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ABSTRACT

The study, conducted f rom lulay 15th , 197 6 to

Auqust 15th, 1976, uses information obtained from

qUestionnai¡e returns and a creeL census to delermine

characteristics ofl the Souris River sport flishery. The

Souris River is a tributary of the Assiniboine River in

south-uestern fÏanitobao

Angler characteristics as defined by the

questionnaire returns include age distribution, sex,

distance travelled t,o fish on Lhe souris, success by

specieso preferred species, and annual expenditures.

Anglers also indicated preferred management opt,ions uhicht

in their opinion, u-rould enhance the sport f ishery '
Angling pressure over the study period is

estimated as 16r900 angler/hours. The catch per unit

effort is estimated as "49 (Risn kept per hour). The

total harvest ove¡ the study period is estimated as Be2BD

fish" Estimates of reliability for these data are flound

in the main t,ext.

The sports-flishing resources is valued at, $12r900"00

using the Lravel-cost technique. Using the tot'a1

expendit,ures equals gross beneflits approach, the
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recreat,ional resource is valued at $13r400 and $16r200

for Game and Fish organization rnembers and intervieued

fishermen respectively"

It is stressed that uhile this study applies

recognized econometric tools for valuation of the sports

fishery¡ t,here are some problems in applying them to

t,his particular case. These pitfalls, discussed in
Chapter Five, lead to an underestimate of the sports

fishery in terms of the usersr valuations.
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CHAPTIR ONE

I ntro ductio n

1 - The Problem Statement

The Souris River, a tributary of the Assiniboine

system, is located in the extteme south-uest corner of

Flanitoba" The river rises in t,he Province of

Saskatcheuanr crosses the International Boundary into the

State of Nort,h Dakota and then returns across the Boundary

into fvlanitoba uhere it flous in a north-easterly direction

for some 1?0 miles (Austford, 1964).

The Souris Basin in lianiLoba is an area typified

by lou precipitat,ion and high evaporative loss, uith the

annual run-off coefficient given as 3% (Kuiper, personal

communication), In addition, uater flou regimes in the

Souris River are erratic, as demonstrated by Table 1-'l

(Rnonymous, 1972) .
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TABLE 1-1

f,lEAN ANNUAL FL0U 50URI S RIVER, TIEASURED

AT UAt.JANESA

1954
1 955
1956
1957
1958
1959
1 960

520 CFS.
1116

833
1?3

o?
44

447

1961 19 CFS
1962 52
1963 52
1964 123
1 965 - 261
1966 - 292
1967 121

Lor¡ uater conditions often preclude fish flrom

overuinterinq in the river, and uinterkill has been not,ed

on several occasions behind existing 1ou-head dams (fife

information, Department of Reneuable Resourses and

Transportation Serviceso AddiLionallyo personal

communication locaI residents), Exist,ing uater regimes

not only afflect, the sport-fishery, but also affect

agricult,ure n r,laLer supply, and f lood control "

In recognition of these difficulties flaced by the

people of the Souris River Basin, the Governments of

Canada, fvìaniLoba, and SaskatcheLran formed the Souris River

Basin Study Board on flctober 28, 1974. Its mandate is to

develop a framer,lork for the management, of uater and ulater-

related tesour.ces in the Souris River Basin" Int,eqral to

the overall plan of the Study Boarcj are mult'i-disciplinary

revieus of management options designed to mitigat,e existing

problems in the Basin.

As it j-s Iil<e1y that sport-fishing on the SourÍs
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Lrill be affected by at reast some of the suggested projects,
t'he Board foresau the need t,o quant,itatively measure the

use of the sport-flishinç resourceo In this manner, either
posiLive or negative effects couÌd be described precisely
and included in projections of project, impact.

Therefore, the problem statement is to rrdefine

characteristics of anglers fishing Lhe main stem of the

souris River, the pressure t,hey exert on Lhe resource,

their success and t,otal harvest.rt ì

2 .:_ldentification ofl Sub-probleps

It is hoped that identification of sub-problems

this stage uitr herp crarify not onty the probrem, but
analyses in follouing pagesc

1" Def ine characterist,ics of anglers

ori gi n ( loca1 or t,ouri s t )age and sex
flrequency of anqling trips
indicat,ed success
preferred species
sport-fishing expenditures
indicated improvements to sport fishery
preferred anglinq ]ocations

^!dU

the

2

b
c
d
e
r
q
h

4. Cal

5o Cal

These p

order in t,he ch

and analysBs o

2n

3o

Estimat,e benefits accruing to fishermen as
result of existence of sport fishery
Describe and measure angling pressure inquant,itative terms

culate catcþ-per-uniL effort, statist,ics
culate harvest

roblems uill be dealt uith in the above

apt,ers d'ealing r¡ith methodoi-ogyr results
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3 Delimitations

The study area is indicat,ed by the map preceding

page 1 . Angling sites are also indicated on the frap ¡ along

r¡ith major population centres. The study is limited to

the main stem of the river and its tributaries up to one

rnile from the confluence uith t,he main stemn

The study considers angling activities in the

months o f ftlay throu gh August o There is evidence, through

personal communication, that, a spring sucker fishery is

pursued t,o a certain extent on the Souris River. Details

of this aspect are not considered in this teport"

4 Definition of Terms

1o Angler any individual Iicensed (o" less t,han
16 or greater t,han 65 years oId ) to f ish
uithin t,he Province of I'lanitoba, compj-yinq
uith recoçnízed sport flishing regulat,ions"

Anglerr/hour - one continuous hour of sport-
fishing by one individual or tuo continuous
half-hours of sport-fishing by tt¡o individualst
etc n

Angling day that, amount of time usually
ut,ilized by sporis fisherman to pursue fishing.
For t,he Souris River o it is that, Iength of
time betueen 700 hours and 21Ot hoursn

Harvest ançling pressure ("*pressed in angler
hours) x success (expressed as catch-per-unit
efflort,) (0lver, 197D).

Success (= catch-per-unit efflort) - C/f .
The catch of fish, in numbers, taken by a
defined unit of flishing effort. Also cal-1ed
catch per effort and availability (Ricker, 19?5)

Sport fish For the Souris Riverr sport fish
include Northern Pike (esox l-ucius)), Ualleye
(-S-!:aq-=-!ç-Cjp¡- Vi-tro) and Yellou Perch (Pe¡-cg
iÏäv9-sj,en-s], ffiîãîËåecies that potentiaÏÇ-
could be considered game species include Brouln

lo

3"

4.

60
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Bullhead ( t-C_t_elg¡1¿s CISlgs ) , Uhite and
Redhorse S@mus commergo¡jl)
( tþ xo s t o-me ma c r oÀeõfffiüdFnffinãt-þt
been accep ted as garrìe species in the Souris
River area (excluding the dip-net fishery).

' -r27. Variance ("') = à (*i -1L
n1

uhere x = mean of observations

individual observations

sample size

the square root of

X.I

n

o

o

St,andard deviat,ion (")
the variance "

Standard error (sf)
error of a stat,istic
AIso referred to as
the distribution of
Larkin, 1975) "

the estimated samplinç
such as t,he sample mean.

t,he standard deviation ofl
sample means, (o;),

5 - As.sumptions

The Angling season ofl 1976 uas atypical r¡ith record

flor¡s of r¡ater recorded throughout the main stem of the

Souris River. For example, a peak flou of 26tzlt CFS uJas

recorded at, Uauanesa on ApriI 11 the previous aIl-time

record being ltrgT7 (nnonymousr 1g?2t 1976).

Initial.Ly, these record flous caused difficult,ies

for anglers. Throughout, the entire Upper Souris in ßlayt

angling pressure uas virt,ually non-existent' because of

access difficulties and the amount, ofl area over uhich the

existing fish stock uas spread. The only locations t'hat

supported any angling pressure Ìirere belou the Uauanesa
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Prairie Farm Rehabilit,at,ion Act, Dam and at the crossing

of Highuay ifZ and Plum Creek (a major tributary ofl the

Souriu), Only in the reach of the river belou the toun

of Souris uas channel capacity sufficient (greater than

15r000 CFS þr. Bo Harrisonr Uater Resourees personal

communicatio'{ ) t,o permit, fishing along the banks of the

river.
During the latter part of the summer, flou levels

uere stitl unusually high. Although Levels of 171 CFS

are the ave¡age for August (nnonymous, 1972)t 723 CFS

uas stilI passing through the river (Rnonymousr 19?6) on

August 15t,hr 1976. All flou rates Liete recorded at

Uauane sa .

These conditions resulted in improved fish habitat,

uit,h more fish than usuaL remaining in the system.

Angling pressure and success ulere accordingly higher

through t,he month of August t,han uas the case in previous

years as noted in questionnaire responses and individual

cont,acts in the f ield.

Hence, the point is made that the 1976 anglinç

season Lras not typical. It is tempt,ing to speculaLe that

lou initial angling pressure u:ouId be cancelled by higher

pressure lat,er in the season as personal communication

uith anglers suggests. lYloreover indications uere that

lack of angling sites u,as not a deterrent to many flisher-

men uho uould prefer to flish rtel-bou-to-elbourt than not

lish at all.



7-
Alt,hough inflormation from contacts in the field

and questionnaire returns indicate t,hat the study length

of [1ay 15t,h to Auçust 15t,h uould comprise the burk of the

angling season in normal years r ât-tgling uiII probably

continue into the farl of 1976 at an unprecedented revel.
Further elaboralion on this point uill be made later in
the report.



CHAPTER TUO

Lit,erature Revieu

As noted earlier, this chapter uill abstract,

pertinent art,icles or publications relevant to the

methodology or analyses employed in the studyo In some

cases r the cit,ed literature u,as central t,o the experimental

design" In others, t,he cited Iit,erature is usef ul in the

sense that it present,s arte¡nate viet¡s or t,echniques not

employed in t,hÍs paper. The reader may then determine

the relative validity of each. It is hoped that aft,er

reading this chap ter, the reader ui11 be f acilitat,ed r¡hen

reading the follor,ling chapte¡s on methodology"

1 - The Questionnaire

A copy of t,he questionnaj.re in its finaL form as

dist.ributed, is shor¡n in the appendices. pages 1 and z

of the questionnaire are based entirery on questionnaire

design utilized by various government agencies. The

questions contained t,herein are conventional in nature and

r,ti11 require no furt,her discussion at this
page 3 of the questionnaire, there are t,he

evaluating the benel'its accruing from the

in tuo separate Lrays. Each technique has

stageo 0n

means of

sport-fishery

its proponents,

.B
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and a number of interest,ing critici
ing the relative validit,y oF both 

"

are devoted to these criticisrlìs o

sms have arisen concern-

The next paragraphs

Question #{1 1 directs the respondent to place u-rhat,

he/she considers to be a fair dollar value on a day t s

sport-flishing on t,he Souris River, in vieu of other

recreational opport,unities available, This type of

question falls under t,he category of rtbenefits estimated

by Ímputed prices and valuêsrtr (Scnellenberg and Craddocku

19?1)" This technique represents an at,t,empt to evaluate,

in monetary terms, t,he more esoteric aspects of a

recreaLional resource" These aspects might include the

vicarious satisfaction a sport,sman, might derive from the

knouledge that a species of sportsfish is being perpei,uated

in his locale, Another example might, be the ¡elease of

tension a businessman miçht experience r¡hen sport-lishing"

UhiIe the ob ject,ive of measuring int,angible

beneflits uould seem a desirable end, practical methods.

t,hat have been proposed thus far are fraught r,.rith numerous

conceptual and pract,ical problems.

An especially formidable conceptual diflliculty

associated uii:h the technique in question Ís identiflied
by Schellenberg (tSZS)" He not,es that the use of

consumers t surplus (measurement of intangibles al-luded t,o

in previous paragraph) is misleading uhen comparing

alternatives, notably private versus public development.

As he further suggests, if consumerst surplus is used on
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the beneflit side, it must also be used in t,he cost side.

Schellenberg concludes by stating that, the costs involved

include the value of private alternatives foregone. Hence,

one uould need to assess the impact upon Bvery good and

service in the economy.

