Valiant, H. and T. Smith. 1979,

Angler Cree_l}__Census in the
kl.ak e W"‘ﬂ” pegosis, W aterhe

DEPARTMENT OF NATURAL RESOURCES

MS Report No. 79- 5%




An intensive summer creel census was ca?ried out in 1577 in Lake
Winnipegosis, Lake Waterhen, Lake Manitoba, Dauphin River and the Fairford-
St. Martin area. 1In 1978, the census was repeated in part of the Waterhen
and in the Fairford-Dauphin River area. In a stratificd sampling procedure,
all fishing parties were interviewed on each sampling day as they left the
angling site. Catch by species, hours spent angling, numbers of anglers
per party and angler's place of residence were recorded. From each area,

a sample of walleye were measurad, weighed and had scale samples taken.

Angl.r's place of residence were as follows: Local residents
ranged from 0.6% to 54.9%; other Manitobans ranged from 48.0% to 91.1%;
Canadians randed from N 3% ta 2.1%: and Americans ranced fyv.m K R% to 16 A%
of the total numbers of anglers sampled for each area.

1977 walleye production for the census area between May 14 and
September 9 was 113,100 £ 18,700 pounds. Total numbers of other species
caught were 1,800 sauger, 22,500 pike and 6,000 perch.

Sticcess in 1977 ranged from 0.12 to 0.57 walleye per angler-hour
over the seiected areas.

In 1978, preduction at Dauphin River was similar to that estimated

for 1977, while Waterhen production declined.
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INTRODUCTION

In 1977, an angler creel census was carried out in the Lake
Winnipegosis, Waterhen, Lake Manitoba, Lake St. Martin and Dauphin River
areas to determine the quantity of walley: and other game fish speices
taken by anglers. 1In 1978, part of the same census was repeated to provide
information about year-to-year changes in angling pressure and production.

A11 of the areas listed are either comnercially fished or are
directly adjacent to commercial fisheries. These commercial fisheries are
’ managed primarily for walleye, and walleye is also the species most sought
after by anglers; these two user groups are as a result, competing for a
common resource., Becauﬁe the resource is finite, neither group can be
allowed unlimited access to it. Total available production must be allocated
in some manner, and to do this, the impact of both groups musp be known.

Commercial production information is relatively easy to obtain,
but a reliable estimate of angler production is both more difficult and more
costly to get. Prior to this census, information on angler walleye produc-
tion was limited, although available evidence indicated that harvest by
anglers was large, perhaps of the same order of magnitude as commercial
walleye production in some areas.

Specific locations surveyed in 1577 included Curve Bay and the
Overflowing, Red Deer, Steéprock, Sclater and Mossey rivers flowing into
Lake Winnipegosis, all of the ten access points on the Waterhen Rivers, the
Manipogo Campsite, Crane River and the Narrows on Lake Manitoba, the Fairford

River Dam, the Big Rock Campsite on Lake St. Martin and Dauphin River, a



total of twenty-two angling sites {See Figuve 1).
The 1978 census included the three most popular angling sites in

the Waterhen system plus Dauphin River and Fairford.

METHODS

Data collection in 1977 was carried out from the opening day of
walleye season (May 14 in all areas except streams entering Lake Winnipegosis,
where the season opened June 1) until September 9, except at the Sclater and
Mossey Rivers, three heavily used access points in the Waterhen, the Narrows
and Dauphin River. In.the first five areas, the data collection period was
extended until September 30 and in the last two areas, the data collection
period was extended until October 9. 1In addition, sampling at one minor
Waterhen access point, LePerre's South Dock, did not start :ntil June 1t

kconsequentiy no data was avajlable for the month of May at this particuiar
site.

Each of the access points was surveyed as a unit, that is, a sepa-
rate sampling survey was designed and carried out and a production estimate
was obtained for each access point. The design sampling and analysis pro-
cedures were as follows:

‘(a) from previous creel census information, the number of sampling

days required to get =20% precision was determined,

(b) on each of these sampling days, a complete count of the catch

of a given fish species was obtained,

(c) from the sampie of compliete daily counts, an average catch per

day was calculated. This mean catch per day was multiplied by
the total number of days in the sampling period to give an

estimate cf total catch during the sampling period.



Data coliection in 1978 was carried out from May 13 to October 31
at the Waterhen access points and from May 13 to August 31 at Fairford and
Dauphin River.

