

t47

168

L2

4

2L

9

l2

4

3

:

387

177

233

26

2

15

6

9

2

8

L2

:

490

260

4

11

10

9

5

5

6

724

78

136

LZ

3

5

0

4

I

0

5

i_

244

4t

83

L2

7

3

0

1

0

0

0

1

11

159

47

85

t4

4

2

2

3

1

t

0

2

23

t84

33

85

10

2

7

2

1

I

1

0

0

65

207

10

34

4

3

1

0

1

0

0

0

o

16

69

0

10

3

0

1

0

0

0

0

0

0

6

20

0

0

1

o

0

0

0

0

0

0

0

1

1 606

1925

t79

43

18

t20

92

6'7

3t

36

51

15937_

135 2 4327

A
co
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Frorn consideration of Tables 6 and7, it i-s obwious that the sarn-

ple size would be zero in rnany of the 804 substrata which would result

frorn construction of a substraturn per fishing rnonth k within each of

144 sftata. Consequently, to prowide adequate sarnple sizes for sub-

strata, construction of strata was lirnited in nurnber to sornewhat few-

er tlnan L44. For cornputation of rnany of the estirnates presented in

this chapter, only two classifications by type of angler were establish-

ed, one classification for Daily and Five-D.y Vacation anglers (OSGC

codes 46 and 07) and another for anglers of the rernaining ten types.

Prelirninary corrrputations indicated that, for estirnat:;.ng annual catch

rates, stratification by purchase rnonth was about as effective as strat-

ification by type of angler, and the cornbination of strata over angler

types rrrore easily solved the problern of srnall substrata sarnple sizes.

Ang1er types 07 and 45 were chosen for one classification because the

sarnpling rate for these anglers within a given purchase rnonth was

necessarily different frorn the sarnpLing rate for the rernaining ten an-

gler types. The estirnated annual catch rates for the 07 and 45 angtr.ers

were also considerably different frorn the catch rates of the other

types, providing another reason for rnaintaining a separate straturn

for these types. The strata f,or the o'Lher ten types could be cornbined

within each purchase rnonth because their: effective sarnplJ.ng rates

were neartry equal. Second, bec:a.use of the srnall sarnple sizes achiev-

ed in the strata forrned by purchase rnonths October, Novernber, and
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Decernber, these strata were cornbined to forrn one purchase rnonth.

Consequently, all catch rate estirnates presented in this chapter other

than estirnates by type of angler were cornputed using the forrnulas of

Chapter 4 and data frorn ZO strata forrned by ten purchase rnonths

(January, February,..., October through Decernber) and two type of

angler classifications (types 07 an.d 46, all other types). For esti-

rnates by type of angler, strata were forrned by ten purchase rnonth

classifcations and one type of angler classification. Further, each

variance estirnate given in this chapter was corrrputed using ten sub-

sarnples according to equation (4. 36). Sorne catch rate estirnates do

not have accorrpanying variance estirnates because of srnall sarnple

size s.

TabIes 6 and 7 indicate that there are no usable questionnaire

catch reports frorn anglers of types 07 or 46 f.or the first five rnonths

of 1961. The 24 reports which were received for this period were in-

validated by clerical errors. However, to each of these fishing

rnonths an 18 percent response rate was assigned together with a

catch rate equal to the estirnated catch rate for aII other angler types.

Such a procedure did not significantly effect the deterrnination of over-

all catch rates since the straturn sizes for the 07 and 46 type anglers

were relatively srnall during the first five rnonths of 1961.

Tables 6 and 7 are surnrnarized in Table 8 wherein punch card

response rates are given by purchase rnonth for six classifications of



5t

Table 8. Sample Sizes 1r, *d "Oii and Prmch Card Response Raies p of Surveyed Aoglers

Type of Angler
(OSC,C code)
05 06

Purchase

Month L2-39 07 t, M Totals

January "1
,ro

p%

February n1

"o
p%

Mar&

April

Mty

June

August

Seltember n1

oo
p%

October - n,
December nO

p%

79L 650
ttzL 1066

4L.4 37.9

t47 168

249 323
37.t 34.2

L77 233
295 543
37.5 30.O

o t706
o 2470

18.O* 4t.L

0 387

o 662
18. Ok 36.9

o 490
o 969

18. Ok 33.6

4
11s

28.6

t2
4
2t.4

26

89
22.6

34
L27

2L.L

L2
I
20.0

T2

27

30.8

10
3L

24.4

5

28

L5.2

8

L3

9

26

25.7

4
TL

26.7

2

9

18.2

4
L4
22.2

3

t2
20.o

7
L4
33. 3

4
9

30.8

2

10

t6.7

5

4L.7

5

2

zLO

82
7t.9

56
35

61. 5

52
33

6L.2

l4
42

25

380

932
29

78

L78
30.5

n1

no
p%

n1

nO

p%

n1

"o
p%

"1
"o
p%

"1
no
p%

t
to
p%

Iuly

260
s33

32.8

4L

94
30.4

47
L43

24.7

33

t20
2L.6

22

LIL
16. 5

10
28

26.3

t36
397

25.5

83

255

24.6

85

3L2
2L.4

85

273

23.7

6l
209
22.6

44

135

24.6 38.1 60.

MO
380
54.8 18. Ot

150
160
8.4 18. Of

2L4
856
zo.o 20.o

9?5
8 ttz

52.9 t8.2

572
3 302

62.s 19.3

L4T
9 L80

10 18. 6

125
3 L25

33.3 16.7

724
L644

30.6

244

651

27.3

159

454
25.9

t84
626
22.7

207

739

21.9

135

544
t9.9

9L

306

22.9

Total number returned 1606 r92S 179 397 177 4327

Total number not returned 2872 4445 564 Lt4 235 775 9OO5

Totals 4478

*Assigned 
response rate

6370 743 157 t3332
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Table 9. Estimated Stratum Sizes for Surveyed Subp,paiations

Purchase

Month

Type of Angler
(OSGC ccde)

05 06 L2-39 07G6

Number
Eligib1e

Totals tc Fisrho401

fanuary R 5875.8
NR 8327.2

February R 916.9
NR 1553.1

March R 1153.9
NR 1923.1

April R 1269.0
NR 2603.0

May R 528.6
NA. t206.4

Jrrne R 303.7
NR 696.3

JulV R 415.8
NR 1265.2

August R 263.8
NR 959.2

September R 106.4
NR 536.6

October - R 98.7
Dcember NR 276.3

5527.3 4LO.3

9064.7 LO2s.7

tt46.z 76.s
2203.8 280.5

1849.6 L63.7
43tO.4 560.3

3400.3 273.3
8339.7 tO20.7

1090.0 74.2
3180. O 296.8

738.7 100.0
2269.3 2?5.O

978.4 119.5
3s91.6 3s8.5

920.3 103.9
2955.7 322.L

392. O 20.3
t34L.O LL3.7

3s2. O M.9
1080.0 76.t

6460.4 93.1
?s22.6 423.9

846..2 44.6
s28.8 203.4

264.3 55.1
167.7 250.9

275.t L30.7
185.9 595.3

47.9 130.1
51.1 592.9

8.6 4L3.4
34.4 1653.6

28.L L477.6
24.9 6619.4

26.9 2666.7
16.1 1118s.3

2.O t276.2
18. O 5602.8

LL.3 675.7
22.7 3378.3

L8,4L6 t8,416
2Lr5O4 2lr5O4

3rO51 21r373
4r8?S 25,906

3,506 24,834
71299 33rW2

5r 355 30,134
12,945 45,696

1, 903 31, 906

5,455 50r 556

11631 33r&7
5r013 54r976

31 095 36,089
tz,o28 65,35O

4rO37 381649
t5,717 74,48

Lr9L9 37r 9OO

71785 7LrO8

L 1245
4,874

48.6
L40.4

20.3
s5.7

19.3
86.V

s7.t
199.9

32.O
128.0

67.O
r34.O

75.t
168.9

55.7
278.3

t22.9
172.1

60.6
40.4

Tota^l R lor933 161394
NR 19.346 38,337

30,279 54,73L

1 389

4279
5668

ss8
1405

1 963

71921 61963 44rL58

3.512 30.s06 97.445
rtr493 371469 t4lr6o3

% Response

overa.ll 36.1075
% Non-Response
overall 63.8925

29.9538 24.5060

70.0452 75.494J)

28.4?59 68.9202 18.5834 31.1851

7L.574L 3t.0793 8L.4t66 68.8149

R - Estimated number returning prmch ca:ds
NR - Estimated number not returning prruch cards



angler typcs. Frorn the proportions P.,-U

strata sizes IrI.. qiven in Table 5 for therJ-
tirnated strata sizes p..N. . and q. .N. .-U U .U 

U

ed for the twc surveyed subpopulations.
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and q. . in Table 8 and the-U

surveyed population, the es-

given in Table 9 were cornput-

Estirnates of Catch Rates

Estirnates of annual catch rates, deterrnined using equations

(4.9) and (4. l0), and associated variances by species of fish for the

two surveyec subpopulations are given in the following table. The

catch rate ratios F" (a1so given in following tables) will be referred

to subsequenrly in connection with revised estirnating procedures.

Table 10. Estimated 1961 Annual Catch Rates

Salmon

Anglers not
returning
punch cards

Anglers
returning R

punch cards

Steelhe ad

Anglers not Anglers

returning returning
prmch cards punch cards

Catch Rate

Variance

t. L25L

. oo223

t.78tt .63t7 .7225

.01510 .00367 .00166

.9340 .7735

.oltzt .02055

For both species of fish, the differences in the catch rates of anglers

returning and anglers not returning punch cards are highly significant

(Pr< 01). Thus, in the surveyed population it appears that the first

assurnption regarding equality of catch rates for anglers returningand
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anglers not returning punch cards was not generally applicable for

either species of fish during 1961.