Norton (tg0e) casts further doubt upon the

t,echnique stating t,hat, it, is difficuli to see t,he basis ofl

comparison betueen recreational resources and other products

that do not have consumerrs surpluses associated ulith them,

in allocative quest,ions. He further states that if the

evaluation is considered in the allocation of the fiscal
budget, iL follor¡s that the social opportunity cost

associated r¡ith other public investment possibilities is
mensurable and recorded.

The pract,ical problems associated urith the technique

are no Iess formidable. Schellenberg and Craddock (lgll)
indicate that the ut,most care should be app lied r,¡hen lraming

the question t,o t,he respondent. fvleyer (l SZS) suspects uhen

t,he respondent, is askedrruhat, uould you payrr he implicitly
considers rrexisting inst,itutional arrangementsrr before ansuer-

ing. By existing institutional arrangement,s, lYleyer means the

relat,ive degree to uhich property rights are incorporated in
t,he public sector. In i{anitoba, lor examp}e, uhere property

rights in recreaLion are largely vested r¡ith the public, in-
st,itut,ional arrangements are such that, the desired recreation

is supplied to the user at nominal cost. In such a case,

lleyer sugçests that the respondentts reply uould reflect the

inst,it,utionaJ adjust,ment of implicit price. l'1eyer further
states t,hat, given the resp ondent t s evaluation of
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a particular recreational product and his auareness ofl

existing institutional costs t,he great,er his valuation

of the recreational resource ui11 be.

Laub (t 00S) f eels that, the Iimited number of out,-

door recreational resources that are market -priced implies

çreat difficulty in finding an acceptable degree of

correspondence betr¡een private and public projects.

Further to Laubts comment, it, is noted that several bona-

fide private recreation-resource based enterprises may

receive direct or indirect subsidies from the public pursec

fvleyer (lgls) rras investiqated in" results t,hat

various forms ofl the valuation question yield in t,he field"

He ut,ilized f our variants, including the tradit,ional

quest,ions of r¡uhat uould you payrt andrruhat uould I have

to pay youtr, the trcommunity decision makingrr question, and

a rrjudicial auard of damagett questj-on. The rrjudicial

question Lras f irst used by Broun (lalO), cited in t'leyer ( I SZS ) .

lvleyer t s results are summarized belor¡.

The rruhat uould you payrr question can be
expected to produce the louest value responseo

Therruhat uoul-d I have to pay yourr question
can be expected to produce the highest value
response e

3n The rtCommunit,y decisj-on makingrr questione and
the rrJudicial Ar¡ardttquestion can be expected
to produce values betueen these tuo responses
1ís'ued above, and may i,end touards statistical
simi lari t y,

Bouden (lglZ) suggest,s some guidelines uhich may

be used in deciding uhich ofl the above questions is most

1,

2"
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appropriate to the sit,uation:

,. o nUe may be interested in establishin-o r¡hat f isher-
men uould be uillillq to_ pjry for access to fishing
opportunities iÍ' in f act prices uere charged.
Alternaùively it, may be appropriate to determine
t,he minimum amouni, uhich recreaiionists r,.rou1d
accept as c_q_rnpe¡åq_b,:þI for being denied access to a
fisheryo These tuo diflflerent approaches ui11 give
estimates of value uhich are both defensible on
theoretical grounds, but uhich are unlikeJ"y to be
equal because they measure Cifferent forms of the
rrconsumer surplusrl or value accruing to fishermeno
Genera}ly, uhat f ishe¡men uould be !illj-ng to 93¿ f or
access t,o a fishery is the appropriate basis for
evaluation r,rhen neu fishing opportunities are being
created and the resources uhich must be devoted to
the creation of t,he fishery have to be diverted from
alt,ernate uses. 0n the other hand, uhere fishermen
are presently enjoying access'uo a flishery uhich re-
quires 1itt,1e cost f or its maintenance r and urhere a
compe-uitive use of the uater uould displace those
fishermenr it, is appropriate t'o value the fishery on
the basis of the amount required to adequately
ggpenjgte the fishermen for the loss of their
recreaLional opportunities"

Schellenoerg and Craddock (lgll) feel that the

intervieu techniques discussed are severely limited by the

costs of the procedure and tha difficult'y in get'ting

adequate replies. They state that the hypothetical

question framed by the intervieuer may be met by a hyPo-

theti cal

react as

ansuer and, in practiseu the respondent may not

he/she st,ated in the intervieur.

Tuo groups of individuals may give misleading

responses to the valuation question, The first groupr ãs

noted by Schellenberq and Craddockr ui11 give replies that

are deliberately lou because they consider themselves

limited by the amount of money that, they have available

for recreation"
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The second group of individuals consider sports

fishing io be their tnatural rightr (Bryanr 19?5)' These

individuals considar the notion of putting pecuniary values

on sport-fishing as being urholly abhorrent. Accordinglyt

if they respond to the question at all, they uill tend to

qive a very large value"

From the discussion preceding this, it should be

clear that a number of significant conceptual and technical

problems are associated uit,h the direct question for

valuation technique. This discussion r¡ill be ref erred t,o

1at,er in Chapter Fout.

Turning noLr t,o the discussion of quesLio n iflZ in

the questionnaire, it, is apparent'ihat another avenue for

evaluating t,he sport,-fishing resource is facilitated by

thÍs quest,ion. The question represents the t,echnique

referred to by Schellenberg and Craddock as therrbenefits

equal expendituresrr methodo In this case, visitor

expenditures for such goods and services related to th-e

overall recreational experience are equated to the benefits

at.tributable to t,he sport,-f ishing resource (Crut,chf ield,

1962; and Trice and Uoodt 1958),

0ne of the ke¡' diffliculties associated uith this

approach is indicated by Capel (lSZ+). He st'ates that

t,he gross expenditure method is anaLogous to measuring the

value of a meal at an expensive restaurant by examining

the travel costs incurred.betueen the place of residence

and the restauranto
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Schellenberg and Craddock (tgZt) and Laub (tlOO)

point out another ueakness in the approach. They state

t,hat the benef its may be overestimat,ed by using the cost

of all recreation related items to justify the particular

proposed project of facility. The rationale they offer
j-s that uhen the users of a particular recreational

rssource are denj.ed its facilities, they ui11 1ike1y

continue to spend the same amount of money on alternate

facilities. Houever, there is a lruelfare lossrras a

result, of being forced to utilize their second choice"

The proponents of this criticism note that it is the uelfare

loss t,hat, measures the value of recreational benefits and

it cannot be quant,if ied uit,h gross, expenditure techniques"

Hourevet r oñ the posit'ive side, the gross expenditure

is simple to apply and can be useful under ceriain

circumstances. Both Spargo (lelt) and Laub (lSøe) acknoLr-

ledge that expenditure data ale relevant for evaluating the

aconomic inrpact on a communit'y attributable to a

recreational resource. Laub adds the qualifier that the

extent to r,lhich these expenditure are direct,ly at,tributable

to the resource and the cost,s incurred by the community to

service the r'ecreationist,s must also be taken int,o account.

Finallyo there is one other technique that should

be discussad in the current context. Although the data

required by the met,hod are not solely derived from the 
.

questionnaire, it is probably best discussed at this point

for purposes of comparison uith t,echniques already outlined.
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The t,echnique arJ-uded t,o is the so-calredrftravel costr¡

techniQU€" The basis for the method Lras first described

by Harord Hotellin9 in 1949, in a ret,ter to the Director
of the uni ted stat,es National parks service, The let,ter,
quoted by Brot¡n, singh and castle (lsa+) i= reproduced

belou:

'l L"t concentric zones be defined around eachpark so that the cost of travel to the park from
all points in one ofl these zones is approximat,ely
constant, The persons entering the park in ayêarr or a suitably chossn sample of time, are to
be listed according to t,he zone from r¡hich t,heycome. The f act t,hat, they corile means the service
of the park is at least uorth the cosle and this
ggst can probably be estimated uith flair accuracyo
If ue assume that t,he benefits are the same no
maùter uhat the disiancer ue have, for those riving
near the park, a consumerst surplus consisting ofthe dif f erences in t,ransportat j_on cost,s, The
comparison ofl the cost of coming from a zone uith
t,he number ofl peoole uho do come from it, together
r,rith a count ofl the population of the zone, ðnables
us to plot one point, for each zone on a demand curve
for the service of the park" By a judicious process
of f ii-t,ing, it, should be possible to get a good
enough approximation to this demand curve to provide,
through integra'uion o a measure of the consllmers I

surplus ( calculat,ed by the above process r¡ith deduc-
tÍon lor the cost, of operating the park) uhich
measures t,he beneflits to the publie in the particular
year. This, of course, might be capitalized t,o give
a capital value for the parkr or the annual measure
of benefit might, be cornpared directly urith t,he
estimated annual benefits on the hypothesis that
the park area LJas used for some alternat,e purposeo

The problem of relations betueen different parks
can be treat,ed along the same lines, though in a
slightly more complicated manner, provided people
entering t,he park uill be asked uhich other nationalparks they have visiLed that, year o. o o.

This approach through travel costs is one ofl
several possible modes of aitack on this probLe¡n.
There are ai-so others, uhich should be exami.ned ot'hough r think the method outlined above loot<s lne
most promising"'l



16

Clar¡son (tOSO) further refined the HoteIIing model

by developing aItdemand schedulettfor recreation at the

sit,e in quest,ion. Houever, he relaxed the HoteIIing

requisite of grouping individuals by some character. Ïn

p1ace, indivíduaIs are grouped as to their origin and their

associated travel costs can then be easily comput,ed. A

diagram of the HotelIing-CIauson trdemand schedulerr is shoun

on the next page, and is derived from schellenberg and

craddock (lszl). I

As r,.rith any abstract,ion, there aIe difficulties

r¡hen t,he concept must produce rasults in a real-life

condition. CapeI and Pandey (tSZS,) note that the question

remains Unresolved as to r¡hether recreationists t¡ould

react the sama uay to travel costs as they do to admission

f ees " This concern is cert,ainly a legit,imate one r as the

basis of the r,.rhoIe technique is that travel costs may be

used aS a proxy flor admission flees' Another concern t'.hey

raise is that, the demand curve derived uill be biased if

t,ime spent travellinç had a cost and ir Peoplets choice

of uhere to live depended on the location of recre'ation

sit,es and the admission fees charged.

Pearse (tgOe) carries CapeI and Pandey!s first
I_L:_-crlltclsm rurther, stating that the recreationists should

be grouped accordinq to socio-economic standing" Houev.ert

as is riqhtly pointed ouu" by schellenberq and craddock

(lSll), by removj-ng Clausonrs assumption of homogeneity
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the vaLue obtained for the

compared uith the consumer

market goods in orcjer to be

argument that Schellenberg

Se ctÍon.

consumers t surplus must, be

surplus associated uit,h other

useful, This is the same

(lglS) pursued earlier in the

The revieu of related literat,ure uith respect, to

the valuation ofl the resource is nou complete" Each of

the three techniques urere incorporat,ed in the experimental

design, The data generat,ed by each and the results are

discussed in Chapter Four.

2 The Creel Census

Tuo of the most helpful papers concerning creel

census problems are papers by H. Ao Reqier of CornelI

Universityr published in January and February of 1966.

ïn t,he f irst paper r Regier introduces a t,otal of ten

dilferent desiçns flor a creel census, The first, group of

four are applicable t,o situatíons uhere it is practical
to obtain total tal-lies of bot,h catch and total effort for
at least part of the fishing seâsono The second group,

consisting of t,uo designs, can be used uhere it is
practical to obtain lallies of daity catch and effort
statistics by sub-sampling techniques, The third and

final group of five designs are like1y to be the cheapest

to implement but, the designs are only valid in special

situations uhere a great deal- of prior information has been

gat,hered about, the fishery (Regier, 1966b). The ten designs
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are nour summarized over the follouing pageso

unless noted, is drar¡n largely f rom Regier t s

The text,

1966b paper.