Each access poir: was surveyed on a randomly selected set of days
throughout the sampling period, such that on each sampling day, a complete
daily count of each attribute measured was obtained: each party of anglers
was interviewed as it left the access point and number of anglers, number of
hours spent fishing, number of each species of fish, anglers' place of resi-
dence and whether or not the party had been interviewed previously on that
fishing trip was recorded for each party. Walleye taken through the access
point were also subsamp]ed‘ét approximately 10% intensity to provide length,
weight and age information, except in the Waterhe. area in 1978, where this
information was not obtained. |
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purpose of the stratification procedure was to remove variability in the data
which was due to predictable differences between weekends and weekdays and
among months, as opposed to unpredictable variability: the sampling period
was divided into twelve strata consisting of the six months, May through
October and two types of days within each month, weekends and weekdays, so
that stratum one consisted of May weekdays, stratum two consisted of May
weekends and so on. A sample of days was then selected at random from within
each stratum.

The proportion of the total number of sampling days allocated to
each stratum, at a given access point, was made to conform as closely as
possible to optimum allocation (Cochran, 1963) based on available previous
creel census information. In result, weekend days were sampled more inten-

sively than week days, because it was expected that most of the fish produc-



tion would occur on weekends. The total number of sampling days at each

access point was decided upon in advance, to result in an average of +20%

precision in the estimates of walleye production at each access point.
For a detailed description of design and analysis piocedures,

see Appendix 1.

RESULTS

(1) Production
Estimated 1977 production of walleye, sauger, pike and perch is
given in tables 1, 2, 3 and 4 Fespective]y. These estimated production
figures represent totals for the areas indicated, except for the Lake
f Hinnipegosis and Waterhen areas during the September 10 - September 30
period. During this period, only three out of the ten Waterhen access
points were surveyed and only two of the six Lake Winnipegosis access
points were surveyed. Consequently, the Lake Winnipegosis and the Waterhen
1977 production figures can be regarded as complete only up until September 9.
Estimated production figures after September 9 represent an extension to the
census as originally planned for these areas; lack of funds prevented a
complete extension from being carried out. In any event, the main purpose
of the extension was to obtain at least some information about fall angling,
to determine whether or not this period should be included in future surveys.
Interval estimates for 1977 walleye production are given in table 5.
The period of time for which each estimate applies is as indicated, and in
each case is the longest pe}iod during which a complete survey was carried out.
An estimated total poundage for all surveyed areas in 1977 is also given, for
the period May 14 - September 9, which ic the longest pericd of time for which

complete data is available in all areas.



Production estimates for 1978 are given in table 6. Fewer walleye
were caught in total at LePerve's camp, North Star north dock and Skownan in
1978 as compared to the same three locations in 1977 (significant at the 5%

level). At Dauphin River, no significant change in walleye production
occurred. 1977 production estimates for LePerre's camp, North Star north
dock and Skownan are included in these tables, as are 1977 Fairford and
Dauphin River estimates to August 31, This aliows a direct comparison between
the two years.

Place of residence is presented as local resident, Manitoban,
Canadian (non-Manitoban) or American. = Negligible numbers of anglers from
other countries were encountered, and these numbers are not presented. Local
residents were arbitrarily defined (see Figure 5). In all the areas surveyed

local and other residents of Manitoba formed the majority of anglers present,
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Manitoba (Canadians) were seldom encountered.
(2) Angler-Hours
Total hours spent angling in each area in 1977 are given in table 7.

(3) Angler's Place of Residence

Place of residence of anglers interviewed in 1977 is given in

- figures 2, 3, and 4.

k For a complete list of data as collected at each access point, see
Appendix 2. Production estimates for each access point including catch per

angler-hour, are also provided in Appendix 2.

DISCUSSION AND CONCLUSIONS

The 1977 total walleye production estimate of 113,100 pounds should

be regarded with certain reservations when considering the effects of angling



pressure in the census area.