To further illustrate catch rate differences, estirnates by type

of angler deterrnined using equations (4. L4l and (4. l5) are given in

Table 11. Considering first the salrnon catch rates, the catch rates of

anglers returning punch cards is significantly di-fferent at the one per-

cent level frorn the catch rate of anglers not returning punch cards

for all classifications of anglers in the table except Juvenile (05) an-

glers. For steelhead, the only non-significant difference occurred

for resident (01) anglers, the other five differences being highly sig-

nificant (Pr< . 0l).

In Table I2 estirnates are given of annual catch frorn the ocean,

frorn the Colurnbia River, and frorn all other Oregon rivers cornbined

per angler in the respective surveyed subpopulations. The estirnates

were cornputed according to the forrnulas of equations(4. 16) and (4. 171.

OnIy the catch rates for steelhead taken in the ocean are not signifi-

cantly different for the two surveyed subpopulations at the one percent

1evel. The catch rate differences for saknon taken frorn the ocean and

salrnon and steelhead taken frorn the Colurnbia River are all significant

at the one percent level. Thus, assurnption Z does not appear to be

warranted generally.

Table 13 further illustrates catch rate differences by river for

two classifications.of anglers. The cornputations were perforrned



Table II. Estirnated l96I Annual Catch Rates by Type of Angler

Salrnon Steelhead

Type of Anglers not Anglers Anglers not Anglers
Angler returning returning R returning returning R

j punch cards punch cards punch cards punch cards

01

Catch Rate 1.5671 2.31a6 .6759 l. 0403 I. 0359 l. OO4Z
Valiance , 00830 . 01082 ,00620 . 00210 . 00114 .03523

04
Catch Rate 1.1163 r.a941 .5a92 .6703 ,9490 .7063
Variance . 00651 . 00441 . oo797 . 00966 . OOO55 .02466

05
Catch Rate ,97a4 1.0156 ,9633 .7812 .0985 7.9338
Variance .00544 ,02136 .02217 ,16920 . 03315 .31258

06 & 12- 39
Catch Rate 1,6045 1. ll8? 1.4342 2.2609 .5?Zl 3.9517
Variance .0?973 .|O2OZ . O6ZZA . 09237 .01985 .273LO

o7&46
Catch Rate .6159 .A471 .7210 .L?9O .3096 .5?81
Variance .00403 .01868 .03384 .00013 ,00165 .08049

AU except 0? & 46
Catch Rate 1.3560 ] 9524 ,6945 .9096 I.0485 .8675
Variance . 00384 .02052 . 0035? ,00324 . 01565 .02465



Tab1e 12. l96l Annual Catch Rate Estirnates for Several Oregon Rivers

River

Saknon

Anglers not Anglers
returning returning R
punch cards punch cards

Steelhead

Anglers not Anglers
returning returning
punch cards punch cards

R

Ocean
Catch Rate .7254
Variance .00208

Colurnbia
Catch Rate .0933
Variance ,00237

AII other
Rivers Cornbined

Catch Rate . 3053

1.0537 . 6885 .0r80 .0158
. 00098 . 00203 .003927 . 00431

.2036 .4584 .0647 . L5Z0

. 00020 . 0085r . 00682 . 00017

.5237 .6849 .6397 .766r

L. I37Z
. I71 33

. 4256
, ZOZ95

. 8350

Table 13. 1961 Annual Catch Rate Estirnates by Type of Angler for the Ocean and the Colurnbia River

Type of River ialrnon Catch Rate Steelhead Catch Rate
Angler r

j Anglers not Anglers Anglers not Anglers
returning returning R returning returning R
punch cards punch cards punch cards punch cards

07 & 46 Ocean .5012 .7100
.0443

.0591 .4497
Colurnbia ,0142 . 0307 t. zg3z

. 0045 z.2750AIl others Ocean . 8L49 L. 0796

.7059

.3208

.7549

.5657

. 031I

. 0397

. OIOI

. 0589 .4345 u,
o.

Colurnbia . IZ77 . ZZ57 .1585
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according to equations (4"20!' and (4.21), and no atternpt was rnade to

obtain variance estirnates by subsarnpling because of lirnited sarnple

sizes.

In Table I4, ratios of catch rates are given without variance esti-

rnates for I3 rnajor salrnon and steelhead rivers. These ratios, like

those in Tables LZ ar:d L3, are ratios of annual catches per angler in

the respective surveyed subpopulations and will be used subsequently

in connection with rewised estirnating procedures.

Table 14. Ratios of Estirnated Annual Catch Rates for Various Oregon
River s

OSGC
code

River
r Salrnon Steelhead

R

0l
10
1l
13
35
37
38
43
49
51

6Z
67
68

Alsea
Colurnbia
Coos
Deschutes
Nehalern
Nestucca
Pacific Ocean
Rogue River
Siletz
Siuslaw
Urnpqua
Willarnette
'Wilson

r.4068
.4584
.2153
. t59z
.4815
. 6544
. 6884

4.9949
. LLOz
.7 426

z. z84r
I.3i80
.5501

l. I808
.4256

5.4783
4. 37 4L
1. l8g0
.6963

t. L37Z
3. 0963
.2983
.4930
.7404

5. 7 649
.7680

Regarding the third assurnption that the catch rate of anglers re-

turning punch cards is the sarne as the catch rate of anglers not return-

ing punch cards for each rnonth of the year, Tables I5 and I6 contain,

respectively, estirnates of rnonthly catch rates in terrns of the total



Table 15. Estirnated Catch During Month Indicated Per Angler in the Respective Subpopulations

Saknon

Anglers not
returning
punch cards

Catch Rate

Anglers
returning
pun.ch cards

Steelhead Catch Rate

Fishing
Month

k
RR

Anglers not
returning
punch cards

Angler s

returning
punch cards

January
February
March
ApriL
May
June
July
August
Septernber
October
Novernber
Decernber

.0037

.002I
, OZ5Z
.06i4
.0587
.0390
. zz03
.4245
.1655
.0673
.0398
. OL52

.0086

. 0000

.0152

.2090

.0733

.0643

.2576

.5100

. Z77Z

.1I9s

.1009

.0386

.4278

1.6596
. 3ZZ5
.8014
.5070
.8556
. 6959
.5969
.5620
. 3944
.3944

. r139

. 0591

. o94Z

. 0154

.0092

.0062

. 0388

.0572

.0591

.048I

.0550

.1309

. r858

.0391

.0459

.0209

.0050

.0r62

.0486

.0589

.0550

.0437

. lz87

.2785

.6130
r.4606
2.0504
.7353

1.85I7
.3816
.7981
.97r6

r. o744
r.1014
.4270
.4702

(n
@



Table 16. Estirnated Catch During Month Indicated Per Angler E1igible to Fish that Month

Salrnon

Anglers not
returning
punch cards

Catch Rate

Anglers
r etu rning
punch cards

Steelhead Catch Rate

Fishing
Month

k
RR

Anglers not
returning
punch cards

AngIer s

returning
punch cards

Janua ry
February
March
April
May
June
July
August
Septernber
October
Novernber
Decernber

01 55
001 5

071 3
1406
IlIZ
058 1

3257
55Zg
zz54
0926
0547
0z0g

. OZZZ

.0000

. OZ8Z

.3146

. I033

.0862

. 3r7g

.7001

. 3263

. L4L3

. l19o

.0455

. 6995

2.5265
.4468

L. 077 3
.7904

r.0246
.7898
. 6909
.6555
.4599
.4598

.4870

. ZO4L

.2695

.0324

.0144

.0r09

.058I

.0753

.08I4

.0668

.0764

.1821

. 4593

. o8z5

. ogg4

.0302

.0068

.0210

.0577

.0655

. 0628

.049s

. 1460

. 3159

r.0605
z. 47 37

3.0149
l. 07 ?4
2.6178
.5207

1.0069
1.1506
L. Zg7 6
1.3501
.5232
.5766

ul\o
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nurnber of anglers in the surveyed subpopulations (equation 14. Z7l arrd

(4.?,81) and in terrns of the nurnber of anglers in the surveyed subpop-

ulations eligible to fish each rnonth (equations $.ZZl and (4. Z3ll.

Variances were not obtained for the estirnates in these tables,

and no significance tests were rnade. Tables 15 and I5 do suggestthat

the general tendency, illustrated in previous tables, for the catch rate

of anglers returning punch cards to be greater than the catch rate of

anglers not returning punch cards does not hold for every fishingrnonth.

The following Tables 17 and 18 provide rnonthly catch rate esti-

rnates in finer detail by two classifications of anglers, the 07 ar:d 46

types and all other types. Of course, the tables are identical frorn

January through May. Recall that there were no usable questionnaire

returns for the 07 and 46 type anglers for January through May and

that catch rates for these anglers were assigned each rnonth equal to

the estirnated catch rate for all other types. The catch rates for June

through Decernber in Table 17 were calculated according to equations

(4. ZZI and (4. 23) using only questionnaires returned by 07 and 46 type

anglers. The catch rates in Table I8 were calculated according to

(4.221 and (4. 23) using the questionnaires for all other angler types.

Cornparing catch rates in Tables l7 and l8 for June through

Decernber, it appears that the saknon and steelhead catch rates for

07 and 46 type of anglers are greater than the catch rates for all

other angler types particularly for anlgers returning punch cards.