A Designs for randomly seleciing days on uhich t,o obi.ain
total cat,ch and total eflflort, data.

Simple Randon Design if t,he invest'igator knous
very little about, hor,.r the effort or catch is likely
to vary from day to day or ueek to r¡eek during a
seasone or iî he has iniormation that these sorts
of variaLions are smalj"n then he may efficiently
use a simple random design. Tfl the season j.s 140
days Iong and he has sufficient, resourcÊs t'o
sample 80 days, he can simply select E0 of the 140
days completely at random,

0ne-uay straLified random design, stratified in
time if the investigator knor¡s that fishing efiort,
and cai,ch tend eit,her to be more variable or
difflerent, or boths oñ Fridâysr Saturdaysr and
holidays than other days of the uleel<, then he may
decide to divide his season j-nto three-day ueel<end +
holidays and four-Cay mid-ueek periods, He uould
then devote half his resources to sampling ueekend
periods and halfl to the mid-ueek period. The
sampling days are chosen at random.

Tuo-uiay stratified random design, st,ratified in
time Ifo in addit,ion to knouledge referred to
in Design #2, the bioloqist has reason to believe
t,hat data uiI] be more variable in the flirst' month
of the angling seasonr as compared uith the
remainder, he may uish to stratify on a monthly
basis.

B - Designs for randomly select,ing days and area segments
and/or recognizable groups of fishetmen,

4n 0ne-tuo- or t.hree-uay st¡atified random desiqn,
stratified in time, area segmentso gl:oups oi fisher*
men This is simply an extension ofl Desiqns 1-3
to include random samplinq of various area segment's,
or groups ofl fishermen or both. The more variable
and,/or higher the catches in a particular seqment
aret the higher should be the relative allocation
of resources to sample Lhe area in question"

5. 0ne segment total sample, ot,her seçments partial
samples A biologist may be in a posiiion uhere
it, is practical to geL complet,e tallies of a1.l-
fishBrrnen in a particular segment of a laker or

'1 ,

n
/-a

3o
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all fishermen using a part,icular boat launching
area¡ ol a particular group of fishermen. If he
can also obtain t,otal catch and effort data for
all other segments (or groups of fishermen) on
part ofl the days he can use a ratio estir¡ate to
obtain total catch and effort statistics for lhe
uhol-e season o

C - Designs using estimated effort ratio"

6, Total effort sample, part,ial cat,ch sample It is
usually simpler and much less costly to obtain data
on ef f ort than caich o A biologist r,lay be in a

position to obtain LotaI efflort, data flor the uhole
season but only partial data on catch.

(u) If t,he days on uhich both effort and catch
data are to be collect,ed are chosen completely
at, randorn (." in design 1) t,hen the estimated
total catch flor t,he uhole season is:

total eflort for the r¡hole season )
)

effort, census days

.(
"I

total cat,ch
the catch-ef
census days

r or )
fort )

)

(b) The catch-efflort census days may be stratiflied
in one ofl many uaysr some of uhich have already
been indicat,ed, and an estimate ofl total catch
is obtained in an analogous manner t,o thaù
described in 5o

7, TotaI effort flrom one segment, partial effort and
catch samples from remaining segments Sometimes
it is possible to obbain data on effort, (i"e. boal
trips) very cheaply from particufar boat liver.iest
or state boat launchinq sj-tesn All segments of the
lake may be censused in randomly selected periocis
to obtain data on total catch and total effort"
This partial sample (i""" total data from part of
t,he available time strata parts of da¡' ol days or
ueeks et,c.) tuy be obiained by simple random or
stratified random sampling.

Total effort and partial catch samples on some days
A biotogist nìay not be in a position to use any ofl
the preceding designs due to cost and must restrict
himself to partial samples of both catch and effort.
If he has resources or is in a position to obtain
t.otaI eflf'o¡t data ( i, 

" 
o uít,hout error ) on some days

and partial calch daia on 'uhose days r he can
randomize days (eiiher simple or strutiflied designs)
and also area seqments uithin days to obtain tolal
season estimates ofl catch and efflorL.

B.
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Estimated tota] effort, and partial catch samples,
both on only some of the seasonrs days - Uith
more Iimited resources or on fisheries dÍfficult
to census, it may be possible to estimate total
effort eit,her by periodic instantaneous counts or
by a rover, and also obtain total catch and effort
data (uithout, error) from randomly chosen segments
of the lake. 0f course, various stratification
procedures may be employed uit,hin the f rameulork.

Estimated catch rate and estimated effortn both
on only some of the seasonrs days If it is
possible to select a truly random sample of fisher-
men and obtain from them data on catch and efflort
for selected dayso and also est'imate total effort
for those days, then the follouing are t'he basic
calculations:

Estimated season total effort is
effort )

days )

In certain instances, the equations that Regier

calcula'r.ing harvest and pressure are del-eted for

of brevity. The interested reader is referred to

9.

10.

article 
"

gave for

t,he sake

(number of davs in season ).,
(number of days censused ) "

(estimated season total) -(^
of randomly)

ftmen 
-)

(estimated total
( on censused

Estimated season t,otal catch is
total catch

sel,
total effort of ranciomlY

seI, f l rnen

l_n

is
US

Used

using
en

These designs Iisted above represent the basic

outlines of the plans considered for the Souris River censusu

In each case, they are drar,ln almost exactly f rom the Regier

Once again, the basic design may be stratified
various uays already deseribed. Houever, uit'h
respect to Design #t0r Regier notes the design
the conceptual basis for the rovinq creel cens
to est,imat,e both total effort and catch lates.
in this uay it is usually subject to biases ofl
various sorts, and ons uould not feel saie in
it unless critical preliminary studies have be
made (Re9ierr 1966b).

the original article.
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At t,his point it, is uorth not,ing t'hat none of the

ten designs listed above are intended to give 1OO%

coverage of all anglers throuqhout the season. Tt is

apparent t,hat, such a procedure t¡ouId be extremely demanding

of both time and money. Yet, such a technique has been

used in censuses of National Parks conducted by the

Canadian Uitdlife Service. Thj.s systemr ãs noted by

Cuerrier and Uard (ISSZ) Lras initiated in 1933 and

cont,inued at Ieast unt,iI 1951. The methodology pre-

supposed anglers completing cards describing their

activit,ies and t,heir success. Although Cuerrier and Uard

note that not alI anglers return t,heir cardsr the system

provides very accurate dat,a" The obvious draubacko

houever, is cost, Regier I s îrìarch 1966 paper evaLuates

the relat,ive efficiency of creel census methods by produc-

ing the flollouing table: (first developed by Carlander et

aI, 1958).

REL AT I VE

TABLC 2-1

EFFICIENCY OF CENSUS DESIGN

Tvp e_gI-lentp_leDat,a

Re gi er

above designs

cons id ers

t,o be: H,

the overall efficiency of t,he

B, F, E, A, G, D, C. (from

obtained and
submitt,ed by

Comp 1 ete Partial
e nume ratio n Hap hazard Purposive ano om

Fi sh erman A c E L)

lntervieLJer B D F H
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highest efficiency to louest,) n"gier considers efficiency
in terms of biases¡ Frecision and costn

Finally, 0Ìver (lgZO) has developed a general

creel census manual f or f ield r¡orkBrs r ThÍs uork bras

draun on repeatedly during the creel census design and

formed t,he frameulork of the design that uas finally chosen.

Further reference ui]1 be made to this paper th¡oughout

the remainder of this study"



CHAPTER THREE

llethodology

1 - The Questionnaire

The disiribut,ion of the questionnaire uas achieved

by tuo methods. First,ly the researcher attended four re-

gular meetings of Game and Fish Associations in the Souris

River Basin. These meetings Lrere held on the f ollouing dat,es:

TABLE 3-1

GAIVIE AND FISH ITEETÏNGS
souRIS BA5IN, SpRING 1976

Uauanesa l]arch 4
Souris l4arch 10
f\elita f'larch 18
Hart,ney April 10

At t,hese meetinçs, individuals uho Fished the

Souris River Lrere instructed to complete the questionnaire

on the spot, and return t,hem to the researcher. Any

queries regarding the questionnaire Lrere ansuiered at this

time" The need for caution in responding to questions in

a ttleadingrt fashion Lras obselvedo The questionnaire

generally t,ook ten ninutes to cornplete. UsuaIly, some

other quest,ionnaires Lrere left uith the executive to

distribute to ot,her anglers they knor,l uho uere absent.

24
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The primary purpose of the researcher atLending

the Game and Fish meetings Lras to gain some preliminary

appreciation of the nature and scope ofl the sports

f ishery t,hrough t,he questionnaire returns. The creel

census design uouldr'of course, be aided by such informa-

tiono Also important is the fact that Game and Fish

members represent a group uit,h a vested interest in the

Souris River sports flishery, As such, it, Lras felt that

these respondents r¡ou1d provide j.nterest,ing inflormat,ion

especially uhen contrasted uith intervieus conducted

during the creel censuso

The second method by uhich the questionnaire uas

distributed uas during t,he creel census circuit. As it

u,as often impossible t,o administer the questionnaire to

alI anglers at t,he site e and remain on schedule f or the

remainder cf the censusr it uas necessary to subsample

individuals for the questionnaire distribution" The method

by uhich anglers uere chosen uas essentially a random

process, r¡ith every second or third angler chosen depend-

ing on t,he number of fishermen at the site,

In additione flifty questionnaires uere sent to

t,he Brandon Uitdlifle Association, uit,h inst'ructions to

return t,he completed florms. In totalr aFproximately three

hundred questionnaires uere distributed throughout the

st,udy area.

For the majority of the quesi-ionnaire analysest

the description r,ri11 be in the form of either frequency
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measure the apportionment of available

the sports fishery under investigat,ion

value gained from the quest,ion may be

plicat,ive lactor in the determination

tures for the individual,

2 - The Creel Census

leisure time to

. The percent,age

used as a multi-
of gross expendi-

The need for careful design in this part of the

study is necessitaLed by the large geoçraphic area en-

compassed by the Souris Basin in fvlanitoba. Additionally,
there have been .no other creel census surveys conduct,ed

on the Souris River apart fron spot checks by Conservation

0fficers o

Olver (tgZ0) recognizes this need stating,
rrA large number of man-days is spent each year

in 0ntario by Conservation 0fficers, biologists
and other field men intervieuing anglers and
sampling their catches o Hor,rever, the Iack of u¡itten
reports on this subject leads one to speculate that
the real objective uas to spend a pleasant aflt,ernoon
on a lake or stream talking to anglers. Ifl true,
it is indeed unfortunate because r.lith some advance
pJ.anning, specific objectives could have been
realized uith very littIe ext,ra effort.tt

The need to develop a systematic rout,ine that may

be sub ject to statistical analyses, u.rith a minimum of bias

inout from the researcher, is demonstrable, The anti-

thesis to a statistically sound census design is the

haphazard samplen Regier (fS06b)notes that haphazard

samples are of tittle value except t,o determj.ne íf fish

are indeed beinq taken, He further stat,es that the aopeal

of this type ofl design is perhaps rel-ated to the fact that
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it may be undertaken uhenever the spirit ñìovêso For

example, i1 uork is dragging in the office on a beautiful

day, the need for census data may suddenly become

irresistableo To fail to conduct a census in oners

f avourite trout stream r¡ould ¡ of course r constitut,e a

mistake. Regier concludes that uhen the day is ovelt

such data should be tenderly laid t,o rest in a place

uhere they ui11 cause the researcher no embarrassment.