First, as indicated in table 6, this figure applies only to the
pericd May 14 - September 9, and consequently cannot be considered an estimate
of annual production. Fir example, 6,000 pounds of walleye were taken through
the three largest Waterhen access points between September 10 and September 30.
No data is available for the remaining seven access points for this period, but
if the ratio of production of the larger three to the small seven established
during the previous four months maintained itself, then anproximately 9,900
pounds of walleye was taken from the Waterhen area between September 10 and
September 30. This would give a May 14 - September 30 total of 456,100 pounds.
No data were coilected during October, but it avpeers likely that Waterhen
walleye production for the whole of 1977 would be in excess of 50,000 pounds.
Similtariy, a total 1977 walleye production from all censused areas was probably
ol iwasi 140,000 puunds.

Second, a certain amount of angling undoubtedly occurred at places
not covered by the creel census, such as the Steeprock area on Lake Manitoba.
It is likely that relatively more pike production was missed than walleye pro-
duction, due to the generally greater availability of the first species; the
amount of walleye production missed is probably small.

These precautions only apply to inferences about annual production
or about pike production from an entire lake or series of lakes. Relative to
the objectives of the census, the results are reliable.

A reduction in walleye production occurred between 1977 and 1978 for
the part of the Waterhen area which was surveyed in both years. It appeared
that this decrease was due to decreased effort by anglers. Total estimated
angler-hours at LePerre's camp, North Star north dock and Skownan went from

55,000 in 1977 to 31,000 in 1978 (up to September 30 in both years). Average



number of walleye caught per angler-hour actually increased from 0.36 in 1977
to 0.60 in 1978. MNo significant difference was cbserved at Dauphin River,

while Fairford showed a significant increase.
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FIGURE 2.  Numbers of Anglers and Place of Residence, 1977

Lake Winnipegosis Nunbers of Anglers.

1295 (54.9%) Local

Canadians

Americans

736 (31.2%) Manitobans

Waterhen Numbers of Anglers

2344 (48.0%) \\\\ Manitobans

1441 (29.5%) \——Local

Canadians

958 (19.6%) Americans
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FIGURE 3. Numbers of Anglers and Place of Residence, 1977

Lake Manitoba {exc. Narrows) Numbers of Anglers

560 (82.7%) ——MWanitobans

: ’jg;ﬁﬁl“*“-Americans
71 (2 6% Canadians
L rcal

Lake Manitoba Narrows Numbers of Anglers

2945 (91.1%) Manitobans

A ———Canadians 12 20.4%;
~——Local . 58 (1.8%

219 (6.7%)y—Americans
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FIGURE 4. Numbers of Anglers and Place of Residence, 1977

Fairford-St. Martin Numbers of Anglers

1257 (79.4%) e Mani tobans

% }———Local

Caradians 17 (1.1%)
93 (5.9%)———Americans

Dauphin River Numbers of Ang]ers

2355 (62.1%) Manitobans

—__—Canadians 10 (0.3%)
T ——Local 22 (0.6%)

1406 (37.1%) Americans
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WIS | | e | o
Lake Winnipegosis 15,300 1,500 - 16,800%
Waterhen 19,300 16,900 “ 6,000 - 42,200%
Lgige§%n§§gegwg 2,206 1,100 - - 3,300
Narrows 2,100 6,300 400 400 9,200
Fairford - 100 7,500 - - 7,600
Lake St. Martin
Dauphin River 17,700 24,600 4,700 1,200 48,200

*These totals are incomplete, since the September 10-30 totals refer

only to a subset of the access points, as described in the text.




Table 2.

1977 Sauger Production (Nos.)

Ay | e 3 septeer | ociober | qory
Lake Winnipegosis - 100 0 - 100
Waterhen 200 200 0 - 400
Lake Manitoba - 0 0 - - 100
except Narrows
Narrows 400 700 200 0 1,300
Fairford -
Lake St. Martin 0 200 - - 200
Dauphin River 0 0 0 0 0
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Table 3. 1977 Pike Production {Nos.)

ERA A ol Il B
Lake Winnipegosis - 3,600 100 g 3,700%
Waterhen 1,900 2,500 100 - 4,500%
Lake Manitoba - 1,600 700 - - 1,700
except the Narrows
Narrows 1,300 1,800 100 200 3,4C0
Fairford - 1,300 1,600 - - 2,900
Lake St. Martin
Dauphin River 6,200 1?600 300 - 8,100




Table 4.
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1977 Perch Production (Nos.)

