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ABSTRACT

Temporal patterns ln abundance of Trlaenophorus crassus Forel in

relatlon to patterns ln abundance of species conposition of pike (Esox

lucius), lake ¡rhtteftsh (coregonus cluoeaformis lrlitchlll), and lake

herring or cisco (LeucÍcthys tultibee Richardson) in 35 commercially

fished Manltoba lakes were studled for the period 1973-1989. Patterns

ln fishing effort, annual production, differences in body slze of lake

whtteflsh, lake sizes and their geographlcal locations and differences

in value between lake whiteflsh and walleye (Stizostedion vitreu¡r

vltreun) were also exanined. It ¡vas concluded that changes ln species

composition, annual production levels, fishing effort, and differences

in body slze of lake whitefish affected abundance of T. crassus in lake

whitefish. Hieh flow rates from ChurchÍll, Nelson, and Hayes watersheds

erere correlated wlth high annual catch levels. overfishlng or

underfishing nay have occurred in sone of the lakes which nay have

affected recruitnent and density and abundance of T. crassus due to an

Lncrease or decrease ln s¡naller lake ¡vhitefish. Irtost of the lakes were

located ln the north and north-central regions of Manitoba. The

southern lakes had lo¡rer abundances of T. crassus. patterns in

abundance of T. crassus could not be explalned by lake size or location

of lakes accordlng to watershed. Although walleye was nore valuable

than lake whlteflsh, there rùas no evidence that they were flshed

preferentially, nor ¡ras there a direct correlatlon between harvest of

lake ¡rhltefish and walleye and abundances of r. crassus. The general

-t-



trend was towards a change in lake classificatton to a lower category of

lake whitefish l.e. higher abundances of T. crassus. However,

fnconsistent sampling of lakes for T. crassus, particularly lakes

classified as high grade (i.e. with low abundances of T. crassus) such

as Patridge crop, Natawahunan, Guthrie, and sabomin, contributed to the

difficulty fn predicting long term trends.
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I. INTRODUCTION

(a) Taxonomy

The genus Triaenophorus, Order pseudophyllidea, contains at least

three species conmon in Canadian lakes, namely Triaenophorus crassus

Forel, TriaenoDhorus stizostediun Miller, and Triaenophorus nodulosus

PaIlas (Miller, 1945b and 1945c). The taxonomy of Tniaenophorus crassus

Forel is outlined in Appendix A.

(b) Life Cvcle

Although there are three species of Triaenophorus conmon in

Canadian fish, Triaenophorus crassus is the only one considered to be of

economic inportance (Ekbau¡n, 1936; Hjortland, l9z7; Miller, 194sa.

1943b and 1943c).

Miller (1943a) showed that adutts of the parasite occur in the

intestine of pike (Esox lucÍus), the definitive host. Mirrer (194ga)

further showed that the first larval stage, the procercoid, is found in

the copepod (Cyclops bicuspidatus). The procercoid develops in a

copepod and if then eaten by any one of the whitefish family, it
develops into a pJ.erocercoid (Miller, 1943a, 1949b, 1945b and 1952).

Miller (1943a, 1943b and 1945b) found that lake herring or cisco

(Leucicthys tullÍbee Richardson) is the natural host for the

plerocercoid ¡rhich occurs as the familÍar cyst stage in the fresh of

coregonids. Appendix B shows the llfe cycle of T. crassus.

These cysts are pathogenically harnless to mamnals but they are

obnoxious and obJectlonable fron a consumer's point of view (Bishop,

1968; Dechtalr, 1972; Miller, 1952; Nicholson, 19gZ).
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(c) Historical Background

T. crassus, eras first described by Forel (1S90) in Swltzerl.and

(Ekbau¡n, 1936). Cooper (1918) found cysts of the worm in the ¡ruscles of

Leucicthys artedil LeSueur and adults ln the intestine of pike from North

America. The same specles rcas reported later fron Minnesota in cisco

and pike (Hjortland, 19271. In a survey of Manitoba fishes, Newton

(1932) reported cysts of T. crassus in cisco, Leucicthys zenthÍcus

Jordan and Evernan, Leucicthvs nipigon Koelz, Leucicthys nieripÍnÍs Gill

and lake whitefish (Coregonus clupeaformis Mitchill).

Itardle (1932) reported T. crassus and T. nodulosus but referred to

them at the time as 1. tricuspidatus, [Morpha ¡negadentatus and Morpha

microdentatusl. Nicholson (1932) investigated the pathogenicity of these

worns fron Lake flinnipeg and found them harnless to humans.

Ekbaum (1936 and 1937) studied Canadian ¡naterial available up to

that time and compared it with European descriptions. She concluded

that the canadian material was ! crassus and T. nodulosus. Mitler

(1945c) found Triaenoohorus stizostedion Miller in fish from Lesser

Slave Lake.

The economic importance of T. crassus led to the search for methods

of control of the parasite. An experinental fishery was established at

Hening Lake, Manitoba to deternine if levels of T. crassus in

coregonids could be controlled (Lawler, 1951a and c, 1952, 1959, 1954,

1960a, b, and c; Lawler and McBurney, 1952 ; lrlatson, 1963; lrlatson and

Lawler 19ô5). Simllar investigations were carried out at Lesser Slave

Lake (tibin, 1953; Miller, 1952, 1953; Miller and ftatkins, 1946) and

at Square Lake (lliller and Johnson, 1952).
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Rosen (1983) assessed factors affecting growth, differentiation and

infectivity of procercoid by experimentally infecting Cyclops

bicuspidatus thonasi and showed that the lntensity of infectlon

was a factor which lnfluenced procercoid size, differentiation and

lnfectivity to the second internediate host.