It is obvious that data gathered on haphazard

censuses conducted only on beaut'ifuI days uould be

significantly biasedo 0lver (tSZO) cites fiieuhold and

Lu (tgSZ) as staiing that the ueatherr uhile not,

predict,able, has a definite effect on the numbet of anglers

fishing during any particular day. Hencer this is the

major justification for determining'uhe census design

and the actual uork days in advance' Olver (tgZ0)

furt,her observes that the purpose of such a procedure is

t,o minimize potent,ial sources of error by applying

mathemat,ical theory to the selection of census days rather

than relying upon the r¡hims and ulishes of the census

uorker "

Conversations r¡ith llessrs' John Peterson and

George CockJe o Conservat,ion 0fficers at Killarney and

Brandon ¡'espectively, informat,ion from questionnaire

returns, and other sources proved t,o be invaluable in

determining the design of l-he census c llost sources indi-

cated t,hat, a uorking day of fourteen hours commencing
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at 700 hourse and concluding at XAt hours uould encompass

the bulk of fishing activity on the Souris Rivêro Key

angling areas uere also ident,ified" Anglers apparently

congregated in discrete areas, uhere they fleIt fishing

opportunity uas good" Access is also an important deter-

minant for angling sitesn It uas further indicated that

angling pressure may be significantly different on uleek-

enCs¡ âs compared to ueekdays,

l,Jith this inf ormation at hand, the census uas

designed using 0lver 3 s mode1, r,.rith some modif ications c A

roving creel census uas deemed most apPlicable, given the

fact that anglers tend t,o disperse in uelI-defined

locationso Consistent r¡ith 0Iverts desiqn, randomized

starti-ng locations îor each r,rorking day uere chosen in

advance r âs uere the r,rorking days. The details concerning

hou these locat,ions and uorking days LJere chosen is

described later in this chapter, The creel census uas

also st,rat,if ied uit,h respect to ueekends and ueekdays.

The r,-rorking day u,as designed in such a fashion that the

researcher visited each angling site on the creel census

circuit, once, It uas calculated that given the number ofl

angling sites, approximat,ely one-half hour should be spent

at each site beflore proceeding'uo t,he next location. This

allor¡ed f or travel time betueen sit,es, and permitt'ed îor

completion of the circuit at 21OD hourso

The starting location of the creel census circuit

uas randomized, and the remainder ofl the circuit uas
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f olloued in a syst,emat,ic flashion ' The direction flolloued

around the circuit uas also ùha sama throughout the study

period 
"

0nce at the sit,er âfl instantaneous count uas made

of the anglers present and intervieus LJe1.e conducted.

Anglers arriving after the initial count Lrere not

consideredo During t,he intervieu, the follouing questions

uere addressed to lhe fisherman:

1. Angler origin

2n Uhat time fishing activities commenced
that' daY

3 " Success

Although incidental to this stuciy, the anglelsl

catch LJere ueighed, measured and sexed, u.rhere possible.

5cale samples uere taken for aqe det,err'¡ination" [']ore

relevanily, anglers Lrere subsampled for the questionnaire

distribution.

The method by uhich the r,.rorking days L/ere chosen

is essentially that suggested by 0lver (197t)o As noted

earlier, there uas a probability that anglÍng pDessure on

ueekends may be higher than on r¡eekdays. CorrespondinglYr

it Lras det,ermined that a higher proportion of eflfort uould

be devoied to the census on ueekend days compared to

ueekdays. 0Iver (t020) suggests that, having determined

the number ofl days available to the researcher for

conducting the census (in this case, three days of the

seVen day ueel< uere available) o it uould be desirable to
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randomly select the first ueekend day by simply t,ossing a

coin" Thereafter, the ueekend day to be uorked uould

aliernate flro¡n a Saturday to a Sunday or vice-versan

Statutory holidays (:.ncluded in the uee[<end st,rata) r,rere

also alternated aflter the first holiday day Lras chosen at

random.

The stioulation uas made that having assigned one

uorl<ing day to the r¡eekend, no riore than luo uorking days
i

uere t,o be assiçned to the r,leel<day strata. In order to

randomly chose ihe uorl<ing days, it uas necessary to use

a random numbers table uit,h appropriate coding for the

various Lreel<days. 0Iver uti Iized the f ollouinq code in
his creel census handbool<:

1et 0 and l represent l'londay\t 2 rr 3 tt Tuesdaytt 4 rr 5 It Uednesdaytr 6 n 7 t' Thursday
11 B il g n Friday

0f course, the method by uhich the researcher

choses to use t,he random numbers t,able uith respect to

the above coding is entirely at the discretion ofl the

individual¡ providing he is consis'uent, in his application

of the t,able.

These simple techniques Lrere aoplied and qenerqted

the uork scheduLe shoun on the fol-louing page. The uork

schedule uas met Lhroughout the sumrîer, uith one exception

described in the results"

The stariinç locaticrn uas chosen in an analoçous

lashion utilizing ranclom nurnb€rsc The various angling
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estimates, other parameters of the sport-lishery are to

be measured also. They include success rates (non-

instantaneous) and harvesto

3 - AgIiaI SuJ]e_vs

FinaIly, it, seemed desirable to ascertain hou much

of the spoÐt,-îishery uas encompassed by the census circuit"

In o'uher uords o it uas advisable to det'ermine hor, rTlany

anglers uere flishing in areas other than Lhose covered by

the creel census. In order to determine thisr fhree

flights uere made over the main stem of the rj.ver in

l'lanitoba.

The flights uere made in a single engine Cessna

aircraft ui'uh a high-uing arranqement that faciliLaled

observat,ion" The flights originated lrom Brandon, joined

the Souris River at, the confluence uith the Assiniboine,

then proceeded soutir as far as i,he Coulter Bridçe. The

air speed uas 7A knots, at an alt'itude of 300 f eet,.

Flying at those condit,ionsr counting anglers did not

present a problem, The flight (one-uay) q"neraIly took

one and one-half hours to complete.

Uhenever possible, Lhe flights urere chartered at

such a t,ime as to coincide r¡ith peak anqling pressuEe on

the Souris River. At these timesr it seemed most' likeIy

that anglers uouLd dÍsperse to sites ot,her than those

commonly used. In such cases, the researcher could monitor

the extent of this dispersal".

Three flights uere made. The first, took place on
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Sunday, JuIy 1 1 th, at 6:û0 P.fl.; the second on Sunday,

August 1 st at, 6 :00 p.i'1. ; and the third on Saturday t

September 11th at 11:30 A,l'1. The third and final f light

represented an a1"tempt, to measure the extent of anglíng

pressure beyond the study period"



CHAPTER FOUR

Resul ts

1 - The Questionnaire

i - Dist,ribution

The questionnaire distribution uas completed as

indicaied in the table beIou" Note that 64 questionnaires

Lrere compLeted during the Game and Fish meeLings; and 47

Lrere administored verbally during the creel census cj.rcuit.

AdditionaIly, 13 questionnaires Lrere completed by students

of Grade 9 at the Souris Sehool.

TABLT 4-1

QUISTiDNNAIRT DISTRIBUTiON
GAI{T AND FI SH IlEITI NG5

Uauanesa Souris Hartg Pletj.tg

Comp 1e te
I ncomplete

17
1

17 17

l5

rem

9
1

JDo not fish 2

TOTAL ñ 13

The origins of anglers uho received the questionnaire

uhen encountered on the creel census circuit are shoun beloun

35
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TABLE 4-2

QUESTIONNA TRE REsPONDENT ORlGÏN5 Tf?[EL CTf'J5US

Uaskada 5 Napinka 1

tïelita 3 Lauder 2

Uauanesa2Killarney-1
Brandon -2 Boissevain 1

Pierson -2 Souris 2
Del-oraine 3 Glenboro 2

Goodlands -1 Notcomolete -20

TOTAL 47

ii - tvle-Jl_berghip Comp_osltion

0f the people uho attended t,he Game and Fish

meet,irìgs r Bzf''" (¿lS respondents) uere members ol Game and

Fish organizat.íooso The respondents Lrere ltOlL male (SO

respondents ) . 0fl t,he individuals int,ervieued on the creel

census c j.rcuit, only 13/' (aA respondent,s ) inciicat,ed that

they belonged to Game and Fish organizations. Againr the

vast majority of respondents uere mal-e (gS/', 43 respoìrdents).

iii -_ :3qe C_qgoo_pition

In TabIe 4-3, the age composition ofl respondents

is given. Naturally ¡ l-tot all people uere r,lilling t,o

indicate their age, and some incidence of non-response

occurred.



AGt DTSTRIBUTION

Aoe Group

< 18
18 25
26 3s
36 45
46 s5

>55

37

TABLE 4-3

QUISTIOI'JNA TRT RTSPONDENTS

Cree1 Census Game & Fish

5
2

10
10
10
13

50
ì

iv : AJterna_tg fulgli.nF Localions-

The follouing sites Lrere iden'uified by Game and

Fish members as Locat,ions at uhich they spend at leasi,

part, of their total sport f ishing time: 0ak Lake (a

individuats), Uaterhen RÍver (Z), KiIlarney Lake, Pelican

Lake, Duck Pìouniain, Shel-lmouth Dam, l4innedosa River and

Northern l'lanit,oba.

PeopIe intervieued during the creel census stated

the follouing preferences: 0ak Lake (l), Uaterhen River (Z)t

Pipestone Creek, Gainsborough Creek, E19in Creek, Turi'lehead

Creek, Crane River, Uinnipeq Nlarrous and the Assiniboine

River.

v;- Tlige Jre_l: month

TabIe 4-4 on the follor,ring page indicates t,he iotal

number of fishing trips Game and Fish members undertook in

a usual year. The number of lesponses for the quest,ion

uas 47.

J
3
2
6
5

24

4J

ncll/r
7/.
cc7J/o

1 4/,
11ií
Ð Ð7c

1t%
4/"

)n4
2t"tl
onJLUlJ

¿ói5



FISHTNG

Janu ary
Feb ruary
l'1ar ch
April
fïa y
Ju ne

3B

TABLE 4-4

TRi PS PIR FlOflTH

25
24
14

6
(J

127

(cnne & FIsH)

Ju 1y
August
Sep temb er
0ctober
i!ovemb er
December

The corresponCÍng dat'a as supplied by individuals

encountered during the creel census is supplied in TabIe 4-5"

TABLE 4-5

FTSHING TRIPS PER I.lONTH
(cnerl cENSUS RESpoNDENTS)

97
BO
93
75
27
37

259
192

65
43

4
5

Janu a ry
Feb ruar y
['iarch
April
i'lay
Ju ne

12
1

6
0

257
35?

Ju 1y
Au gust
September
0ctober
llo venb e r
De cemb e r

[Jote t,hat peak months flor fishing are flrom Pìay

t,hrough August, uith very Iittle fishing attempted after

freeze-Up. There uould also seem to be a discrepancy in

the tuo results uit,h respect to angling pressure in the

months ofl September and October. Game and Fish members

indicated that they continued io fish the river at, the same

rate as they did in earlier part of the season uhereas

individuals questioned durinç'"he creel census indicated

that ançling pressure drocped significantly from August to

September. Further secondary daia, including iniervieus
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uit,h Iocal conservation officers uould seem to corroborate

t,he second vier¡, that is, angling pressure drops

siqniiicani,ly in the fa1I" This is a function of uater

levels houlever: in exceptional-ly high-uater years, ançling

pressure probably ext,ended into the fal1 of 1976 uith
Iittle drop in intensit,y. This, as demonstrated later in
this chapter, uoulci seem to be the case for the angling

season of 1976"

vi - ll.e.gtlgttç_ü oLTiLe _Sp_et'u pe_r Trig

Plembers of Game and Fish organizations indicated

that t,hey spent a mean of 3"58 hours per outing. Houever,

the computed variability associated r¡ith this figure is

high (SO respondents, standard cieviat,ion = 2.1?) " This

hiqh standard deviation uould indicate t,hat individuals

spend a variable anount of time fishing.

People inLervieued during the creel census stated

that they spent on the average e 3"25 hours per t,rip,

Houever, in this case the variability associated r¡ith the

samp 1e average is someuhat more rest,ríct,ed. The calculated

standard deviation is 1.39, uith 42 respondents.

vii -, lJuttÞ_er oJ Alslelg Ltr E:oup

The second part ofl question i/0, dealing uith t,he

number of anglers travelling in the respondentfs vehicle,

uas also ansuered uith a degree of variability. The mean

for Game and Fish members uas 2.42, and t.he mean for the

creel census incJividuals uas 1.98 uiLh 45 and 43 individuals

responding, respectively" The standard deviation for the
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Fish and Game sample L,as computed to be 1.06r âfld for the

creel census respondenLs, 0.51 .