May June 1 - September sctober TOTAL
14-31 Sept. 9 10-30 1 -10
Lake Winnipegosis - 1,100 0 - 1,100
Waterhen 200 800 100 - 1,100%
Lake Manitoba - 300 "~ 300 - - 600
except MNatrrows
Narrows 700 2,200 100 0 3,000
Fairford - 0 100 - - 100
Lake St. Martin
Dauphin River 100 200 0 0 300




Table 5. 1977 Interval Estimates of Walleye Production
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(1b.)

AREA

SAMPLING PERIOD

ESTIMATE

PRECISION AS
% OF ESTIMATE

1) Lake Winnipegosis | June 1 - Sept. 9 15,300 = 2,900 19.0
2) Waterhen May 14 - Sept. 9 36,200 = 5,500 15.2
3) Lake Manitoba -
except Narrows May 14 - Sept. 9 3,300 = 1,100 33.3
4) Narrows May 14 - Oct. 9 9,200 + 2,970 29.7
5} Fairford - May 14 - Sept. 9 7,600 = 2,300 31.0
Lake St. Martin
6) Dauphin River May 14 - Qct. 9 48,200 = 17,200 35.7
TOTAL OF AREAS May 14 - Sept. 9 | 112,100 18,700 16.7

1) through 6)




Table 6. 1977 vs 1978 Walleye Production (Nos.)
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ANGLER-
WALLEYE SAUGER PIKE PERCH HOURS

Leperre's )
North Star North)-to Sept. 30/77 22,000 200 3,800 700 55,00¢C
Skownan )
Leperre's )
Nerth Star North)-to Sept. 30/78 15,000 - 1,300 300 31,000
Skownan )
Fairford to Aug. 31/77 1,000 200 2,700 - 14,000
Fairford to Aug. 31/78 7,000 500 5,000 100 31,000
Dauphin MWL W Aug 5177 €Y ,Uuy - 7,400 30 51,000
Dauphin River to Aug. 31/78 27,000 - 3,500 100 48,000
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Table 7. Estimated 1977 Angler-Hours and Number of Halleye Per
Angler-Hour For Each Area.

NO. OF WALLEYE

AREA SAMPLING PERIOD ANGLER-HOURS PER ANGLER-HOUR
1) Lake Winnipegosis June 1 - Sept. 9 30,000 0.28
2) Waterhen May 14 - Sept. 9 78,000 0.44

3) Lake Manitoba -

except Narrows May 14 - Sept. 9 10,000 0.32
4) Narrows May 14 - Oct. 9 48,000 0.12
5) Fairford - V

Lake St. Martin May 14 - Sept. 9 21,000 0.28
6) Dauphin River May 14 - Oct. 9 58,000 0.57
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Appendix 1. Creel Census Design and Analysis of the Data

1) General

The statistical desian used is well-known and is used for a
wide range of applicaticns, but to my knowledge, it has seldom been used
for creel census work. More commonly used are various "roving" types of creel
census, in which a body of water is patrolled, usually by boat and anglers
are interviewed to determine their success while angling.

The two advantages of the desigh used here as compared to most
roving designs are that the estimates of fish production are unbiased, and
variances of the estimates are easy to calculate. Consequently it is a
straightforward matter to determine the sampling intensity required to obtain
the required level of precision.

The key element in this design is that a complet~ total for each
attribute (number of fish, number of angler-hours, etc.) is obtained for
each unit sampled. In this census, a 24-hour sampling unit was selected;
within reasonable Timits, a smaller or larger sampling unit would probably
have worked as well.

Where this design would run into trouble would be a situation where
anglers could access a lake at say, 100 different locations. Unless the cen-
sus taker could cover a substantial fraction of the shoreline and interview
exiting anglers, this situation would probably be too expensive tc be prac-
tical. Un]ess stated otherwise, the following discussion is based on the

design of the 1977 census only.