Table 17. For Daily and Five-Day
Angler Eligible to Fish

Vacation Anglers, Estirnated Catch During Month Indicated Per
That Month

Salrnon

Anglers not
returning
punch cards

Catch Rate

Anglers
returning
punch cards

Steelhead Catch Rate

Fishing
Month

k
RR

Anglers not
returning
punch cards

Anglers
returning
punch cards

January
February
March
April
May
June
July
August
Septernber
October
Novernber
Decernber

0I 55
001 5
07 L3
t406
ILLZ
5536
7 4ll
8079
351 I
4257
0870

OZZZ
0000
0z8z
3146
1033
357 L

0000
319+
3902
294L
0000
0000

.6995 .4870
. z04r

2.5265 . 2695
.4468 .0324

1.0773 .0177
1.5500 .0536
.7411 . 0714
.6123 . 085r
.9253 . |TZZ

''_::' 
u 

:]8il

.4593

.0825

. 0894

. o30z

.0068

.0000

.1200

. zo83

. z9z7

.4706

.0000

1.0605
z. 47 3r
3. Or4g
1.0724
2.6178

.5952

.4132

.5884

_::o'

o



Table 18. For A11 Anglers Cornbined Except Daily and
During Month Indicated Per Ang1er Eligible

Five-Day Vacation Anglers, Estirnated Catch
to Fish That Month

Salrnon

AngJ.ers not
r eturning
punch eards

Catch Rate

Angle r s
returni,ng
punch cards

Steelhead Catch Rate

Fishing
Month

k
RR

Anglers not
r eturning
punch cards

Anglers
r eturning
punch cards

January
February
March
April
May
June
July
August
Septernber
October
Novernber
Decernber

.0155

.0015

.0713

. r406

. ILIZ

.0536

.2803

. 5091

. zt4L

.0763

.0531

. ozzo

. OZZZ

. 0000

. OZBZ

.3146

. r033

.0826

.2645

. 6517

.3239

.1384

. lzt3

.0464

. 6995

2.5265
.4468

l. 077 3
.6490

r. 0598
.6611
.6611
.5513
.4382
.4734

.4870

. ZO4T

.2695

.0324

. 0t77
" 0097
. 0565
.0735
.0739
. 05LZ
.0609
.I9IO

.4593

.0825

. 0894

.0302

.0068

.0213

.0503

.0543

.0543

.0414

.1488

. 3027

1. 0605
2.4731
3.0149
r.0724
2.6178
.4539
.9376

r. 3509
r.3606
L. Z34g
.4095
. 6311

o.
N
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This result is not at all unexpected since many anglers not of type 07

or 46 eligible to fish in a given rnonth rnay not fish at all during tb,at

rnonth,whereas, an angler of type 07 or 46 gerr.etally purchases a li-

cense in a given rnonth for the purPose of fishing during that rnonth.

For studying assurnptions 4 and 5 that anglers accurately report

their total catch, Table l9 shows reported and estirnated catch rates

derived frorn returned punch cards and survey questionnaires respec-

tively for anglers returning punch cards. The catch rates frorn punch

cards were deterrnined frorn the Garne Cornrnission tally of punch

card returns by dividing total reported catch by the nurnber of anglers

returning punch cards (See Table A-l in Appendix A), andthe catch

rates frorn questionnaires were cornputed according to equation (4. 7).

For both species of fish the catch rates are significantly different at

the one percent Ievel.

Table I9. Estirnated and Reported 196I Annual Catch Rates per
Angler Returning a Punch Card

Saknon Steelhead

Questionnaire Catch Rate
Variance

Punch Card Catch Rate

1.781r
.01510

t. roz5

.9340

.01I21

.4099

It can be argued that the differences between catch rates in Table

1t rnight well be expected in that the punch card derived catch

rates apply to all anglers returning punch cards, whereas, the
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questionnaire derived catch rates apply only to the surveyed subpopu-

Iation. However, this argurnent can apparently be set aside after corn-

paring the entries in the last row of Table l9 with the corresponding

entries in the last row of Table 20. The last row of Table 20 contains

estirnates of catch rates for the surveyed subpopulation calculated

frorn punch card data as weighted surns of catch rates by type of angler,

The catch rates by type of angler were cornputed according to equation

(4. 31). Although no variance estirnates were rnade, the .ft in the.L

last row of Table Z0 are very nearly equal to the corresponding punch

card catch rates in Table 19, so that it appears that a significant dif-

ference exists between catch rates derived frorn questionnaires and

catch rates derived frorn punch cards for the surveyed subpopulation

of anglers returning punch cards.

Table 20. Annual Catch.Rates by Type of Angler Estirnated frorn
Punch Card and frorn Questionnaire Data

Angler Type
(OSGC Code)

Saknon

Frorn
q uestionnaire

Steelhead

Frorn Frorn
questionnaire punch

cards

Frorn
punch
cards

A

B

07&45

all other s
cornbined

.8471

r. 9524

.9945

t. 0197

.3097

1.0485

t 653

4469

C weighted
rnean of
AandB

t. 781 I I. 01 57 9340 40zz
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It would probably be an easy task to collect rrany suggested rea-

sons for the difference between .Yt and .1 illustrated in Table 19,II

but three possible reasons seern salient. First, it rnight be suggested

that anglers are not reporting by punch card their entire catch, and

that for the one rnonthrs catch reported by questionnaire, the surveyed

anglers did indicate true catch. Second, whereas many surveyed an-

glers probably referred to their punch cards while cornpleting ques-

tionnaires, those not referring quite possibly cornpleted questionnaires

not in agreerrrent with punch card, the tendency being to overreport

with respect to the report given by punch card. Third, it rnight be sug-

gested that the difference is due to the effects of the survey nonre-

sponse as would seern to be indicated frorn the trend in the table below.

That is, the catch rate of survey nonrespondents rnay be srnall enough

to elirninate the difference between .it and. .?

Table 21. tpg! dmrrat Catch Rates as Estimated by Type of Questionnaire Returned

Steelhead Catch Rate

Anglers not Anglers

R returning returning R

punch cards punch cards
Type of
Questiounaire

Salmon Catch Rate

Angbrs not Anglers

returning returning
punch cards punch cards

Initial

First Reminder

Second Reminder

1. 9415

1.1959

L.307L

2.23s8

1. 6988

1.0776

t.oM3

.9349

.0968

.8638

.6740

3.7456

.8683 .9021

.7039 .6301

t-2t29 .3626
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For the third reason to account fully for the d.ifference between pc
"r

arrd c], it would be necessary for the survey nonrespondents (approxi-
I

rnately I 6 percent of the total sarnple) to have achieved an average

catch rate less than zero. So, although the first and third reasons

rnay contribute sornewhat to the difference between .ft and .| , it

is the opinion of the author that the second reason accounts for rnost

of this difference. The influence of the data in Table l9 on the deter-

rnination of revised estirnating procedures will be apparent in the fol-

lowing section.

Estirnates of Total Catch

In Appendix A, Tables I-A through &A contain catch surnrnaries

prepared by the Oregon State Garne Cornrnission frorn punch cards re-

turned by 28.181 percent of the 196I Oregon salrnon-steelhead fishing

population. TabIes 1-A andGA contain estirnates of total catch as well

as surnrrraries of reported catch. These estirnates were obtained by

sirnple expansions. That is, reported catch was divided by . Z8I8t,

the return rate for punch cards in 196I. In the light of the results

presented in the prewious section, it appears that the estirnates in

these tables are sornewhat biased, the catch rate for anglers returning

punch cards being not equal, generally, to the catch rate for angle rs

not returning punch cards. It is the purpose of this section to propose
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an alternate estirnating scherne which can be used in the future to pro-

vide estirnates less biased than those in the tables rnentioned above.

In the following, the inferences of the last section are considered to

apply to the entire salrnon-steelhead fishing population.

In cornparing various rnethods for estirnating total catch (annual-

Iy, rnonthly, by river, etc. ) in future years, the following rnajor

points were considered.

(1) In I961, the catch rates (annually, rnonthly, etc. ) of anglers

returning punch cards were not generally the sarne as the

catch rates of anglers not returning punch cards.

(21 The annual catch rate for anglers returning punch cards as

deterrnined for I96I frorn punch cards returned to the

Garne Cornrnission was significantly different frorn the

annual catch rate for anglers returning punch cards as

cornputed for I96I frorn survey questionnaires.

Of course, the first point has been illustrated in the preceding section

and is the basis for atternpting to irnprove on estirnates presently rnade

by sirnple expansion. In consideration of the second point, the forrnu-

las for future estirnates of total catch presented in this section ernploy

ratios such as .3 Z .i of catch rates for anglers returning and an-

glers not returning punch cards. It was suggested in the last section

that rnost of the observed difference between .Pt ' o

, and cf arose be-

cause surveyed anglers returning punch cards tended to overreport
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when cornpleting a survey questionnaire frorn rrlerrrory. It seerns logi-

caI that anglers not returning punch cards would have been subject to

the sarne tendency to overreport. Further, by assurning that the per-

cent difference between CO and "3 is the sarrle as the percent dif -

ference between Ct and "|, then C,/CL will be equal to "3/"1.
It is felt that such an assurnption, although not supportable by any of

the survey results previousJ.y presented, is quite reasonable and it is

proposed that formulas of the forrn given in (5. l)be ernployed for

future estirnates of total catch.

t ='.o"[[,-. f+lJ]

= ,o"[

(5.r)

=,,n"[ -(""il(+ )(il")

-(",
t+t (

No
.)

where

"oJ 
=

k

N{=

- total catch estirnate for year X r

catch reported by punch card for year X ,

nurnber of anglers
cards for year x,

not returning punch
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Nrl = nurnber of anglers returning punch cards
1. for year X ,

Var (R) (5. zl

and where the variance of d is estirnated according to 15. Zl
k

,,.11,=(+l _)
The catch rate ratios R of Table l0 rnay be used according to

equation (5. l) to estirnate directly l96f total salrnon and steelhead

catches. Differences which rnight occur between the value tlrr'

frorn equation (5. l) and true total catch for 1961 will be due to inac-

curacies in ,o1rrU, and./or R since *4,ra, and *rlrrr, "".
known. It has already been stated that this survey cannot conclusively

establish the accuracv of HPtl, Il96t , 
and, with respect to that corn-

ponent of estirnated total catch attributable to anglers returning punch

cards, an estirnate frorn eguation (5. l)wiI1 be as biased by any inac-

curacy in ,P1 -as an estirnate obtained by sirnple expansion. How-'l:<
ever, the bias in a total catch estirnate which rnay arise frorn inac-

curacies in Hpq is expected to be rnuch srnaller in 196L and in future
F.

years than the bias which can result by generally assurning identical

catch rates for anglers returning and anglers not returning punch

cards. The second terrn in brackets in equation (5.1) is intended to

account for the difference in catch rates to reduce this potentially

large bias.
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Using the appropriate catch surnrrary data with the catch rate

ratios R given in the tables of the prewious section, estirnates of total

annual catch by type of angler, total catch by rnonth, and total catch by

river can be rnade for 196I and for future years using tJre following

equations sirnilar in forrn to equation (5. 1). For total annual catch by

type of angler (j),

(5.3)

var (R.) (5. 4)

where are, for the respective subpopulations durrng

year of angler of type

tch estirnates by (r ),

",L. =

r

"f'l_ [ * 
",

itft-)

(.r t")]
Z

var(H.l )

l*

*oj[. and *rjL.

the total nurnber

or total annual ca

x,

F

/"1" *o
=l-
\*' J

j.

riv'e r

(k),

(q.n

(5.5t

(5.6)

t-Ir
I

L

= ,l.l
!x

onth

+

"l* 
='l"l*[' -*.(,-Tl- )l '

r", ,r{*,

For total catch estirnates by

'ol*

'iar (R )r

Rt (5.7)



"o l*=
*Ru

7T

(5.8)

where N^. and N,,_ ?re , for the respective subpopulations, the nurn-
-0k -I k

ber of anglers eligible to fish during rnonth k.