Viii -- -InsLicqt,.eci AnclIi.nq Srlccess

For question ii?, the angler is asked to recaIl
approximat,ely hou many fish, by species, he or she caught

in 1975. This question Lras generally not ue11 receivedu

the prevalent feeling being that they could no'u recall
exact,ly hor,.r many f ish they haci caught. lrlo anglers admitted

to having l<epl any bullheads or sucl<ers that, they had

caught, and uhen queried to hou many they had caught, t,he

usual response uas rrlotsrr. Invariably, fish of these

species are returned t,o the uaterr or more frequently, 1eflt

on the shoreline to rot.
0n1y 35 Game and Fish members ati,er,rpt,ed t,o ansuer

this ques'uion. Coincidentally, only 35 indivídua1s j.nter-

vieued in the creel census circuib uere uilling to complet,e

this question" Table 4-6 summarizes ihe results flor the

tuo modes ol' response o shouing f ish caught, and f ish kept o

by species, on a monthly basis.
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TABLE 4-6

ANGLING SUCCESS BY SPECÏES

Game and Fi str Creel Census

Pike Ualleve Pei'cI Pike UaI]-eve Pe-Tch

April 0
tiay 14t-47 15-3 16-4 445-14e 33'4
June 209-50 B-0 9-3 483-142 17-1
Ju j-y 122-28 7 -t 400- 67 6-0
Auq" 1A9-37 12-t 2-O 163- 3ô 7-O

Jan. 55- 6
Feb. 2B- 1

i'lar" 81-38

Sei:t" 172-41 3-0
Oct. 1 30-54 6-0
f'iov, 1D7-66
Dec. 86- 0

41-10
2-t 41-10
2-1 50-30

13A- 43
100- 43

4-O 3- 3
3-3

The number uhich Drecedes the dash indicates the

total number of fish of a particular species caught in that

month, The number after the dash represents the number of

flish released in t,he appropriate month. Tot,a-l

caught minus total released uould equal total harvest,

Although there are some apparent discrepancies

beiuleen the t,uo sets of data illustrated above r it must be

stressed that the tuo groups or samples are not draun from

the same population" (ffle term "populationrris rneant to

be interpreted here in its statistical sense.)

ix Preferred Soecies

Question ;íaB LJas designed t,o determine r¡hich species

of fish the angler pref'ers to catch. Since it Lras a

relat,ively unambiguous question daia from both sourcest

the creeÌ census and the çame ancj fish meetings are com-
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binedn Seventy-four individuals responded to t,his

question.

TABLI 4-7

PREFERRED SPECiES OF QUTSTIONNAIRE
RE SPONDE NT5

1 st choice 2nd choice 3rd choice 4th choice

Pike 31 29 9 0
Ualleye 41 16 O 2
Percn 2 18 28 1

Bullhead003,4

From t,he above t,able it is apparent that, most

people preferred either pike or ualleyeo Those uho picked

pike as their first choice made reference to the game

fiqht the fish puts up uhen hooked, and t,hose uho chose

ualleye as their initial choice comment,ed on the fishrs

t,able qualit,ies. Invariably, those uho preflerred r,.ralleye

commented on t,he species t relative scarcity in the Souris

systemo

In addition, many responcJents commented that they

enjoy yellou perch for its table qualities. Houever,'they

furt,her st,ated that it uras uncommon for them to catch a

perch they r¡ould consider large enough to keep.

Incidentally, this observation contradicts findings in the

field this summer uhen several yetlou perch individuals

over the'rPìasier Anglerrrlimit (1 1b. 4 ozo in lYlanitoba)

LJeDe collected in neLs set, near the ioun ofl Souris.

å_:_L ng.l*e-t_-s-l*_E :l+¡_e*tf9!_*oll_ni_'*- lS U-u q.*v =l-gg q.L
oa¡¿ I s .9p_o t: -Fr_sli n-9.

This question uas designed ì-o gain some
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of the extent t,o uhich an angler values a dayts fishing
on the Souris River. Houever, preliminary appraisal of

the results indicated signiflicant variance. For example,

the mean value members ofl Game and Fish organizat,ions

placed upon a day of.fishing uas $11.36, uith a computed

standard deviation of ü10.00. The flact that only 28

individuals belonçing'"o t,he Game and Fish organizaticns

attempted to comDlete this quest,ion flurther exenplifies

the problems associated uith it.

ïn attemptinq t,o administer this quest.ion verbally
to people encountered in the creel census, field personnel

oflten found themselves rtcoachingr¡ the respondentsn This,

of course, is inadmissible" Therefore, in vieu of the

reasons given, it Lras decided t,o delet,e this part, ofl t,he

questionnaire from flurther analysis.

xi :_ÇJ_oss E¡pelditures

As Índicat,ed in question it'lZ, the respondent is
asked to indicate hor¡ much money herlshe allocates to:

Food and lodging

Transpor Lati o n

3. Fishing gear

The results of this question have been tabulated,

and the ansuers are dispJ-ayed in Tables 4-B and 4-9, for
Game and Fish members and individuals intervieu.red during

the creel census respect,ively.

Total expenses for t,he group o1'respondents inter-
vieued during the creel census Lrere almost double that of

1.

)
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the Game and Fish membersn Correspondingly, people inter-

vier¡ed during the cteeL census indicaied that, they spent

a larger proportj.on ofl their total angling ij.me flishing

t,he Souris than did members of the Game and Fish

associationso

In three cases, respondents noted that they made

major capital expendj-iures in the florm of a boai (and motor,

in tr¡o ofl three cases ) " The capiial expenditure LJas con-

verted inio an annual cost,, usinç a capital recovery

factor ofl t.1627 assuming a dj.scount rate of 1O%, and an

operating life of ten years. Edge (lSZl) notes that the

total recovery factor mal<es allouance for depreciation

and return on jnvestment, had t,he money been utilized in

an alt,ernate f ashion.

In the parts of question íilZ dealing urith food an

Iodgingo and transportation, the respondent is asked to

state t,hose expenses solely associated uith the Souris

River sport fishery, Houever, in the section dealing r¡i'uh

fishing gear¡ Êxpendil-ures in this caLegory cannot be

isolat,ed as solely at,tributable to one f ishery u unless

t,he responcient indicates that 10 Of. of his/her t,ime is

spent fishing on the Souris. In recognition of this
problem, expenditures under the Itfishing gearrr category,

and ot,her expenses, such as boat and moLor, are multiplied

by the f'raction of t,ot,al sport-fishing time that the

respondent, states is speni fishing on the Souris" An

adjusted value is then attainedn
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Game and Fish organizat,ion members spent an

average of $38.24 on sport flishing. The range of

expenditures uas from nil to l 375. For fishermen int,er-
vieued during the creel census, average expenditure uas

$81 " 52 r,.rith a range of nil- to $3I0.

xii -. Futul-e_use of' the Sport-_PÍs¡-inq Rssource

Question lilS pert,ained to the future use of lhe

fishing resource, given changing conditionso As such,

results of this question are not in the scope of this st,udy.

A fut,ure report, to the Souris River Basin Study Board uitl
documeni the results ofl this question.

xiii - Preflerred 9ptions f-or Enha!.ci¡q thg Sport-ffir,¿
In question í/ltt, the respondent Lras asked to

identify projects t,hat, r¡ould enhance sport-fishing
opportunity on the Souris River, in their opinion. This

information, along r¡ith flield reconnaisance, has provided

t,he basis f or a report, to the Study Board by J, F. 0 t Connor

and Ju Do Neilson. Project,s identified by respondents'

intervier,ied during the creel census, Game and Fish members

and students at,t,ending Grade 9 at Souris School are dis-
played in Table 4-10 belou.

TABLE 4-1 O

PREFERRTD IYIANAGEI'lENT OPTIONS
QUESTIONIlAIRE RESPONDTi!T5

, Game
and Fish

Creel Souris
Census School- TotalPr%jSct

stocking unspec-
ified species
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TABLE 4-1T CONTINUED
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TABLE 4-1T CONTTNUED

Game Cree1 Souris
ProjecL and Fjsh C_ensus Sçhoq! þtjÀ

correct,ion of
seLrage effluent
situation aL
Uauanesa2204

In addiLion to r¡hat is presented above, eight

individuals stated that, t,hey did not uant to see any change.

x!v -_Quest,iqnnaire ResrJl.ts from Souris 5chgo1

Fourteen questionnaires uere completed in

February e 197 6 by students of Grade 9 at the Souris School

under the direction of their Leacher, f\.ir. Phil Brouln.

These quest,ionnaires are dealt uit,h separat,ely because the

students Lrere asked at the time t,o complet,e an earlier drafl:

of the questionnaj-re. The final draft, as given out during

t,he creel census and t,o members of the Game and Fish

associations, is considerably more complet,e. Furthermore,

expenditures, angling pressure and other paramei,ers defined

by the guestionnaire are likely to be dÍÊferent for these

young anglÉDS.

From the fourteen returns, only one individual

indicat,ed that, he did not f ish " A.L1 respondents L,ere male o

and t,hey indicated that they uill qo fishing 23 t,imes on

average, in a usual year. They ui11 spend 2.96 hours

fishing on average, and uiII catch about, one fish every

tr,.ro hours " Although they indicated that they consider

uralleye and pike equally desirable, ualleye are very rarely

taken. Uith the exception of one young fisherman uho must
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travel ten miles to fish on the

localIy. They estimated their
expenses as fallin_o in the $5-$

2 - The Cree1 Census

Souris, all of them fish
annual sport-fishing
1 0 range o

The creel census encompasses the period commenc-

ing l'1ay 15th r continuing through to August 15th. The

reader is reflerred back to Figure 3-1 for details of the

days uorked. Uit,h only one exception, the uork schedule

generated by the met,hod outl-ined in Chapter Three uas

folroured throughout t,he summer. The exception refe¡red
to uas that the researcher uas under obtigation to man a

ueigh-in st,ation f or t,he souris Game and Fish Association.

Important information regarding the fish stock of Oak Lake

uas gathered coincidentarly, Houevero the Fish Derby fell
on Sunday, June 27Lh, a day that, Lras originally assigned

as a creel census day. The alternate arrangement that uas

settLed on meant that saturday, June 26Lh uas substituted
as a creel- cansus day.

As not,ed earlier in Chapter 0ne, the angling season

encompassed by the sLudy period Lras abnormal in that, record

f 1or¡s r,rere recorded throughout the summer. This mani-

f est,eci itself upon t,he creel census in a negat,ive f ashion,

as many of lh" angling sites that Lrere to be included in
the census uere inaccessibre. These sites uJere those above

the toun ofl Souris, uhe,re channeL capacity is considerably

louer than reaches of ihe river belou souris. These sites
remained inaccessibler at least, in part, until the end of
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June.

Hence, the circuÍt uas in a continuous siate of

flux as neu angling sites opened up and the census Lras

expanded to accommodate them. General impressions of

anglers uere that this year uas an unusually good one for
fishing. This is att,ributable, at least in part,, to the

ability of upstream migranis to circur¡vent the Uar¡anesa

pFRA darn (tne most flormidable barrier to upstream mi.gra-

tion) and move int,o t,he upper reaches of the river.

A reliable group of personal contacts gave the

researchers up-to-t,he-minute informat,ion uhen neu angling

sites became accessibl-e as the f l-ood uaters receded.

Furthermore, in addition to this information¡ rBgular

reconna-i-ssance of the angling sites uere made.

Eventually al I ant,icipat,ed angling sit,es becanre

productive as fishermen moved in. As an aside, it uas

amazing to observe the ttgrapevinerr betueen anglers of the

st,udy area in operation o For example, it uas not unusual-

to drive by an angling site uith only one fisherman

occupying it, and repeat the operation t,he f oJ-louing day

at the same time only to find some ten t,o fifteen anglers

at the site simply because they had heard t,hat the indivi-

dual fishing on the preceding day had had sone luck.