2) Design

To summarize the structure of the census, a stratified random
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sampling design was used to estimate fish production and on each census day
the set of attributes (number of walleye, number of angler-hours, etc.) was
determined. The estimated total for each attribute was obtained by calculating
the average daily value «:d multiplying this daily average by the total number
~of days in the sampling interval. A more detailed description is as follows:
a) Sampling and data collection
The following definitions apply:
Yih = the total number of walleye (or pike, etc.) caught on
the ith sampling day, in the hth stratum.
" = the sample size (number of days selected) in the hth

stratum.

n =
F“h
= #otal comnle eivo

h = size of the hth stratum in days

N = %:: Ny,

= the total number of days in the sampling period
My = N/ N

= the proportion of the sampling period taken up by the
hth stratum
Rather than taking a simple random sample of days; a stratification
scheme was set up: it was expected that daily catches would be higher on
weekends than on weekdays and higher in some months than in others. Therefore,
the sampling interval was partitioned into strata consisting of May weekdays,
May weekends, June weekdays and so on. A simple random sample was then taken

from within each stratum. (Table 8)

Prior to conducting the census, it was necessary to decide how many
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samples to take in total and also how many of these samples to take from
within each stratum.

In order to select an appropriate sample size and allocation of
sampling effort, some information about the probable pattern +f walleye
catches was required. In 1977, available preliminary data consisted of
one 1972 creel census carried out on the Sclater River and another census
done the same year on the Dauphin River. The Sclater data consisted of
complete daily counts of walleye caught on 85 days between May and September,
1972, while the Dauphin River data consisted of incomplete daily counts of
angler-hours on 42 days between June and August, 1972. It was assumed that
angler-hours at Dauphin River would be positively correlated with the number
of walleye caught, and consequently that the relationship among the within-
stratum variances of daily angler-hours would be similar to the relationship
among the within-stratum variances ot dally waileye catcnes.

A formula for the determination of "n" to obtain a fixed level of
precision in stratified designs is given’byCOChrane(1963). Setting the
"nh" proportional to "Nh‘CIh" insures that overall variance is a minimum
for fixed "n". (This is known as optimum allocation and effectively means
taking more samples in the larger, more variable strata.)

Sample size and optimum allocation were estimated from the 1972
Sclater River census and then checked against the Dauphin River census. The
two agreed reasonably well, but where differences existed, emphasis was placed
on the Sclater census since the Sclater data were more reliable. It appeared
that a sampling intensity of 25% would be required to obtain +20% precision,
so an average of 25 days out of the 101-day (May 14 - September 9) sampling
period was selected at each access point. However, because it was antici-

pated that greater production would occur at some access points than at others,
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some precision was sacrificed at the less important access points in order to
insure that sufficiently precise estimates would be cbtained at the high pro-
duction locations: the actual number of days sampled varied from a low of 17
at Crane River to a high of 35 at Dauphin River.

The allocation used also varied somewhat among the access points.
In each case, the sampling days were allocated as close to optimal as possible,
contingent on two factors. First, optimum allocation suggested applying less
than two sampling days *o certain strata, but a minimum of two days were
sampled in almost 211 of the first eight strata so that a within-stratum
variance estimate could be obtained without pooling. Meeting this condition
in strata 9 and 10 (September 1 - 9) was not worth the cost involved because
of the small s:ze of these strata, so it was decided instead to pool strata 7
with 9 and 8 with 10 in most areas when calculating production. Second,
bozovoo of thoocomotings TaUSl nunedy 07 Gidess Puinibs being sui veyed Ly a
single crew of employees, it was not possible to sample certain strata as
intensively as they should have been. For example, two crews of three people
each were assigned to the ten Waterhen access points and, because of limited
accommodation facilities, only one crew could be in the area at one time. Each
member of a crew surveyed a different access point, so on a given sampling day,
three access points were surveyed. There were a total of six days in stratum 2
(May weekends), so an average of only (6 x 3) / 10 = 1.8 days of data could be
collected at each access point during this stratum. Because the optimum allo-
cation based on the 1972 data only recommended two samples in stratum 2, this

did not appear to be a major problem.

3) Data Analysis

For each accass point, an estimate of the total number of fish
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caught was made using stratified estimation procedures as described in
Snedecor and Cochran (1967).

a) ‘Estimation of number caught
The mec 1 number of walleye caught per day in the hth

stratum is estimated by
= Th_
Wom > Yin /T
i=1

and the within-stratum variance is estimated by

.My
2 " ey 2/ L

Sp = ;Zl”ih RIVACRERY

The.average number of walleye caught per day in the

sampling period is estimated by

T.o= > .

v “h™ "h * 'h
which is just an average of the within-stratum means, weighted
by the sizes of the strata.