To illustrate the use of equations (5. I) through (5.8), the indi-

cated operations have been carried out in Appendix B using the Oregon

State Garne Cornrnission I961 catch sum.rrrary data of Appendix A and

the catch rate ratios in the preceding tables of this chapter. The

results are surnrnarized in Table ZZ.

Not all of the estirnates in Tab1e ZZ are based on actual reported

catch. The repor.ted catch figures required for estirnating total catch

according to equation (5. t), total catch by river according to equation

(5.5), and total catch by rnonth according to equation (5.7), were

readily available in the 196I catch surnrnary, but reported catch by
Nr

type of angler (required for equation (5. 3) ) and the ratios #lLrrv r@Lrve 

^roltru,
of nurnbers of anglers in each subpopulation eligible to fish each

rnonth of l96I (required for equation (5.8) ) were not available. Con-

sequently, the results frorn equations (5. 3) and (5.8) have been based

on estirnates of reported catch by type of angler and estirnates of nurn-

bers of anglers eligible to fish. Using the .i; frorn Table 20, esti-

rnates of reported catch by type of angler were rnade in Appendix B

for the surveyed subpopulation and subsequently for the entire subpop-

ulation of anglers returning punch cards. The reported catch

4'LI (tl")l
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Table ZZ. Total Catch Estirnates frorn Equation (5. 1) through (5.8)

Equation Itern Salrnon Catch Steelhead Catch

5-I
5.2 " rru,

s L/
L 62, gg7

9,637
68, ggl
g, 493

5.3
5.3
5.3
5.4

l-oi - +o
l-l otner s
Total

s

40,353
t IB, g0g

L59, t62
9,904

5,310
55,615 4
60,925
6,414

z/

T
5.5
5.5
5.5

H ocean
H Colurnbia
H all others
TotaI

65,743
zo,205
72,994

l5g, g4z

234
7, 26g

6L,537
@,039

5.7&5.8 H-k

Jan
Feb
Mar
APr
May
Jun
Jul
Aug
seP
Oct
Nov
Dec

5.7
5.8

5.7

527
425

3,949
9,389
6, zol
7, 46r

39,lg7
60,317
zz, gr0
10, 263
5' L93
2,446

L6g,268

5.8

458
310

3, Zg0
9,644
5,5L7
6,739

35,178
54,830
20,854
9,278
4,7 35
z,235

7, 647
7,7L2
g,7gg
2,029
I,2gl

367
3,987
5, ZZ5
7,171
6,031
4' 354

16,956
71,459

6, 679
6,528
7,074
I,854
1, 153

345
3,71O
4,834
6,583
5,496
4, 050

t5,662

63,968

5.7 5.8

I I

Total
Total L52, 06g

L/ Standard error of total catch estirnate

Z/ Based on estirnates
*ojl*' j

2/ Based on estirnates of nurnbers of anglers etigible to fish

of reported catch and estirnates of

each rnonth of 1961
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estirnates for the entire subpopulation were cornputed by allocating

to each classification of anglers a percentage of total reported catch

the sarne as the percentage observed in the estirnation of reported

catch by type of angler for the surveyed subpopulation. The results

frorn equation (5. 8) are based on estirnates of tl 
Nor'

re ratios 
o;. 

It was

assurned that the ratios of nurnbers of anglers in each subpopulation

eligible to fish each rnonth of I96l were the sarne for both the sur-

veyed population and the entire population, and these ratios were

estirnated as shown in Table 9.

Estirnates of total catch by rnonth, river, and type of angler are

of interest to the Oregon State Garne Cornrnission, but of prirne irnpor-

tance is an estirnate of total annual catch. Table ZZ contains for 1961

several estirnates of total annual catch. Total annual catch is esti-

rnated (I) directly for the entire state frorn equation (5. t), (Z) by surn-

rning separate total catch estirnates rnade by type of angler according

to equation (5.3), (3) bV surnrning separate total catch estirnates rnade

by river according to equation (5.5), and (4) and (5) by surnrning sepa-

rate total catch estirnates rnade by rnonths according to equations (5.7)

and (5. 8). The questions now arise as to which of the five procedures

just described yields the I'bestrr estirnate of l96I total annual catch,

and which of these five procedures will yield the "best, estirnate of

sorne future total annual catch. In answering these questions,.the rrbestrr

estirnate will be considered to be that estirnate with which is associated
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the least rnean square error.

Procedure I above yields cornbined ratio estirnates (I, p. 131)

of total salrnon and total steelhead catch. Procedure 2 yields total

catch estirnates cornputed as surns of separate straturn ratio estirnates

Procedures 3, 4, and 5 yield total catch estirnates as surns of corn-

bined ratio estirnates of total catch, each cornbined ratio estirnate

being applicable to a particular dornain of study of the entire salrnon-

steelhead fishing population. Cornparing procedures I and 2, it rnight

be expectedthatthe estirnates frorn procedure 2 would be rnore precise

than the estirnates frorn procedure 1, but they also.rnay have greater

bias. It has been shown (l p. I30) that the absolute value of the bias

in a separate straturn ratio estirnate of a total rnay be as large as the

standard error of that estirnate tirnes the coefficient of variation of the

denorninator of the straturn ratio. Frorn Table 11, the coefficients of

variation of the .1 are about I 6 percent for j equal to 07 and 46
U

and about eight percent for all other angler types cornbined. Thus any

resulting bias in the procedure 2 estirnates of total salrnon and steel-

head catches would be expected, on the basis of this consideration

alone, to be considerably less than the surn of the separate straturn

biases, about 0.2 standard errors for the total saknon catch estirnate

and about 0. I standard errors for the total steelhead catch estirnate.

The sarne type of bias can arise in procedures 3, 4 and 5.

There is another factor to be considered however, in cornparing
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the estirnates in TabLe ZZ. Recall that exact straturn sizes were not

known but were estirnated as ,rj*rj and qijNij. Because straturn

sizes were estirnated this way, the catch rate estirnates in Tables 10

through ZL are not unbiased. The total catch estirnates frorn proce-

dures I through 5 are all subject to bias frorn inexact straturn weight-

ing, and procedures 2 through 5 rnay produce further biasing through

surnrning separate ratio estirnates. It has been shown that for instance

by ernploying estirnates of straturn sizes gijNij, the average value of

the bias component of the error rnean square of an estirnate such as

"3 is roughly:

(bias)Z =
i (tor:- c0) vAR (errNrr)

(5.9)
(i ntj*ti)'

where

and

CO is

q
v'0iik-:,I- is the average annual catch rate for straturn
^o13r

the expected value of .3

the expected value of VOijforjt"

Yotj= ?

Estirnates of VAR (CrrNrr) are available frorn subsarnples and the YOt,

and CO are estirnated by the i6irarra .q. Substituting these estirnates

in equation (5. 9), it turns out that the estirnated average bias in 
"3

is about * . 003 for both salrnon and steelhead. Interestingly, it turns

out that the estirnated average bias in .i is also about +. 003 for both

salrnon and steelhead. The following table shows the change in the
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cornbined ratio estirnates of total salrnon and total steelhead catch

cornputed according to equation (5. l)when cfi and .i of Table I0 are

adjusted by the arnount . 003.

Table 23. Cornbined Ratio Estirnates of Total Catch According to
Equation (5. 1) with Adjusted Catch Rate Ratios

Saknon Steelhead

.fi+.oo:

.|-.oor

"3
.i

"[-.oo:

L63,426

L62, gg7

L62,552

69,363

68, ggl

68,653

"|+.oo:

The bias adjustrnents effect very little change in the cornbined ratio

estirnates of total catch. The adjusted estirnates fall within 0.5 stand-

ard errors of the unadjusted estirnate for both salrnon and steelhead.

Of course these adjustrnents are based on estirnates of the average

value of bias and not on the rnaxirnurn values of bias. That is, the

cornbined ratio estirnates of total salrnon and total steelhead catch rnay

contain biases, due to inexact weighting, larger than 0.5 standard

er ror s.

What is irnportant here is that the total catch estirnates frorn all
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5 procedures are subject to bias frorn inexact straturn weighting and

that procedures 2 through 5 rnay produce even further biasing.

It is beyond the scope cf this study to delve into the nature of the

interplay between inexact straturn weighting and surnrning separate

ratio estirnates. The study of such interplay is harnpered here be-

cause of the use of estirnated reported catch by type of angler with

procedure Z and because of the use of estirnated nurnbers of anglers

eligible to fish rnonth by rnonth with procedure 5. Further, such study

is cornplicated by a factor which, in fact, rnay account for rnost of the

difference between the procedure I estirnate of total catch and any of

the other 4 estirnates of total catch. This factor is the obvious one

that the catch rate ratios R in estirnating equations (5. l) through

(5.8) were not estirnated frorn a survey sarnple of the entire 1961

saknon-steelhead fishing population. T}rey were estirnated frorn sarn-

ple data collected only frorn anglers who purchased license and punch

card sirnultaneously. That is, if the catch surrrmary data required

for equations (5. 1) through (5.8) could be known for the surveyed poP-

ulation, the 5 estirnates of total catch frorn these equations rnight

exhibit considerably less spread than do those in Table ZZ.