Equally impressive uas the drop in attendance at each site

as anglers felt. it had beccme unproductive.

Prior to aIl angling sites becoming accessible,

the researcher maintained his pre-determined uork regimeno

only r,.rith increased surveilLance of those sites that uere
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available. By the end ofl June, the creel census circuit

included those sites shoun on Figure 1-2. This uas t,he

final form of t,he creel census circuit"

During the study periode 519 anglers uere inter-

vier¡ed and data Lras collected uith respect to angler

origin, anqling pressure ancj successo This inflormat,ion

is presented anci anafyzed in the îol1ouing paqese Uith

the kind consent ofl'uhe Department ofl Rener¡able Resources

and Transportation Services, Province of l4anitoba, the

researcher uas able to attend a ueel<-long uorkshop on

statistical methods as applied to creel censuseso The

uorkshop Lras conducted by Dro Dave Bouden, University of

Colorado. In the follouinç pages, formulae present,ed in

the r¡orkshop are utilized extensively in arriving at

statements of data rel-iabilit,y. Uhere they are used u the

formula or equation is cited as: Dr" D. Bor¡den personal

communi.cation.

i - Est_iEllion__qf lUrg_Iills_ PJ-çsggse

Although it uas originally intended t,hat angling

pressure estimates be st,rat,if ied by month, it uas f ound

that stratiFication int,o rtearJ-y summer I and rrlate summerrf

estimat,es uas more useflu1. The cÍivision of creel census

results is shoun on TabIe 4-11 on the follouing page.

The rationale behind such a division is clear-cut. Up to

June 24thr ânglers uishing t,o fish in the Coult,er Bridge

area uere p::ecluded lrom doing so by flooded conditions.

0nIy after June 24'vh uere si-ream flou condit,ions flou
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enough to permit, intensive use of t,he river banks for

sport fishinç" 0nce this area opened upr the site
experienced heavy angling pressure as it is close to the

population centres oi {YleIita, Coul-ter, Pierson, Ly}etono

Uaskada and Del-oraine. Hence, daily angler counts LJere

June

TABLI 4-11

DAILY ANGLER COUNTS DURTNG

U.gg!'€-a!-s

19 anglers
12
24

12
13

7

CREIL CENSUS

Ueekdavs

7 anglers
\

7

Early 5ur¡mer

4
B

2
6

July

Auqust,

24

34
19
2t
17

46
27
19

)ç

20
14

7
23
1û

Late Summer

5
20

7

inllated accordingly. Inclusion of angling pressure

estimates flor the creel census days falling on the 26Lh

and 29Lh of June uould have iniroduced considerable

variance t,o t,he overall- June estimate 
"
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The possibility that, stratification uit,h respect,

to ueather conditions uould lead to further reduction in
variability uas exploredo Houevery âFìgIing pressure

variation est,imates did not decrease appreciably uith this
method.

A further source ofl variance is the occasional
group ofl picnickers uho ciecide they uant Lo make a day

trip for fishing, usually in a group of 4-1A people. 0fl

course, t,he inclusion of such parties in the estimaie of

average daily angling pressure I eads to inflated resuLt,s

for that.day. Houever, they cannDt, be. ignored as such

groups contribute signiflicanlly to the overall ançling
pÐessure exerted on the resourceo

The data presented in TabIe 4-11 represent the

number of angrers encountered per creel census ci¡cuiL.
In cases r,:here more than one visit LJas made t,o each

angling sit,e ¡ ârì average LJas calculated. Based on this
information, angling estimates are nou calculated for

Ueekend, early suminer

2. Ueekday, early summer

3. Ueekend, Iate summer

4. Ueekday, late summer

Let the mean of uleekend early summer angler counts

be V. ..r. As noted ea¡1ier, the t,otal count obtained'LyêSrUd-

in a single circuit mult,iplied by the lengt,h of the inter-
var becomes an unbiased estimate of anql er/nours uithin
t'he interval. I fl, in turn o Lhe daiJ.y est,imate is rnul-tiplied

't .
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by the number of ueekend days and st,atutory holidays

uit,hin the time segment, an estimate is obtained for the

period. This is cjone belou:

f . = 14.5'Ìresrue
N =13esrtJe
V"es,LJe = 14

uhere

N^^ = number of ueekend days and
6ê I Iõ" statutory holidays uiihin

early summer

K""r"" = length oi angling day

Hence, an unbiased estimate ofl ueekend angling

pressure during the Itearly summerrr is:

E""r"" = (*"urr") x (0"=ru") * (iir""rr")

= 26to angJ-er/hours

SimilarIyo an unbiased estimate of ueekday angling

pressure can be obtained:
ê
E"^^ ..r = Qg) x (tz) x (s.os)esrLJo '

= 2õoo*anglerr/hours

Note that the lençth of the angling day, from experience

in the flie1d, is only 12 hours f or the r¡eekdays, compared

to 14 for ueekend days"

Having derived both ueekend and ueekday angling

pressure estimates, it is a simple matt,er to combine them

for an estimate of total angling pressure during the

+i The bar over t,he zero indicates 1ast, signif icant zero.
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ll early summer !l

t"=rtot,al= (t"rr,r") + (E""rr¿)

= 4600 anqler,/hours

It remains to attach some measure of reliability

to this piece of inlo¡mation. It must be remembered that,

since the creel census ìJas based on an ínstantaneous count

technique, estimates ofl variance uill reflect this fact"

The equation given belor¡ produces an ovelee,tiLnL?'Le of

uhere: v. = 14.5'l-resrue

"n3Þ É JtJ

l( = 14.O
N = 13"0
n = 6.0

2s--- = 3'100r000es , LJe

variance associated uit,h data obtained from instantaneous

counts: (Dr. D. Bouden personal communication)

Uariance inst,antaneous = rf x? ("2-y.)
sample

uhere:
2s- = variance r¡ithin samp 1e

I'l = number of days to be sampled
flrom

n = number of creel census days

Yi = mean of dailY counts

K = length of interval (hours in
angling d"y)

The above eguation is nou employed to measure the

variance r¡ithin early summer ueekend days

2 ..2 ..2 ,2s = N' x K (s v. )" esrue '" esru]e esruetl_l_l¿99-sue'
n
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Similarly, an estimate for variance uith respect

t,o early summer uleekdays may be obtained from equation 1

utilizíng the flo1louing data:

Yir"srr,ld

S

K

N

n

= 5.63

= 5.41
=12.t
=29.4orì

Hence:
2s-es,ud = 461 ,OOD

To obtain a variance estimate for the entire early

summer period, the tuo variance estimates may be added:

2-u-eu = 3'570tÛ00

The standard error is t,he square root of the

varj-ance. Hence, S"E.es = 1890"

It. is possible to cjescribe a confidence interval
for the estimate of angling pressure that has been obtainedn

The f ollor,ling expression f rom Larkin ( t SZS ) , describes the

appropriate confidence int,erval:

i + t n/2, df =n-1 
( u"" )9'{ (i t qr, df =n-1 

(.*" )

uhere t /rrclf=n_1 is the valua ofl t at t,he confidence

level chosen (gOfr) tor the appropriate nunnber of degrees

of freecjom (n 1). ïn this case, deçrees of freedom = 13

and the t value = 1 "771 " Hence, t,he conf idence interval-

for the early summer angling pÐessure estimate is given by

t,he f o1]ouing expression:

2

1zst ({ dz es o
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Late Summer

Repeating the procedure for estimation of anqling

pressure using late summer dat,a, the îollouing data is
generated:

E. = 62o0lsrue
E. , = 6100Isrl,Jo
r..Ls = 12r3DO angler,/hours

Applying equat,ion 1 to late summer datae the

f ollor,ring dat,a is generated:
2

=-I=rue= 23r800r00û

2.u-1"rud= 16r600rû00

2

"-1u = Atr000rû00r thereflore S.[.1"=

6360.

Applyinç equation 2 to the preceding data, degrees

of freedom = 15, the follouing expression is obtained:

12AO < 4< 2s,4DO

This i-s the conflidence interval for i,he ]ate summer

angling pressure estimate.

ii - Es_b:Lmett,:L_on_of .Çat_ch-pjr-[njt E fl f ort
In this seetion, est,imates of anç1er success for

both r¡eekends and ueekdays are calculatedo In additionu

estimates of angler success are calculated using fish &É"
Thisr of course, ui11 lead naturally into t,he next section
dealing r,lit,h harvest o An important assumption to note at,

this point, is that aIl fish returned to the uater by anglers
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survive,

Estimates of anoler success based on fish cauqh-g

are noLr computed. gor¿Jn (p""sona1 communication) notes

that, an estimate ofl the catch per unit eflfort ratio (R)

is given by total catchr/total hours. The ueekend

estimat,e for the Souris River is R =,60. Given t,his

ratio, the equation flor determining the reliability of

the estimat,e is given as: (Bourden personal communica-

tion )

Standard Error

i.rhere: (uleekends ) [=30
n=13
lt*', = 27 t23D

t
LY'i = 9 1160

D*iyi = 1sro2o

-9x- = 11575,48

TABLE 4-12

ANGLING SUCCESS OF FiSHERIVIEN ENCOUNTERED
IN CRTTL CENSUS

Ueekend U_eekday_s

(â Þl N -^ r / xv )2 + ttE( x ,)z -zay,i yi\
vNxz'

Hours
fished -cauqtL

172
39
35

keot

33
1B
22

B1
49
47

Hour s
fi she d

13
3

16

caug!¡t, rcÉ
18 7
31s2
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4-12 CONTTNUEDTABLE

Ueekend

Hours
fished

16
13

7
J/
95
29
21
52
62
?o
49

æs.$r.t

B

1

11
15
35
20
¿J
26
42
25
2B

Kep !
5
1

11
11
35
14
22
23
3B
23
25

Ueqkdays

Hours
f i s!_ed- qau qh! t<ep!

544
820

10 2 1

200
6BB

51 19 19
25 23 23
18 11 11
12 t9 9
23129
1274
500

43 20 15
BBB

Applying those figures l-is,ted above to equation 3,

generates a standard error for the ratio = .0S" Using

data f rom the uee!<days section of TabI e 4-12, an est,imate

of .5g for catch per hour is derived, Applying equation 3

to data obtained during the ueekdays indicates a standard

error of the ratio = 0.07.

0ne qualificaùion uith respect, to the above

calculations is that caich per unit effort stat,istics for
t'he first ueekend day shoun in Tabre 4-12 is not included"

ïhe reason for this is that these statistics uere obt,ained

on fllay 16th f or a tribut,ary called Plum Creek, This

tributary is an import,ant spauning channel for nothern

pikeo Houever, flor some reason, upstream migrants con-

centrated belou a cuLve'rt at the Highuay ilZ Bridge near

the toun of Sou¡is. Anglers uere quick to notice t,his
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fact, and enjoyed unusual success accordingly. As

statistics obtained on t,his particular day Lrere not

representat,iva of the situation at large, it Lras decided

to ignore t,hem.

The same statistics as calculated above using

fish caught¡ âDe noLr computed using fish kept,. Estimates

of success using these data are .54 and .47 r for ueekends

and ueekdays respectively. Calculated siandard errors

of t,he ratio are.05 and.06 for ueekend days and ueek-

days respectively.

tJeighting the tuo estimates on. the basis of

number ofl ueekend days and ueekdays in the study period,

a catch per unit eflfort estimat,e is equal Lo O.49 (fisn
kept). The standard error of the estimate is close to 0.0S.

iii_ - Har,vqqt Eg .t_irnates

From preceding sections dealing uith anqling

pressure, it has been det,ermined that estimates of angling

pressure for t,herrearly summerr¡interval and thetrlate
summerrt interval are 4600 and 12r3t0 angler/hours,

respectiveJ-y. Combining the tuo est,imates, an estimate

flor t,he enÈire study period is given as 16r900 angler/
hours.