The total number of walleye caught during the sampling
period is estimated by

~ -

T =N Yst

Fa)
The variance of 7 is estimated by

P ST > o, 2 2 \
VAT) = NG WS st -4,
"h
where (1 - ﬁh) = 1 - (fﬁ) , the finite population correction factor.
N
h

An interval estimate of the total number of walleye

caught during the sampling period was calculated as

A

T 2NV (D)
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b) Estimation of walleye production, expressed as weight

Using the weight information obtained from the 10% daily
sub-sample of walleye, a mean individual fish weight was calculated
for each stratum, at each access point, Since therc was no reason
to expect that the average weight of fish should be different on
weekends than on weekdays, all of the weight samples obtained in a
given month were used to obtain an average weight for the month and
this same average was used for both stréta (weekdays and weekends)
in that month,

The average daily poundage for the sampling period was

estimated by:

Pst = j%: wh. Yh.Ph s

where ”Ph" is the average weight of an individual wajleye caught 1in
the hth stratum.

Total poundage for the sampling period, and variance of this
total were estimated the same way as were total numbers of fish,

except that "Yh" the average number of fish caught per day in the hth
stratum, was replaced by "YhPh", the average number of pounds of fish

caught per day in the hth stratum.

The above procedure is not strictly correct, since it assumes
that the average weight of walleye caught on a given sampling day is
known exactly, when in fact it is estimated, based on a 10% sample of
a given day's catch. In result, the estimated variance of total
poundage is probably biased to some extent, either upward or downward.
This can be best explained by use of an example: 1if a variable "y"
has variance "CT‘Z", then the variable Z = K.Y where "K' is a con-

stant, has variance "KZCT“Z", and this is analagous to the procedure
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followed here. If, however, "K" is another variable rather than
a constant, then the variance of "#" is not necessarily equal to
"K2 Grz", although if the variance of "K" is small, it should be
close,

c)} Estimation of total production

An estimate of total production for e.g. the Waterhen area
was obtained as the sum of the estimated productions from each of
the individual access points.

It was assumed that these estimates were independent of
one another, which implies that an over or underestimate of produc-
tion at one access point did not increase the probability of a
corresponding over or underestimate at any other access bcint,
Since the sampling days for each access point were selected both at
random and independentiy of one another, this aséumption ie probably
justified. Consequently, an interval estimate of total production

was obtained using the result that
A A
V(Zzi) = ZV(‘M) :
i i

or that the variance of a sum of independent random variables is

- equal to the sum of the individual variances.

4) Precision

It can be seen by inspection of table 5 that the relative precision
of the production estimates varies considerably among the different areas.
This variation is largely due to variation in the number of access points
represented 1in the given estimates. For example, the estimated Waterhen

walleye production is the sum of ten individual access point estimates. These
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ten estimates are of comparable precision to the Dauphin River estimate, but
their sum is more precise on a percentage basis, because the standard error
only increases in proportion to the sguare root of the estimate itself.

It can also be seen from tabie 5 that the target Tevel of precision
{£20%) was not reached at most access points. This was mainly due to the
unexpected large variability in daily walleye production in May. No May data
was available from the 1872 Dauphin River census, while the 1972 Sclater River
census did not show a great deal of difference between May and June. Conse-
quently it was assumed, for lack of any better information, that average daily
production in May would be only slightly higher than average daily production
in June. This assumption was a poor one, and the result was that the sampling
intensity during May, particularly May weekends, was too low; the estimates
of May production were imprecise and the overall level of precision was
reduced. After June 1, the precision of the estimates is generally <loser to
the target level. For example, a 95% confidence interval for June 1 -
October 9 walleye production at the Dauphin River is 30,400 1b. = 8,000 1bs.,
which represents a precision level of = 26%, a considerable improvement over
the = 36% confidence level obtained for the May 14 - October 9 period.

From table 1, the sampling allocation used at the Dauphin River for
strata 1 through 12 was the following sequence of days:

3,2,5,4,4,5,5, 3, 4,5, 2,2,
It is poésible to recalculate an optimum allocation based on the within-
stratum variance estimates actually obtained in 1977. Given the same sample
size of 44 days, the allocation which results is:

4,7,9,8,2,2,2,2,2,2,2, 2,
This suggests that more samples should have been taken in May (seven sampling

days for May weekends represénts 100% sampling intensity) and also in June,
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with fewer samples in succeeding months. If this allocation had been used,
* 14% precision would have been achieved.