The factors considered above concern the accuracy of the esti-

rnates in Table 22. Estirnates of precision are given in that table

only for the catch estirnates frorn procedures I and 2. But frorn five

subsarnples taken for each of the fishing rnonths January through June,
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rough estirnates of the precision of the catch rates .f,O ""a .ft ,rra

subseq,rsntly of the total catch estirnates frorn procedure 4 were rnade.

These rough estirnates indicated nc increase over the precision. re-

sulting frorn procedures I and Z"

Thus, the choice of the best of the 5 estirnates of 1961 total

catch in Table ?Z is a very hypothetical rnatter. The author i s in-

clined to suggest the choice of the procedure I estirnates of 1961 total

saknon and steelhead catches.

For estirnating total catch.in future years, it will again be de-

sirable to use the estirnating procedure which yields estirnates with

the least expected MSE. But to the cornplications just presented in

connection with choosing a'rbest" estirnate of I96I total catch the corn-

plication of a changing salrnon-steelhead fishing popufation frorn year

to year rnust be added. Consider sorne assurnptions which will be

rnade in ernploying each of the 5 procedures to estirnate total catch for

sorne future year x. For estirnating total catch by rnonth according

to equation (5.8), it will be necessary to..assurne that 3 = +, 9tt 
"9x=k

Having rnade this assurnption, the factor y wilt adjust for rnonthly
Ir r.

punch card res-ponse rates in year x different frorn those observed

in 1961, and an estirnate of total catch rnay be rnade by surnrning the

separate rnonthly total catch estirnates. Of course, if this procedure

is to be ernployed, it will be necessary to record date of punch card

purchase on each punch card so that the surnrnary data cornpiled at
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the end of the year can include the $n and Nf f.. For equation (5. 7),

:hat +l_=ff rhen, 
+l_

will adjust for annual punch card response rates in year x different

frorn those observed in 1951, and an estirnate of total catch rnay be

rnade by sumrning the separate rnonthly total catch estirnates. To

ernploy surnrnations of separate total catches cornputed according to

equation (5.5) and (5.3), it is necessary to assurne respectively that

3 =+ and pl =S , the p1{ o.",itting response
lr[ x lr rJlx IJ IJlx

rates by type of angler in year x different frorn the 1961 rates. lf

(5.3) is to be ernployed, angler type (j) will have to be recorded on

punch cards sold so that the annual surnrrrary data can be broken down

to yield *Oj 
"rU 

*rj. To rnake one overall estirnate according to (5. 1),

it wiII be necessary to assurne that 
+l - 

= + , the +l-
accounting for annual response rates in year x different frorn the

I 96I rates.

Essentially then, the question as to which of the five estirnating

procedures to use in rnaking future estirnates of total annual catch can

be resolved by ascertaining which of the assurnptions just stated will

be most consistently correct in the future. The author feels that the

assurnption that bl = +
"'i l* 'i:

is the rnost reasonable
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assurnption arrrong the five stated above, and recornrnends procedure 2

for future estirnates of total annual catch. But to firrnly establish a

preference for one of the five estirnating procedures, it wilI be neces-

sary to study thoroughly the sensitivity of estirnates frorn each of the

five procedures to changes in straturn sizes or rather punch card re-

turn rates and reported catch. Then with sorne indication of how re-

turn rates and reported catch do in fact change frorn year to year or

with sorne indication of how they rnay change in the future, a prefer-

ence can be established for one of the five estirnating procedures

given above or for sorrre other procedure.

The catch rate ratios estirnated in this study for I96I will prob-

ably be rnore sensitive to changes in population rnakeup or changes in

punch card response rates than to changes in,for instancq the reported

catch rate for anglers returning punch cards. Thug it would seern ad-

visable to begin including in the annual catch surnrrrary rrrore detailed

breakdowns of the salrnon-steelhead fishing population by type of an-

gler and possibly by purchase rnonth. Then, large changes in punch

card return rates or in population rnakeup should be regarded as har-

bingers of possible changes in the catch rate ratios given in the tables

of this chapter. In fact, it would seern advisable to periodically re-

evaluate these catch rate ratios to learn how they change with tirne.
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CHAPTER 6

SUMMARY

The problern of rnaking accurate annual estirnates of total sakn-

on and steelhead catches in Oregon frorn punch card catch- reports of

an average 30 percent of the annual salrnon-steelhead fishing popula-

tion has been exarnined in this study by investigating the following

five as surnptions :

(I) The average catch per angler not returning a punch card
is the sarne as the average catch per angler returning a
card.

(Zl For salrnon and steelhead rivers in Oregon, the average
catch on a given river per angler not returning a punch
card is the sarne as the average catch on that river per
angler returning a card.

(3) For each fishing rnonth during the year, the average catch
per angler not returning a punch card is the sarne as the
average catch per angler returning a card.

(41 Anglers accurately report on their punch cards the rnonth
and river of catch.

(5) Anglers report their total catch.

Punch cards are purchased by Oregon saknon-steelhead anglers

for reporting to the Oregon State Garne Cornrnission at the end of the

year,dates, rivers, and nurnbers of salrnon and steelhead caught dur-

ing the year. But on the average, only about 30 percent of the annual

salrnon-steelhead fishing population return punch cards to the Garne
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Cornrnission. Consequently, the five assurnptions above have been

rnade annually in estirnating total catch and total catch by rnonth, river

and type of angler through sirnple expansion of reported catches.

The approach to investigating these assurnptions was to derive

for the l96l salrnon-steelhead fishing population estirnates of catch

rates for anglers not returning punch cards to the Oregon State Garne

Cornrnission and to cornpare these rates with the catch rates for an-

glers who did return punch cards. The procedure is outlined below.

(l ) A sarnple survey of I3, 332 Oregon salrnon-steelhead anglers

purchasing fishing licenses and salrnon-steelhead punch cards at the

sarne tirne was taken during 196I. Saknon-steelhead anglers who pur-

chased punch cards at sorne tirne after the license purchase were not

sarnpled. The prirnary sarrpling unit was an angler-rnonth, and each

sarnpled angler was rnailed a post card questionnaire requesting one

rnonthrs fishing inforrnation as to nurnbers and dates of fishing trips

and nurnbers and species (salrnon or steelhead) of fish caught. Ques-

tionnaires concerning a particular rnonthrs fishing activity were rnailed

to sarnpled anglers soon after the close of that rnonth, and generally

anglers who cornpleted questionnaires frorn rrrerrlory were not required

to recall fishing activities frorn rnore than one or two rnonths in the

past. Each sarnpled angler supplied only one rnonthrs fishing inforrna-

tion.

(2\ Anglers not returning initial postcard questionnaires were



83

rnailed as rnany as two rerninder questionnaires at about l4 day inter-

vals. For the questionnaire rnonths of July through October I96I (big

harvest rnonths for saknon), atternpts were rnade to contact by tele-

phone those anglers who had not responded to either the initial or the

two rerninder questionnaires, and further atternpts were rnade to con-

tact personally those sarnpled anglers who could not be reached by

telephone. Over the entire year, approxirnately 47 percent of the

sarnpled anglers responded within about l4 days by returning the ini-

tial postcard questionnaire, and after two rerninder questionnaires,

an average response rate of 80 percent had been achieved. Telephone

and personal interviews resulted in frorn 90 to t4 percent total re-

sponse for the rnonths of JuIy through October, and for the entire year,

the overall response rate was 86 percent. That is, out of I5,875 ini-

tial questionnaires rnailed to sarnpled anglers, response was effected

frorn 1 3, 33 2 or 85 percent. One hundred forty-one thousand, six

hundred and three anglers purchased license and punch card at the

sarne tirne throughout 196I, and the 13, 332 resulted frorn an average

sarnpling rate each rnonth of about 1.3 percent of the saknon-steelhead

anglers eligible to fish during the rnonth.

(3) The I 4L,603 anglers who purchased license and punch card

at the sarne tirne throughout 1961 were terrned the surveyed population.

This surveyed population was considered to consist of two surveyed

subpopulations, anglers who returned punch cards and anglers who
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did not return punch cards at the end of the year. By collating sarn-

pled angters with 1951 punch cards returned to the Garne Cornrnission,

the I3,332 sarnple anglers were divided into two groups, each grouP

constituting a sarnple frorn the respective surveyed subpopulation. The

rnonthly catches of anglers in both surveyed subpopulations were strat-

ified according to type of fishing license (i) held by each angler and

rnonth of license and punch card purchase (i). Fishing rnonths (k;

k: i) forrned substrata within each straturn (ij). Estirnates of overall

annual catch rates were then cornputed by forrning weighted averages

of appropriate strata rnean annual catch rates, each straturn rnean an-

nual catch rate being cornputed by surnrning substrata average rnonthly

catches. Annua1 catch rates by type of angler (j) were estirnated by

weighting and surnrning only over ten . strata forrned by ten '.Pur-

chase rnonths (i) for a particular angler type. Fo r annual catch rate

estirnates by river, substrata averages were broken down and surnrned

by river, and for catch rate estirnates by fishing rnonth (k), each

straturn average annual catch rate was replaced by the substraturn

rrrean for the rnonth of interest. Exact straturn weights were not known

for the surveyed subpopulations, but unbiased estirnates were deter-

rnined frorn a knowledge of straturn sizes for the surveyed population

and frorn punch card response rates by strata for the survey sarnple.

Variance estirnates were derived through replicated subsarnpling.