In an analogous fashionu it may be shoun that the

standard error associated uit,h t,he above est,imate is 6640.

Given the information computed over the last t,uo

sections, it is nour possible ùo make an estimat,e of t,he

harvest (totat number of fish retained by anglers, assuming
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released f ish suf lered no mortality ) " An estima'r,e of

the harvest is given by: (C.U.E.) x (if of angler/hours).

In this case, the harvest estimate is 16r900) x (.a9) =

82B0 fish. Given this esi,imate, Bouden (personal

communieation) notes.that the f ollor,ling equation gives an

estimate of the variabilit,y associat,ed uith t,he estimate:

s.E. r#l = (sE [ñJ )'LeJ )'{ se
,t2
o [aJ r% (n)i., @)2

r¡here $=
.a,2
c/

8=
O'=
n=
.¡2n=

n=
nÂn=

(sr

t"49 (catch per unit effort

o "24

0. 05

0. 0025

16r90CI

2A6 r 000,000

6640

44 r 000,000

SE

SE

5E

SE

Solving equation 4 using t,he above data yields a

figure of 3300 as an overestimate ofl the standard error of

the product of angler hours times catch per unit, effort.

Inserting the standard error est,imate into equat,ion 2 e

the follouing confidence interval is derived: (d= .10,

degrees of freedom = 30)

26?o (/r((t3 e eoo

During creel census circuit,so intervieued anglers

had caught and l<ept a tot,al ofl 4OZ fish. Three hundred and

sixty-tr,ro ofl these uere Northern Pike , 34 uere uall eye¡ six



69

LJere Yel1ou Perch, and t,uo uere saugErs ¡

by species is shouln in Èhe table belou.

TABLE 4-13

Average ueight,

FISH, BY SPECIES

Ualleve (S0) Perch (o) Sauoer (z)

AVERAGE UEiGHT OF

N"_Pi'Ke (SO)

?96 gramsx

Standard
Deviation 474

861

5ûB

26D

164

411

100

340-482

numb er

Range 255-2523 113-2155 113-56?

The number bracketed after the species name is the

ofl fish in the sample,

Given that lhe estimat,e of total harvest for the study

period uas B2BCI flish and t,he obseryred proportion of species

caught during the creel census¡ the estimate for tot,a]

llorthern Pike caught during the st,udy period is 7456. Given

the average ueight, of pike displayed in Table 4-13, biomass

harvested is 5935 kílograms. Similarly, total ualleye taken

during the study period is 700, representing a harvest of 603

l<ilograms. An estimate d 124 perch uere t,aken during ti-¡e stud¡,

period, account,ing for 32 kilograms. FinalLy, 41 sauger uere

taken, representing a harvest, of 1? kilograms. Total biomass

harvested during t,he study period is 6587 kilograms, It is
stressed that, this f igure represents an est,imat,e at best,,

given the variability associat,ed uith the tot,al harvest figure
and the averaçe ueights ofl t,he species,

iv - Ang1er-Qåi.qin

Reflerence to Table.4-13 on the follouing page ui11

reveal angler origins uith respect t,o the angling sit,e
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visited. The angling site at coulter Bridge sustained

t,he heaviest, anglíng pressure. This is perhaps attribu-
table to the fact, that, the locat,ion is one of the feu

sites in the extreme south-urestern corner of []anitoba

that, is amenable ùo sport-flishing.

TABLE 4-14

AI''JGLER ORIGIN

(3
z.
H L¡J

-F-cD l-r
Hú)

ORIGÏÍ{

A lexande r
Boi sse vai n

Brand o n

Coulter

Delorai ne

Dominion City

Dunre a

Elgin

Gl enbo ro

Goodlands

Har Lney

Hi1 ton

Killarney

Lauder

LyIet,on

Í{ Ê{
oo 0)

J-J gì .{J
F{ -O .{ l(
:l'.{ f l.r
Oß{ OcJjjg oa

1-

13

517

59

3

(ú
s)
q)

C,
(ú

fE
(5(Ú

=O

-
o

_o
f{

t¡J

o
.-t
f{
o
.IJ J(Jtu
..-l (Ú

>o_

u)
.-t
A
f,Eoõ
Cr](]

EO
f,o
-1 t4
a(-]

o
l-)
.-t
-t0l
E=

OE
+J (0
.,{ cl
-toc!

É{0) ñE
0) Cfl .¡-) õEE ..lo
:l ..{ .{
(ú f{ O-
J G) 

=ìS

3

1

3

1

1

2

7

5

1

2

q

tÐ

.J

6 1 45

1

tr

1

1



71

TABLE 4-14 CONTINUED

o
-o
-t
l.¡J

t3
z.
HLJ
fL

U) 11
H CI)
tr-

ORTGÏN

1

1

ôô¿oJJ

É¿ çl
0)0) 0l
.{.) C¡ +r
-l-O -lJ:J.Fl J Uok oo
('J CD L) O.

f40lOEOE
CD Ctl rr õ .{-J (ú

-Cl -O .-l ô ..1 O
:l .-t .-J .{
ñ Ê¡ 0)s OC\

r m ç-:\ ç=L

cú
IJJ.-t E 0)
F{ f,0)
O -lf{t ÈcJ

15 1

2

48

a
..{
,1
:]E
o(!u)a

(õ
.r{
k
C]

.4J il
O l-1.-l o
> cl-

(ú
U)
0)
C
o
3E(t(Ú

=o

fllelita

I'lap i nka

Ninette

Po r tage

Pierson

Shi 1o

Sou ri s

Stockt,on

Ti 1s ton

Uaskada

Uauanesa

Uinnip e g

0ut, of
Flanitoba

13

1B

1

1

39

J

B J

11

JJ

13 11

4

14

1

JI

212

1

14

2

TOTALS 167 coJU 761B 21 12 5 111

The Uauanesa Dam uas the second most frequently

visit,ed sit,e on the circuit. Even t,hough this locale

competes uith other angling sites not on the Souris, it
draus anglers from a large area. The probable explanation

flor this is that the sit,e is the only angling location on

the Souris thaL consistent,ly produces ualLeye.



72-

The Plum Creek site, althouçh avidly fished uhen

fish uere availabler uâs of ephemereal importance. As

noted earliero anglers from a large area converged on this
site in llay uhen f er,l other locations uere avaiLable.

It is likeIy t,hat on a more typieal year the plum

Creek angling site uill not support as many anglers.

Furthermorer it uas noted that channel dredging operations

dounstrearn from the site ui11 like1y reduce the size of
the pool t,hat orevíously fish had congregated' in before

at,tempting to proceed upstream"

0nly 19 anglers stated that, t,hey originated from

ou'uside the provirìce. Invariably, a1I anglers stat,ed t,hat

angling opport,unity supplÍed by thp Souris River Lras

incidental to them taking the trip.

v The Valuation of the Resource

0n the fol-Iouing pages, the travel-cost approach

to det,ermining the value of the sport,-fishing resource is
applied. The southern portion of the creel census inc'rud-

ing llelita Dam ;i¿1 and i/2, fvlelita, Coulter park and Coulter

Bridge LreDe used in this det,ermination. For determining

t,he distance travelled, the approximate geographic centre

of t,he area ( tttetita ifi Dam Site ) uas used as i,he common

destinalion. The area described seemed an appropriate one

t,o choose¡ âs a disproportionate amount of the total
angling pressure exerted on the study area takes place

there. Furthermore r arlgling opportunities apart f rom those

supplied by the Sou¡is River, are almost niI. If there
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LrBre other angling sit,es available, the demand curve

shoun in Figure 4-1 uould be considerably distorted.
Using inflormation gat,hered during the creel

census r and populat,ion counts f rom preJ-iminary inflormation

from t,he 1976 Statistics Canada along uith ínfoimaùion

from publicat,ions of the Department of Industry and

Commerce, Government of t4anitoba (see Reflerences Cited),
the number of trips or visitations per one thousand

population ofl tor¡n of origin is computed. The clata

generated is then compared to travel cost informat,ion.

The travel cost, daLa assumes a ,cost of 1Aø a mi1e.

(Spargo Err! used 1Oø a mile in his study of the

ltlargaree River sport, flishery, in Nova Scotia. ) The travel
cost rate is based on t,he variable costs associated r,lith

operating the vehicle in order t,o pursue recreation. Var-

iable costs include gas¡ oi1, Lrear and maintenance. Apart

from the problem of det,erminingrraveragerrL;ear and main-

tenance intervals, those constituents listed above are

reasonably easy to quantify. 0ther constituents of tot,al
travel cost, such as the time cost¡ âre not so easy to

ascertain. Since time costs are the opport,unity cost,s of
t,ime spent, in traveln they ui11 vary greatly for each

individual. [vloreover, travel costs f or individual f isher-
men r¡ouLd depend on hor¡ many anglers came in the câto

Therefore, it r¡ouLd seem that there are great data require-
ments to accurately determine the travel-cost, rate. A

round trip is assumed Ín all cases.
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Boi ssevai n
Har t ney
Tilston
Lyleton
De lo rai ne
lle 1i ta
Pierson
Ua sk ada
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TABLE 4-15

TRAVEL COSTS AND UTSITATiON
RATE S

In t,rips/thousand-

.29
'l .65
2.63
3.58
4"11
4.39
4.85
5.09

t,raveå c_os'E_s ($)

1I,00
9.40
6 "203,00
6"00
2"4t
2.go
2.BD

The correlation coefficient (") for the tuo sets

of data presented above is -o93, significant at the gS%

levei- of confidence (d.f .= n-2 = 6). Using the displayed

data pointsr a semi-loqarithmic curve fit using the least-
squares method is obtained. The y axis intercept is corTì-

puted as 11"53, and the slope is -1.8S. The curve fit is
shor¡n on Figure 4-1 , on ùhe flollouing page. The equat,ion

of the line is given by:

y = (-t.e3)fn x + 11.53

The general florm of equation

and the inùegration of this is given

d
(-
J V dx = (a . ln x - x + b

\J
U

insert,ing the limiLs ofl integration:

= ad'1n(d) d"bd

y = aln x + b,5 is

by:

-rl:

acln(c)+c-bc
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Choosing the limits of integration as S.09 and D.Z9¡

the definite integral is nou calculaùed usj.ng equatÍon 6,

A value of $ì3529.86 is obtained. This, houever, is the

valuat,ion o1= the sport-fishinç tesource for those eight
touns shor,¡n on Figure 4-1 . Ihe t,otal population of those

eight t,ouns is 4809¡ uhereas the Basin population is given

as 17 ,593. ( qnonymous 1 9ZS , 1g? 6) . l4ultiplying by the

appropriate flactor, t,he valuation of the sport-fishing
resource by the entire Basin population is $12rg13.46.

This is a valuation flor the length of the study period

only. (B"nefit,s per angler/hour equal l6ø).
Having applied t,he t,ravel-cost technique, the

gross expenditure method of valuation is nou dealt uith.
[Iembers of Game and Fish organizations indicated on

Tabl e 4-B that their total expenditures attributable to

the Souris River sports fishery amount,ed to $1911.93"

They also stated they exerted a total angling pressure of
2427 angler/hours. Using the benefits equals gross

expenditures approach, this means a benefit of ,?96 per

angler/hour. Flult,iptying this figure times the estimat,ion

of angling pressure exert,ed on t,he entire system during

the study period yields $13-4!0. _

The technique described in the last paragraph can

also be extended to information provided in questionnaires

completed by anç1ers during the creel census, Benefits

are equal to 96ø per anglet/nouro Using this information
(see Tables 4-5 and 4-g for angling pressure and çross
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expenditures respectively), an est,imation of beneFit,s is

$l o"?qq.

vi - Aerial Survey_8esul-ts

The purpose of the flights Lras to determine the

extent, to uhich anglers confined t,hemselves to those

locations included in the ground survey.