If the same 44 days had been selected as a simple random sample,
precision would have been & 41%. The precision level which was actually
achieved thus represents only a moderate improvement over simple random
sampling. If a more efficient allocation had been used, precision could
have been improved considerably with no ‘ncrease in effort. At most of the
other access points, May walleye production was less erratic, the allocation
was closer to optimum and the design gave a greater improvement over simple
random sampling.

At many of the access points, precision could also have been
improved somewhat by pooling some or all of the strata as originally set up.
In some cases, the best level of precision was obtained by using only two
strata, May weekends and all other days. This pooling was not done except
where necessary due to lack of a sufficient (size 2) sample in an individual
stratum. Because of the relatively large number of access pojnts involved
in this study, analysis was confined to the origianl design to simplify the
presentation of results.

In 1978, the following numbers of samples were taken at Dauphin
River, strata 1 to 8:

4,6, 4,4,2,2, 2,2,
This is not exactly the same as optimum based on the 1977 Dauphin River results,
but it is close. As compared to the allocation actually used in 1977, sampling
was more intensive in May,'about the same in June and less intensive in July
and August. The May 13 - August 31 interval estimate for walleye poundage at
Dauphin River was 40,000 1b. # 10,600 1b., which represents a precision level

of + 27%. The 1978 design gave a greater improvement over simple random
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sampling than the 1977 design did, at a Tcwer sampling intensity. The
target level of precision (& 20%) was still not attained, however, due to
large variability in July production. This suggests that an optimum allo-
cation in one year is not necessarily the best allocation to use the

following year, due to unpredictable changes in catch patterns.
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Table 8.  Number of Days Sampled in Each Stratum, at Each Access
Point, 1977.
SEPT SEPT.
MAY JUNE JuLY AUG. '
: : 1 -9 10-30 TOTAL
WD] WE| WDy WE| WD| WE| WD WE| WD} WE! WD WE

WINNIPEGOSIS

Curve Bay -t -1 11} 3} 2} 2y 0y O Oy O -~} - 28

Gverflow -1 -1 41 21 41 21 41 2% 1t 14 -1 - 20

Red Deer East -t -1 3} 21 3} 3¢ 8{ 4y 2! 0y -} - 25

Red Deer West -1 =1 2t 31 3| 3{ 2y 1} 1}y 1} -y - 16

Steeprock -1 -1 41 3| 4} 21 2| 3¢ O0f 2} ~-{ - 20

Sclater -1 - 61 41 5 3| 71 51 2{ 2| 4 41

Mossey -1 -1 3} 3} 2¢ 3{ iy 1] 1y 1) 2 19
WATERHEN

Hill's 1{ 31 5| 24 41 5 11 21 -t - 29

f ePavvolc 2 2 5 2 [ ¥l [ ! 2 9 1 2 2 26

North Star 1] 3| 5| 2| 4| 4] 5} 3| 1 1y -| -| 29

Waterhen Cabins 21 21 4t 2y 2y 4} 21 2y 1y 1) -} - 22

Huhtala's 2| 2| 5| 3; 3| 3| 3| 2 1| 1| -| -|

Baker's Point 21 21 41 2y 2y 2] 21 2! 1y 0} -} - 19

North Star North 2t 21 5] 31 6| 3| 41 41 2| 0} 21 2 35

Skownan 2V 21 4| 3} 41 47 57 41 0y 1} 2| 2 33

West Bridges 2l 21 47 21 3y 4} 31 2y 1y 1} - - 34

LePerre's South Dock 0 oy 5y 3{ 3] 3} 3} 3} i} 1| - - 22
Manipogo 21 21 41 21 5V 31 3] 4! 1t 1} - - 27
Crane River 2 2| 3| 2| 2] 2| 2| 2| o] o} -| -| 17
Narrows 2 41 2 41 6y 2 8] 31 1} 2 40
Fairford 31 2] 5| 4} 5{ 4] 41 1| 1) 0} ~-| =~ 29
Lake St. Martin 31 2] 5 4y 2 3] 7y 6} @ 1] -] - 33
Dauphin River 31 2] b 4| 4} 51 5] 3| 41 51 2} 2 44
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Aprendix 2. Individual Access Points Production Estimates, 1977.
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Appendix 3. Individual Access Points Production Estimates, 1978
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