Tab1es ?4a'.d 25 surnrnatize the survey estirnates of 1961 catch'rates'



Table 24. Surnrnary of Annual Catch Rate Estirnates

Saknon Steelhead

AB
Anglers not Anglers
returning returning
punch cards punch cards

A
Anglers not
returning
punch cards

B
Angler s
returning
punch cards

R=*R=*

Overall Catch Rate
Variance

Catch Rate For:
Daily & Five Day
Vacation Angler s

Variance

A11 other anglers
Variance

Catch Rate For:
Ocean
Colurnbia
A11 Other Rivers

Cornbined

L. LZ5I
.0022

. 6159

. 0040

1.3560
.0038

.7254

.0933

.3063

r. 781 I
. 0151

.8471

.0187

t. 9524
.0205

1.0537
.2036

.5237

.6317

. 0037

7270

0338

6945
0037

5885
4584

6849

.7225

.0017

.1790

.0001

.9096

. o032

01 80
0647

6397

.9340

. 01I Z

. 3096

.0016

I.0485
.0156

.0158

. t5z0

.766r

.7735

.0206

.5781

. 0805

.8675

.0246

L.137
.4256

. 8350

o
ul



Table 25. Survey Estirnates of Catch in Month Indicated Per Angler Eiigible to Fish That Month

Saknon

A
Anglers not
returning
punch cards

Catch Rate

B
Anglers
returning
punch cards

Steelhead Catch Rate

R =*

A
Anglers not
returning
punch cards

B
Angler s

returning
punch cards

R =*
Month

January
February
March
April
May
June
July
August
Septernber
October
Novernber
Decernber

.0I55

.0015

.0713

.1406

. ILTZ

. 0681

. 3257

.5529

. zz54

.0926

.0547

.0zog

OZZZ
0000
0282
3146
I 033
0862
3L7g
7001
3263
L4L3
1I9o
o455

6995

5265
4468
077 3
7904
0246
7 393
6909
6555
4599
4598

4870
z04r
2695
0324
oL77
0r 0g
058 I
07 53
081 4
0558
07 64
18 21

.4593

.08?,5

.0894

.0302

. 0058

.0210

.0577

.0655

. 06?.8

. o49s

.1460

.3159

Z.

1.

1.0605
z. 47 3L

3.0149
l. 07 24
2.6178
.5207

1.0059
1. I 506
L,2976
1.3501
.5232
.5766

@
o\
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No variance estirnates were rnade for catch rates by rnonths be-

cause of lirnited sarnple sizes, but for the other three groups of

catch rate estirnates in Table 24, tt.e difference between the catch

rate for anglers returning punch cards and the catch rate for anglers

not returning punch cards is significantly different frorn zero at the

one percent level in all instances except for steelhead caught in the

ocean. The rnonthly catch rates in Table 25 indicate that the general

tendency for the catch rate for anglers returning punch cards to be

greater than the catch rate for anglers not returning punch cards does

not hold for every fishing rnonth. It was concluded that the first three

assurnptions were not generally valid in l96I for anglers purchasing

license and punch card at the sarne tirne.

No firrn conclusions were drawn concerning the fourth and

fifth assurnptions that anglers report accurately their total catch be-

cause it was felt that questionnaire reports, even though lirnited to

only one rnonthr s fishing inforrnation, could not be considered to be

as accurate as punch card reports. In fact, for anglers returning

punch cards, there is quite a discrepency between the 196I annual

catch rates of I. I025 salrnon per angler and . 4099 steelhead per an-

gler deterrnined by dividing total punch card reported catches by the

nurnber of anglers returning punch cards and the I96I annual catch

rates of I. ?8I1 salrnon per angler and.9340 steelhead per angler

deterrnined frorn questionnaire reports. At first though it was
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suspected that these discrepencies rnight have arisen because the punch

card derived catch rates apply to all anglers returning punch cards

whereas the questionnaire derived catch rates were cornputed frorn a

sarnple of only anglers purchasing license and punch card sirnultan-

eously. However, this is apparently not the case in that catch rates

cornputed by using punch card reports of anglers in the survey sarnple

who purchased license and punch card sirnultaneously were aknost

identical to those stated above for all anglers returning punch cards.

The author felt that the rnajor portion of the differences between catch

rates deterrnined frorn punch cards and catch rates deterrnined frorn

survey questionnaires could be attributed to a tendency for anglers to

overreport when cornpleting survey questionnaires frorn rrrernory.

Further, there was no reason to suspect that anglers not returning

punch cards would not be subject to the sarne tendency to overreport

when cornpleting questionnaires frorn rnernory, and no rnodification

was rnade to the conclusion that the first three assurnptions were not

valid in I 9 6I .

For future

rnating equations

that esti-tes

foIl

e stirna

of the

t
of total catches, it was proposed

owing forrn be ernployed.

",1 1."(+lj]
=(+)'

[""" r"r)
var (F{ )t (6. 1)
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where, for sorne future year x,

H I is the total catch estirnate for year x,
lx

Hptl is catch reported by punch card for year x,
lx

N.,l is the nurnber of salrnon-steelhead anglers not
"lx returning punch cards,

Nfl is the nurnber of salrnon-steelhead anglers returning
-lx punch cards,

R is the catch per angler not returning a punch card
divided by the catch per angler returning a punch
card as cornputed in this survey.

is an estirnate of the variance of Hl
l>,

var (r{ )lx

var (R) is the estirnate of the variance of R as deterrnined
frorn the survey.

Differences whi.ch rnight occur between the estirnate Hl frorn the equa-
lx

tion above and true total catch wiII be due to inaccuracies in Het1,.

andf or R since N land N,l wili be known. Thi.s survey cannot con-% 'l*
clusively establish the accuracy of ,nl, and with respect io that

lX

cornponent of estirnated total catch attributable to anglers returning

punch cards, an estirnate frorn the equation above will be as biased

by any inaccuracies in Hp1 as an estirnate obtained by sirnple ex-
tx

pansion. However, the bias which rnay arise frorn inaccuracies rn

ffpl i" expected. to be rnuch srnaller in future years than tne bias
F

whicn can result by generally assurning identical catch rates for an-

glers returning and anglers not returni.ng punch cards. The s.econd

terrn in brackets in equation (6. I) is intended to account for the
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difference in catch rates to reduce this potentially large bias. The

specific estirnating equations and catch rate ratios for estirnating total

catch by type of angler, by river, and by rnonth are given in the tables

in Chapter 5.

It was r€cornrnended that future estirnates of total annual catch

be rnade by surnrning separate total catch estirnates rnade by type of

angler. This procedure was selected over three alternates which

yield estirnates of total annual catch (l) by surnrning separate esti-

rnates rnade by river, (Z) by surnrning separate estirnates rnade by

rnonth, and (3) by cornputing one overall estirnate according to equa-

tion (6. 1). However, the preference for surnrning over types of an-

gler is not a strong one. It was desired to choose that procedure which

yields consistentJ.y the rnost nearly correct estirnate of total annual

catch. But this choice centers around the accuracy of estirnates frorn

the four procedures in the face of a changing population since all four

procedures yield estj.rnates with about the sarne precision. No de-

tailed study was rnade of the accuracy of each procedure under changes

in populati.on rnakeup so that a firrn preference for one of the proce-

dures rnust await further study. Presently, any one of the four pro-

cedures should yield estirnates rnore nearLy correct than those ob-

tained by si.rnple expansion of reported catches.

Because of the sensitivi.ty of catch rate ratios to changes in pop-

ulation rnakeup and punch card return rates, it was suggested that the



catch sururrary issued

be expanded to include

head fishing population

9L

annually by the Oregon State Garne Cornrnission

rnore detailed breakdowns of the salrnon-steel-

by type of angler and by purchase rnonth.
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APPENDIX A

Table A-1. t96l Salrnon and Steelhead Catch Surnrnary :i

Saknon Steelhead Total

No. anglers receiving
punch cards 201, 016

Percent cards returned 28. 181

Est. No. anglers not
fishing

Est. No. anglers
fishing - no catch

Est. No. anglers catching
both saknon and
steelhead

Est. No. anglers
catching fish 74, 30L

63,628

47,193

LZ, ZI8

28, L05 90, I g8

2.93

Est. No. fish caught ZZl,620 + 3055 82,396 + ZLSL 304,0L7 +. 3920

Est. No. fish per angler 1. I0Z5 + .0L52 ..4099 + ..0107 l. 5IZ4 *l0I95

Est. No. fish per angler
catching 2.98

''A11 estirnates were rnade bv sirnple expansion. Catches d.nd

catch rates are given as estirnate * standard error.
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Table A -2. 1961 Punch Card Tallies

Nurnber adult cards issued
Nurnber of Junvenile cards issued

Total Nurnber cards issued

Frorn returned punch cards:

Nurnber who fished but did not catch
Nurnber who did not fish
Nurnber who fished and did catch

Total Nurnber cards returned

Nurnber not returning cards

tg6,35z
t4,664

201, 01 6

| 3, Zgg
L7, gZg

25,4L5

56,642

144,374

Table A -3. 1961 Sairnon Catch Frequency frorn Punch Cards
Returned

No. of Fish Anglers Total Fish No. of Fish Anglers Total Fish

I
Z

3

4
5

6
I

8

9
l0
1I
LZ

L3

TotaIs

677 L

5r88
z326
L95z
I 000
782
481
343
293
zll
159
tz5

B7

Anglers

677 |
rz37 5

697 I
7 808
5 000
4692
3367
27 44
2637
ZLLO
17 49
i 500
i 131

z0 ,9 38

t4
15
15
L7
18
19
z0
ZL

ZZ
Z3
Z5
30
33

No. of Fish

60
4l
44
ZO

z0
l0
L7

3

I
I
I
t
I

62,448

840
615
704
340
360
190
340

63
)?

Z3
Z5

30
33
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Tabte A-4. 1961 Steelhead Catch Frequency frorn Punch Cards
Returned

No. of Fish Anglers Tota1 Fish No. of Fish Anglers No. of Fish

I
Z

3

4
5

6

7

8

9
10
ll
LZ
l3
t4
t5
r5
L7

Totals

3326
L692
884
604
364
269
Lg4
157

95
93
47
44
3Z
Z9
l8
18

7

3326
3384
265Z
2416
I 820
t6t4
I 358
L256

855
930
517
528
416
406
270
288
llg

IO
l0

5

3

4
I
t
z
I
I
3

I
I
1

I
Z

23, zL7

r80
l9o
100

63
88
z3
Z4
50
Z6
27
84
29
30
3Z
38
78

Angler s 7920

I8
r9
ZO

zl
ZZ
z3
Z4
z5
z6
z7
Z8
zg
30
3Z
38
39

No. of Fish
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Table A-5. 1951 Tota1 Fish Catch Frequency frorn Punch Cards
Returned

No. of Fish Anglers Total Fish No. of Fish Anglers No. of Fish

I
?