TABLE 4-16

5UI'1I4ARY OF AERiAL SURUEY RESULTS

Inside Creel Outside Creel
D-ate of Fli.qh! Census Circuit, Census Circuit
July 1 1 th 52 anglers 11

Auqust, 1st 54 rr 10

September 1 1 fh 6il

Ueather conditions on a]1 flight,s Liere the same;

it uras excellent ueather for fishing. Sunny skies and

moderate temperatures prevailed. Anglers spotted inside

the creel census circuit uould have been recorded by t,he

ground census uhereas anglers outside the circuit uould

not.

J
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Co nelusio ns

It is signiflicant to note that anglers in the

46-55 and > 55 years old age categories form the bulk of
f ishermen r¡ho responded to the quest,ionnai"". : shourd any

improvements be made to the sport-fishery¡ consideration
shourd be given to this fact. Reduction of st,ream bank

grade to ease access for elderly anglers is one opt,ion

that, could be considered.

Although the average age oi anglers in the Souris

Basin uourd seem to be rerat,ively o1d, there is no reason

t'o expect angling pressure on t,he souris River to decrease

in the fut,ure. Popuration projections indicate that the

45-54 year old category uilr decline by one or t,uo percent,

uhile t,he 55+ category ui11 gror,r by tr¡o or three percent,

At present, t,he 45-54 category comprises approximately 10

percent of the total basin population, uhereas the 55+

category comprises about 30 percent, (D". Hn Do schellenbergr
personal communication) . This inf ormation, plus the f i.t<f i-
hood of increased leisure time, indicate the probability
of increased angling pressure on the souris River in the

future. .

7B
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Peak mont,hs for fishing on the Souris River are

f rom lnlay through Auqust, r,lith very little f ishing attempt,ed

after freeze-upo 0nry turo ]ocations rrere identiflied by

respondents as areas t,hat supported ice-fishing. The

first and probably most import,ant site is at the souris
Bend uildrif e fvlanagement Area, also relerred to as the

Elbor¡ in this study" The second site is just north of the

canada-united states border u.lhere one respondent noted

that t'he ice Lras not strong enough to supportlhi" car.
Anglers not,ed that they spend r orì average, about

three and one-ha1f hours per fishing trip. The estimate,
houever, varies r¡ide1y from angler t,o anç1er,

The game species u.ralJ.eye and northern pike enjoyed

roughly equal status in the eyes of fishermen. fvlore

angrers preferred r,ralleye as their first, choice ulhereas

more anglers preferred pike as t,heir second choice.

Anglers indicated t,hat northern pike made up t,he

bulk of game flish caught on the souris River. The creel
eensus r¡ould corroborate this piece of information;
approximatety 95% of game fish caught, urere pike. The

angring site at uau.ranesa, particularly durinq the months

of June and July, uas a consistent ualleye producBr. In

factr at only one other site (coult,er Bridge) uas uarreye

ever recorded this summer.

Key angling areas identified by questionnaire

responcients did not aluáys support int,ense angling pressure

in 1976" This uas due t,o the unusuarly high uater conditions.



BO

Stop-log dams that in a norrnal year uould provide a fishing

sit,e in normal- years uith the stop-logs in, uere Lef t open

throughout the study period,

It is interest,ing to note that, the Game and Fish

members took part in'signilieantly feuler angling trips

than did fishermen encountered during the creel census,

Correspondingly, Game and Fish members spent less money to

fish on t,he Souris. Houevern because Game and Fish

members almost invariably lived near the river, their
average transportation costs r,Jere much greater t,han

fishermen intervieued during the creeL census circuit.

0ne managemenL opt,ion suggested by Game and Fish

members deserves further comment. During the meeting in

Hartney, one rat,her vocal member complained about, black

fly problem uhile fishing. 0ther members agreed, and

not, surprisingly this met,hod ofl enhancing the sports

f ishery app eared no Iess than nine t,irnes in comp leted

quest,ionnaires" At, no ot,her time uas thís problem brought

to t,he researcher I s attention.

The estimate of angling pressure for t,he study

period uas comput,ed as I 6 
" 
90,0 atglerft'rgure. The var j.ance

associated uith this estimate is not due t,o the census

design or tha execution oF it, The variat,ion r¡oui-d seem

to be inherent in t,he lishery and may be due to:

Abnormal nature of the fishery this year,
uith angling sites being available and/or
productive only part of the time,

1n



B1

2. A larçe proportiDn of anglers intervieued
uere farmers uith definite pat,t,erns to
their time allocat,ed to uork, ulhich uould
be reflIect,ed in the amount of time they
have avaÍlable flor sport-fishing.

The catch p er unit ef f ort st,atistic j-s more

precise because it is based on non-instant,aneous counts.

Harvest figures have a lesser precision because there is
an instantaneous element incorporaLed in them.

The Souris River sport, flishery is a resident sport,
Ifishery onIy. Indeed there uere some anglersruho Índicated

that their homes uere outside t,he Souris Basin, but

invariably t,hey added t,hat, the reason that, they made the

trip uas not t,he angling opportunity aflforded by the

Souris River. Although some personal contacts suggested

that North Dakotans may cross the border to flish in the

Coulter area, t,here is no evidence to support this
possÍbility.

The valuation by t,he gross expenditure approach

and the travel-cost t.echnique is remarkably close. This

may be coj-ncidencer âs each method has a number of inherent

assumptions that make the application bound uith qualifica-

tion. 0f the tuo approaches, the gross expenditures

met,hod is preferred because of its relatively defensible

theory and its easy application. Its overall utilit,y is
perhaps enhanced by the modÍfication suggested in this
paper, r,.rhere a correction f actor incorporating the percent-

age ofl total angling tirtre att¡ibut,able to t,he Souris River

is included in the calculations.
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Uhatever valuation is
that the estimat,e of benefits

for the period conmencing llay

August, 15t,h, only.

used, it must be remembered

presented in this study are

15th and concluding

Furthermore, it is likety that the valuation by

the tuo techniques underest,imated the reaL value of the

sports-flishery t,o the people uho use it. There are three

reasons lor t,his" The first has already been explained,
I

that, the st,udy period encompassed only a fract,ion of the

angling season. An est,imate of the completeness uould be

75 percent. Secondly, the technÍques employed do not take

into account the fact that there are very fer¡ compet,ing

interests for ine recreat,ionists t leisure time in this
area. In other uords, if there uas no furt,her opportunity

f or sport-f ishing on t,he Souris River, there uould be f er¡

alternatives 1eft, to t,he uould-be angler. In vieu of the

fact t,hat, many of the intervieued fishermen Lrere ret,ired

and devoted considerable amounts of their tj.me to anqling,

this is a serious consideration and one uhich is not

apparent in the overall valuation. FinaIly, t,he Souris

sport,-fishery is a resident, only sport-flishery. Hence,

any valuat,ion incorporating costs of transportat,ion to and

from the fishing site t¿i11 undersLate the benefiLs.

From t,he f lights over the study area r ãrì approxi-ma-

tion of the completeness ofl coverage for t,he ground circuit

uould be B0-90iã. This u,rou.ld mean thaL the estimates of

angling pressure and the valuation usinq the gross
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expenditure approach LrCIuld be understated by 1O-2O%.

Finalryo it is perhaps of interest to discuss hor¡

the study might have been improvedo rt is possible that
an aeriar survey might be a more cost-effective approach

to the census, but such a survey could not suppry inflor-
mation on angler success, harvest or origi-nso Houever,

some combination of ftights and grouncJ surveys miqht, be

abre to supply the necessary information at ress cost.
Given the nature of t,he f ishery ¡ r¡it,h unstable

ulater conditions and concommj.t,tant fruct,uating habitat
for fish, coupred uith changing ançling pressure through-

out t,he river, a roving creel census is probably stiLl
the best design for the situation. If sport fishing
condit,ions stabi !íze in the f ut,ure, uit,h angling opportunity
uniform throughout the river, then a more simplified design

for a creel census may be employed, uith perhaps only a

section of the flishery monitored at a given time. Houlever,

given present conditions, such a design is not practicaf.
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Departmenl of

Renewablc Resources & Transporiation Services
1495 St. James Srreer

Winnipeg, Manitoba
R3H OWg

SOURIS RIVER SPORT FISHING QUESTIONNAIRE
(Your ans\¡rers r¿Í11 be treated rvith sErict confidence)

The purpose of this questionnaire is to help the Souris River
Study Board Bather data on the resources irr your area in light of recent-
1y proposed projects, The objecrive of
this partícul-ar study is to learn more about the value of sport fishing
in Èhe souris Ríver and È,hus enable us to better plan our management
activities.

As a resident of this area, your contribution to
study ¡,¡ould be most appreciated.

import ant

Please print your name

and address (optional)
Do you belong to a fish and game organization?

this

1)

2)

at

go

3)

Please indicat,e your

under 18 years -
I8 - 25 years -
26 - 35 years -
36 - 45 years -
45 - 55 years -
over 55 years -

Did you fish for
year?

age-group.

Male

sport in the Souris River
If not, where did you

Female

least once ín the last
for sport fishing?

4) If yes,
of a day

May

June

July
Augus t

indl-cate approximately how many
fished) in a rnonth you would go

Septernber

0ctober

November

December

days (a day is all or any part
f ishing.

January

February

March

April

each trip?s) About how much t.ime would you spend fishing cn

Horv many uriles do you travel from home to fish on the souris?
miles. Hov¡ rnany anglers travel in your car?

6)

XVi

hours.



by
l-n

7) About how many fish,
fishfng ËrÍp fal-Ifng

M.y.

specl-es, do you caÈch (or
each of the months listed

June

September

Caught Released

release) ín a given
below:

July

0ctober

Caught Released

Caught Released Caught Released Caught Released

Pike

trIa11eye

Perch

Bull-head

Others
(specify)

Píke

Walleye

Perch

Bullhead

Others
(specify)

Píke

Walleye

Perch

Bullhead
0thers
(speclfy)

Pike

Walleye

Perch

Bullhead

0thers
(specify)

B) From the

in order

3)

August

Caught Released

November December

Caught Released CaughË Released

March

Caught Released

January

CaughÈ Released

April-
Caught Released

Febrgary

Caught Rel-eased

species listed

of preference:

indícate what type you prefer

2)

above,

1)

4)

XVii

to catch,



9) How ofÈen did you fish the Souris River tn l-975?

LrtraÈ percentage of your t.otal angllng
tl-me ls spent sport fishlng on the Souris Rlver?

10) Please indicate on the aÈËached map where you do most of your fishing
on the Souris River.

fI) In viev¡ of oËher recreational opportunl-t,ies avaílable to you, boÈh
public and privale, please place what you consider a fair dollar value
on a days sport físhing on the Sourls River

12) Please esEinate the amount of money spent by you and your family on
sport fishing in the Sourls Rlver ín L975 for each of Èhe categories
below.

f00D AND LODGING: Includes hotels, motels, campslte
fees, restauranÈ meals, food
brought from home and liquor $

TRANSPORTATION: Includes gasoline consumed 1n
travellÍng Èo and from Souris
Rlver $

I'ISHING GEAR: Includes tackle, bait, r,raders,
flles, eËc. $

OTHER: Please list: $

13) Given the present sport flshing conditions, please predíct hor¡ much Ëime
you will spend flshíng the Souris Ríver in the future, and how your físh-
ing expenses wíl-1 change.

TIME Increase/decrease by 07" 207. 40ll 60% 80"/" L00%
EXPENSES Increase/decrease by O% 20"Á 407. 60"/. B0% IOO%

If sport fishing condit,ions r,rere to decJ-íne, please índlcate how you
wí1-1 spend your time and money (as above).

TIME Increase/decrease by 0"/" 20"/" 407" 607" B0% L00Z
E)GENSES Increase/decrease by 07" 20% 40"Å 60"/. 80"/" L00"/"

If sport fishing condlEíons were to improve, please l-ndicate how you
will spend your time and money.

TIl.ß Increase/decrease by O% 20"/" 40"/. 60"Á B0% 1007"
E)GENSES Increase,/decrease by O"/" 20"A 402 607" 80% L00"Á

74) What changes would you prefer l-n order ËhaË angling on the Souris River
night be more pleasanÈ and successful? Explain.

XV]- II
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