3

4
5

6

7

8

9
10
l1
IZ
l3
l4
15
l6
L7
18
19

Totals

7 816
6790
287 L

2407
t 366
l 006

720
554
395
350
Z42
zr4
r44
1r8

82
80
s6
44
3l

78r 6

l 3580
85I 3
9628
68 30
6036
5040
4432
3555
3500
z662
2568
187 Z
L652
LZ3O
I 280
952
792
589

36
zl
15
l3

8

7

9
3

z
z
z
I
z
I
I
I
I
3

I

85,665

720
441
330
299
r9z
t75
234
8l
56
58
60
3I
64
33
34
35
38

tl7
40

Anglers 25,4L5

z0
ZL

2Z
Z3
Z4
25
z6
z7
28
29
30
31

3Z
33
34
35
38
39
40

No. of Fish
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Table A-6. 1961 Salrnon and Steelhead Catch by Month

Salrnon

R.eported
Catch

Steelhead

Month
>k

Estirnated
Catch

Reported
Catch

*
Estirnated
Catch

January

February

March

April
M.y
June

July

August

Septernber

October

Novernber

Decernber

TotaIs

z5z

140

755

5, 153

z, o3B

2,929

LZ, 3zo

zL, 7 46

9,086

4, ZL9

z,590

l, zz0

52,449

894

497

z, 679

I g, zg5

7, Z3Z

10, 394

43, 7 17

77,r65

32, Z4Z

l4' 971

9, 19l

4, 3Zg

zzt, 596

z' 984

L, 633

L,4L3

706

ZZ4

r85

L,3L4

1,503

1,918

l, 584

2,095

7, 667

23, zL7

I o, 589

5,795

5, 0L4

2,505

795

660

4,663

5, 333

5, 806

5, 6ZL

7,399

27, 206

BZ, 386

)k

Estirnates were obtained by dividing reported catch by
the l96l punch card return rate.

28 r 81,



Table A-7. Surnrnary of Estirnates Made Frorn Punch Cards, L954 - t96l

1954 1955 1956 1957 I 958 1959 1 960 I 951

No. receiving cards 17O,849 l65,4ZZ 166, 386 L35,230 ZL5, 4L0 285, 700 17Z, 3ZZ 201, 0l 6

'fscards returned 31.02 ?,7.51 34,49 51.41 32.09 23.46 30.75 2g,L7g

No. anglers not
fishing 78, 126 83,737 70, Z4O 61,593 t 04, L7Z LZ1,794 59,235 63, 62g

No. anglers fishi.ng
no-catch 40, Z4Z 37,915 31,903 23, 475 43,236 52,254 45,528 47 ' 193

No. anglers catching
both species 7,780 LI,756 8, 563 I L, ZZL L4, 285 9, 239 L2.' ZL9

No. anglers catching
Salrnon 36,493 30,520 49,160 39' 893 49,78L 78' 969 51,977 74, 30L

Steelhead 25,103 ZL, 009 26,839 18, 832 29' 425 37 ' 726 24,836 28, 105

Saknon or
Steelhead 43,754 64,243 50, 162 67'983 L02,664 67,639 90, I95

>r

No. fish caught:
Salrnon 98,896 81,76L 155,757 130,285 LZ7'975 ZZL,360 L45'758 ZZL,6?0

+1927 +1945 +2,346 +2367 +2133 +3486 +2332 +3055

Steelhead 74,555 59,700 83,844 57,762 90,709 LZL,Z33 79,84L 82' 396
+1855 +1779 +1913 +1108 +2197 +3I14 +2085 +ZL5L

\o
@



Table A-7. Continued

r954 1955 1955 r957 I 958 1959 r 960 I 961

Total

No. fish/angle r

Saknon

Steelhead

TotaI

No fish/angler
catching fish:

Saknon

Steelhead

Total

17 3, 45L
+257 4

.575
+0I I

.4ZZ
+01 I

.997
+.0156

140,748
+z8lz

.492
+0117

.359
+01 07

. 851
+.0I70

239,60L
+3228

.935
+01 4I

.504
+0115

r. 440
+.0194

188,047
+20r5

.9634
+OII4

.4271
+008 2

1. 3906
+.0194

2L8,684
+33L7

. 594r
+0099

.4ZLL
+0I 02

L. OL5Z
+. 0I 54

342,554
+492+

.7748
+OLZz

.4243
+0109

1. 199
+. 017 3.

zz5,652
+3 309

.8461
+01 40

. 4631
+0t26

1. 309
+.0I90

304, 01 7

+3920

r.1025
+OL52

.4099
+0107

t. 5L24
+.0195

z. 7l

2.77

3. 28

z. 56

2.83

3. Z?,

3. L7

3. LZ

3.73

3. Z7

3.07

3,75

2.57

3. 08

3. ZZ

z. B0

3. Zl

3.34

Z.

3.

3.

80

2Z

33

2.98

2.93

3. 37

Estirnate 1 standard error

\o
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APPENDIX B

Estirnation of Tota1 Catch for 1951 Salrnon-Steelhead
Fishing Population According to Equations (5. I) through (5. 8)

Total Annual Catch-Equations (5. 1) and (5. Z)

Frorn Tables A-Z to A-4 of. Appendix A:

N^ I = L44,374 HP"l = 62,448 salrnon
' lr gor lr gor

N, I = 56,642 ,otl = 23, zI7 steelhead- 11961 1196r

N^ I

#l = z' 548886
t 

lr sor

Using the catch ratios R and variance estirnates frorn Tab1e 10 of

Chapter 5 according to equations (5. l) and (5. 2),

H salrnon l. ^ , . = 62, 448 11 + . 631 695 (2. 548886)]
llgot

= L62,997

z _- .._r. zs = . 003665 16z, ++e (2. 548886) l

= 92,869, 328

s = 9637 cv = 5.9To

H steelhe"dl" ^ ,,= 23, Zl7 lL + .773506 (2. 548885)]
ll9 6l

= 68,99L

z -, )E = . ozo548 lzz, zt7 (2.548886)] "

= 71,956,829



r0t

s = 8,483 cv= 12.3%

For 90 percent confidence intervals, ,OU,, is 1.833 . Thus,

H salrnonl,^,, = L62,997 + 17,667
ll96l

H steelheadl. ^. - = 68,991 + 15, 55I

Total Annual Catch by Type of Angler - Equation (5.3) and (5.4)

The entire 1961 punch card reported catch is not known by type

of angler, but for two classifications of anglers, estirnates of entire

reported catch are <lerived below. These estirnates are rnade by as-

surning a catch distribution by type of angler over the entire 1961 sub-

population of anglers returning punch cards the sarne as the distribu-

tion over the sarnpled portion of the subpopulation (anglers purchasing

license and punch card sirnultaneously).

TahIe B-1- Estirnation of Reoorted Catch bv Tvoe of Anqler

pc

"1

Est. No. of anglers in Est. of Reported

surveyed subpopulation catch for surveyed
returning punch cards subpopulation

Est. of Reported
catch for entire
subpopulation

from T. 2O from T. 9 (Col(2)' (CoI. (3)) (CoI. (4)1. gFlrlOr
(1) (2r (3't ($ (5) (6)

Salmon
oz e g .s9452 6, 963

A11 others 1.01966 37,195 37.926-- 84.560%

Totals 44.t58 44.851: 100. OOO% 62.448

9,642

52.806

Steelhead
07 G 6 .16532

A11 others .4689

Totals

6r963

37,195

44rt58

1r151:6.473%

t6.622-!!'!27!"

17,773:tOO.OOO%

1r503

21,7t4

23,217
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Table B-2 below surnrnarizes frorn Table t of Chapter 5 strata

sizes for the surveyed subpopulation.

Table B-2. Strata Sizes for Surveyed Subpopulation

Type of Angler Not Returning Returning Totals
Punch Cards Punch Cards

07&45

Al1 others

30,506

66, g39

6,963 37, 469

37, tg5 LO4, L34

Totals 97, 445 44,158 t4t,603

Assurning that the percent punch card response is the sarne for

all anglers of a given type whether or not license and punch card are

purchased coincidentally, the nurnbers in Table B-Z ate used with

equations (5. 3) and (5. 4l to yield the following estirnates.

For Saknon

Hoz u +olw. = s64z[ r + . 7z7or ({#?,

= 40,353

Zs = . 03384 l, ge+z rrZ,,2rZ2, l,
= 64,955,587

s = 8, 060 cv = Z)ofo

Harlothe"[rrs, = 52,806 [r +.694521Jry)z

= II8, 809
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Zs = . 0036680 lsz, eo6 G!s-J12

= 33, rZ7, ZL9

s = 5,756 cv = 4.84T0

Total Catch = L5g,162

Zs = 98, 082,805

s = 9,904 cv = 6.ZZ%

For Steelhead

Hoz u +olna = 1,503 [r + . 57812 %# ,

= 51 3I0

Zs = . o8o4e [rsoa t#l l'

= 3, 490, 100

s = l, 868 cv = 38.7T0

Hallother"Irro, = zr'7r4lI + ' 8675t tffit I

= 55,615

Zs = . 024653 lzt, t L4 
(Wyl lz

= 37, 647,835

s = 6,L36 cv= 1I%

Total Catch = 60,925

Zs = 4L, L37,935

s = 6,4L4 cv = 10.50/,
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Total Annual Catch By River - Equations (5. 5) and (5. 5)

Using the catch rate ratio" R. and variances frorn Table 12,

with the HPtf"orn the OSGC l95I punch card catch surnlnary (Aug. ,1964

For Saknon

For Steelhead

Ho.""rlrrs, = 23,865 [1+.688456(2.548886) ]

= 65,743

z . . -zs = . 00200 33 123,865 12.548886) l

= '7, 4LZ, 600

Hcolll.rrbt" 
lr 

ror = 9, 3Le I r + . 459395 (2.548885)]

= 20,205

z - ^_ f ^ _.__^...2s = . 00851395 lg,318 (2. 548886) l

= 4,802,6L0

IHrtt otrr"J = (62,448 - 23,865 - 9, 318)[1
Irivers I tVet + .5r4s9t (2. 548886) l

= 72,894

Total Catch = 158,842

Ho.""., [rru, = 60 [t + I . t3lzor (2. 548886) ]

= 234

,z = . L7r 3 [60 (2. 54BBB[ )z

= 4,006
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Hcol.r.rrbr,lr, 
6L= 

3' 486 U' + ' 425603 (z' 548886) ]

= 7,268

Zs = . zozg5 lzqee Q. 54s8il6l 1z

= 16, 023,03I

H .. I = (23, ZL7 - 60 - 3485)[lall otherl
rivers I tgOt + . 635000 (2. 548886) l

I

= 6L,537

Total" Catch = 69, O39

Table B-3 contains estirnates of total catch on the l3 rivers for

whi,ch catch rate ratio" R" are listed in Table l4 of Chapter 5. The

estirnates were cornputed according to equation (5. 5) frorn reported

catches as given i.n the Oregon State Garne Cornrnission l95I punch

card catch surnrnary (August 1962).

Sarnple Calculation:

Alsea River Salrnon Catch

Reported catch, FI:t|,rrr= 1558 (OSGC Su.rnrnary)

R - = I.4058 TabLe 14AIsea

No

\

H l- .- = i55B [l'-Arseal 1951

- 7, L45

= Z" 548886
r961

+ 1. 40 68 (2.548885) l
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TabLe B-3. Estirnat,es of 1951 f"t"t C"t"t UV nioe

OSGC
River Code Ri.rer

Punch Card
Reporied
Catch ( 196I )

Estirnated
ToLal
Catch (I951)

Salrnon Steelhead Sairnon Steelhead

OI
l0
1I
l3
35
3*/

i8
43
49
51

6Z
67
68

Al sea
Colurnbia
Coos
Deschu.Les
Nehalern
Nes';ucca
Ocean
Rogue
S'i.1etz
Si-uslaw
Urnpqua
14rillaznette
Wilson

I 558
93I 8
za65

388
t 647
l0't- 6

23,965
30.37
I 033
| 632
347 3

2853
380

I 008
3486
zr7

L094
I 075
t246

60
277g

860
465

1170
3ZL
983

7 145
20,205

31 98
545

3668
287 |

65, 7 46
41, i oz

| 323
47ZL

23,692
r2,437

913

Igg,166

4042
7268
3247

I3, Z9T

4333
6633
Z?4

24, 7 ll
l514
to49
337 8

5038
2907

v7,645Totals

Total Catch b), Month - Equation (5. i)

Estirnar.es in Table B-4 have been cornpuied using the catch surn-

rnary data of

I5, Chapter

Tabi.e A-6 Appendix A, and the catch rate ratios of Table

5, ae cordirrg to equation (5. 7).

Tota.i Carch by }rlor.th - Equation (5, 8)

To esti-rnat.e total rnonthl"v catch accord:.ng to e<1uatt'.i.on (5. 8), the

nurnbe:r of

year rnust

angi6,v3s elig:.b1e to fish during each rnonLh (k) of a given

be known for the two subpopulat'Ions. To dete"rrni.ne th.ese

cf tl:e Jact that Onel.rlrnbers, N^, anrf Nr,.-, a<:cot:-nt rnust be taken
-u E- -r r-
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Table B-4. Estirnates of l96I Total Monthly Catch - Equation (5.7)

Month Salrnon Steelhead

Jan Z5ZIL + B(. 42779))

Feb 140[1 + B(0. 8)]

Mar 755[t + B(1 .65961]

Ap. 51s3[1 + B(. 3zz5l)

May 2038[l + B(. 8014)]

Jun Z9Z9Lr + B(. 60?0)l

Jul lZ,3ZoLl + B(. 85558)l

A*g 21,746i1 + B(. 6958?)l

seP 9086[1 + B(. 59691]

oct 4zr9l r + B(. 56203))

Nov z59ol I + B(. 394361)

Dec UULI + B(. 39442))
62,448

B = 2.548886

= 527 Z9B4LT

= 4Z?s 1533[1

= 3, g4g 141 3[I

= 9,389 706[ I

= 6, ZOL ZZ4ll

= 7,461 I86[t

- 39, r87 1314[1

= 60,317 1503[t

- zz, gLo lgrS[r

= lO,263 I 584[l

= 5,193 2086[I

= 2,446 l_66il1
I 68, 268 23, Zr7

+ B(. 61303)l = 7,647

+ B(1.4506)l = 7,712

+ B(2. 0504)l = 8, 798

+ B(. 7353\1 = Z, OZ9

+ B(I,851?)] = 1, ZBl

+ B(. 3816)l = 367

+ B(. 7g8ll - 3,987

+ B(. 97155)l = 5,225

+ B(1 . 07 4451F 7 , 171

+ B(1. 10I4)l = 6, 031

+ B(. 4Z7Ol) = 4,354

+ B(. 47ozl) =16, 856
7t,458

""Survey sarnple provided no estirnate of R.- for February.
The value 0. 8 has been assurned

Day (07) and Five-Day Vacation (46) anglers rrlay fish onLy during one

rnonth of the year. Thus, it is necessary to know for each rnonth of

a grven year the tota-I nurnber of punch cards issued and the nurnber of

ptrnch cards returned for two rnajor groups of anglers, the 07 and 46
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grou.p of anglers and the group consisting of all other anglers- \f.

and N., cannot be deterrnined exactly for 1961 since oregon saknon-
-Ik

steelhead punch cards do not carry indications of purchase rnonth or

type of angler purchasing each card. Flowever, in Table 9, estirnates

of \t and Nf t are given for the surveyed subpopulations for Janu-

ary th.rough Septernber deterrnined frorn the estirnated subpopulation

strata sizes in that table. The two tables below provide for estirnates

of NOU "rd ]!tt for the rernaining rnonths October, Novernber, and

Decernber derived frorn cornputing estirnates of the two surveyed sub-

populatLons for these rnonths. That is, the strata for purchase rnonths

October, Novernber, and Decernber are not now considered to be col-

1-apsed into one straturn as in Tables 8 and t, but punch card response

rates are assigned where necessary to perrnit rnaintaining separate

strata.

The \t and Nft frorn Tables 9 and 8-6, the catch rate

ratios of Table 16, and the catch surnrrlary data of Table A-6 were

used according to equation (5.8) to cornpute the 1961 rnonthly total

catch est:i.rnates shown in Table B-7 below. It has been assurned that

il:e rati.o" NOf./Nf f. are the sarne for both the surveyed population

and the ent-j.re population.
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Table B-5. Extension of Table 8

Type of Angler
(OSGC code)Purchase

Month o4OI 05 06 Lz- 39 07a46

Oct

Nov

Dec

tl
n
pq,

10 34
z6 115
27.8 ZZ.8

0 l0
z19

36. I,l. 34. 5

00
0t

36. l,r 30. 0,k

43
I0 z
28.6 60. 0

30
30

50. 0 28.4!F

l0
00

24.5* 28.4*

r 17
z 101

33.3 14.4

07
L24

68. 9* ZZ.6

0l
00

58. 9,r 18. 6,"r

,I

ls,

,1
n
pq,

e).
Assigned response rate (same as overall response rate in Tab1e

TabLe B-6. Extension of Table 9

Purchase
Month 04OI

Type of Angler
(OSGC code)

05 05 rz-39

No.Eli-
gible to

07&46 Total Fish

Oct

Nov

Dec

R
NR

R
NR

R
NR

Z2
57

I
3

r05
r87

5Z
34

3

6

Z

4

Z

4

I
I

t8
8

173 I5
585 37

Llz 18
L9+ lg

II3 8

264 26

3t9
I 899

17r
585

ZOT

878

584 37,208
z6L7 68,05I

?96 37,185
809 65,971

447 37,46r
1367 67,752



Tabl"e B-?. Esiirna.te; of I96t 'lotal Mor:.:hli1, Ca:ch - Equation (5,8)

Month Saknon Ste eihead

ian

Feb

Mar

APr

May

Jun

Jul

Aug

seP

Oct

Nov

Dec

z5zlr + . 6995(.t. t677))

140[r + r. 0(r, zrzL])

7s5[1 + 2,5265(L 3289)]

5i53[L + .4468(1. 5154)]

zo38[1 + 1 .0773(r. 5845)]

z9z9ll + .7904(1. 6455)l

tz,3zolr + r. 0246(1.8i03)l

zt,746lr + , ?898(r"9263)1

9086[1 +, 6909(1. 8745)]

4zl9lr+,6555(L 8z9z\l

z59oll + .4599(r. solo)l

LZZOIT + .4598(r. 8oS6)l

= 458

= 31 0'i'

'. 3, 290

= 8,644

= 5,5ri

- 6,739

= 35, 178

= 54,830

- 20,854

= ), Z7B

= 4,735

= '2, 235

t52,068

z9B4lL .l

I53l[1 +

I413li +

?05[1 + i

zz4lr + z

186[1 +.

r314[i +

r 503[1 +

r9r8[r +

r 584[1 +

2085[1 +

7 6671r +

r. o5o5( r. 1 6??)l

z. 47 3t (1. Z1 2I )l

3. or 49(1. 3289)l

,. 07 z4(i. 51 64)l

6178(1. 5845)l

5zo7 ir . 545 6)l

1. 0069(1 . 81 08)l

1. 1506( r. 9zfii)

r" 297 6(1. 8745)l

1" 3501(1. BZ9zll

.5232(1. BoIo).1

. 57 66(1. 8086)l

6, 6ig

6,52E

7,0?4

I,854

1,153

345

3,710

4,834

6, 583

5, 496

4,050

t5,662

53,968

Survey sarnple pro';ided no esr;j.rnateof ROfol Feb. Tl:.e va.Lue l. 0 has heen assurned"