The intemelationship of pike, coregonid fishes and Cyclops

bÍcuspidatus is considered to be an important factor in determining the

presence or absence of Triaenophorus infection in any particular lake

(Miller, 1952). Miller and Johnson (19S2) concluded that biological

relationship between the three hosts are involved in the presence or

absence of the parasites. Lawler (1951a) reported that lake whitefish

infection with r. crassus was related to the abundance of pike.

(d) Objectlves

The objectives of this study $rere:

1. ) to describe spatial and temporar patterns in abundance and

species conposition of con¡nercially exploited stocks of pike,

lake whitefish and ciscoes in northern Manitoba lakes relative

to different infection levets of T. crassus;

2. ) to exanine whether or not fishing effort by commercial

flshermen affects Ínfectlon trends;

3.) to examine whether or not differences in body size

distributions of northern lake whitefish stocks are related to

infection trends;

4.) to deternine if the abundance of T. crassus in lake whitefish

could be correlated wlth lake size, flow rates of rivers

affecting the lakes and anthropogenic effects;



5.) to account for the economic importance of lake whtteftsh

relative to yields of other econonicalty important specles,

such as walleye.

The data were sufficient to enable me to study:

1. ) various lakes in different watersheds for the sane period of

tlne;

2.) the Triaenophorus problen in a con¡nercial setting.

This was nade possible because the system of collection and

compilation of data utilises uniforn methods and is nanaged by a single

agency for all of western Canada.



II. MAÎERIALS AND METHODS

(a) Location of Study Lakes

Thirty-five lakes were studied from three watersheds as follows:

Nelson River watershed: Arnstrong
Bruneau
Butterfly
Cedar
Cormorant
Halfway
Herblet
Guthrie
Ki ski
Landing
Natawahunan
Pak¡va
Patridge Crop
Playgreen
SettÍng
Sipiwesk
St. Martin
llekusko
Irlalker
t{i 1I iam
l{intering
I{itchai
Itluskwatim
Yawningstone

Barrington
Granvi I le
Kipahlgan
Kisseynew
Northern Indian
Opachuanau
Sisipuk
Southern Indlan

Dafoe
Gods
Sabomin

Churchill River watershed:

Hayes River watershed:

data.

Lakes were chosen on the availability and consistency of pertinent



Figure 1. Distribution of lakes in study area.

Number in Figure 1

Location
Latitude Longitude

(0" ) (0" )

1

2
3
4
c
6
7
I
I

10
11
t2
13
74
15
16
77
18
19
20
2t
22
23
24
25
26
27
28
29
30
31
32
33
34
35

Lake Name

Armstrong
Bruneau
Landing
Dafoe
Patridge Crop
Sabomin
Natawahunan
Sipiwesk
Wintering
Butterfly
Playgreen
ülalker
Willian
St. Martin
Cedar
Cormorant
Guthrie
Kisseynew
Yawningstone
KipahÍgan
Si s ipuk
Barrington
Granvi I Ie
Halfway
Setting
Wuskwati¡n
Wekusko
Witchai
South Indian
North Indian
Herblet
Pakwa
Kiski
Gods
Opachuanau

960 55'
970 33 |

97" 26',
960 15'
9'.1" 29'
97" 15 |

97" 0g'
970 35'
97" 431
970 16 |

97" 5g'
96" 57'
990 21'
980 20'

100" 10'
100" 49r
1000 3g'
1010 35'
1000 51'
1010 55r
101" 50'
100" 15'
1000 30'
980 24'
ggo 3g'
ggo 32'
96" 20'
960 50'
980 30'
97" 20'
990 54'
9go 53'
980 55'
940 15 '
ggo 37'

550 43'
55" 01 |

550 171'
550 44 |

550 38'
550 1g'
550 42'
550 05'
550 23'
54" 261
54" 16'
54" 42'
530 54'
51 0 40'
53" 30'
54" 14'
550 77'
540 5g'
54" 21'
55" 20'
550 45'
560 55'
560 1g'
550 03'
550 00'
550 32'
560 30'
56" 00 |

570 10'
570 20'
540 56'
540 51'
540 16'
540 40'
560 44'
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(b) Data Sources

Connerclal catch records for the period 19?3-1983 were obtained

fron the Econonlcs Branch and lake class (a randomly chosen fish sample

is filleted and sliced to expose cysts, the number of which deter¡nine

lake class) data from the Inspection and Surveys Branch, both of the

Departnent of Fisheries and Oceans (DFO) in l{innipeg. Lake class data

was not available by season.

Conmercial catch records and lake parameters for the sane lakes for

the perfod 1973-1982 were obtained from the Province of Manitoba,

Departnent of NaturaL Resources (Peters and trlall, 1983), and for the

period 1977-1982 (Thompson, personal communication).

Spring nonthly mean flow rates of the three major rivers (Nelson,

Churchill and Hayes) were obtained fron records published by the Waters

Resource Branch, Environment Canada.

Sumner "initial" prices ($/tb. ) records for 1973-1983 were obtained

from the Freshwater Fish Marketing Corporation (FFMC) (Popko, Personal

CommunÍcation).

(c) Inspection of Commercial Catches

Lake whitefish and cisco fro¡n Canadlan lakes are inspected by DFO

for cysts of T. crassus prior to exporting to the USA, Europe and

interprovincial narkets .

Various procedures have been devised for the purpose of inspection

of catches since 1946. Kennedy (1946) dÍscussed the method used at the

ti¡ne. According to this nethod sample sizes were fixed and depended

only on the size of the lake. Such a sampling plan was later considered

unsatisfactory (Kennedy, 1946; Oakland, 1950). Consequently the idea of



I
"sufficient" sanples eras proposed to eventually replace the fixed sample

technique.

Kennedy (1946) defined a sufficient sanple as one in which

statistical analysis showed that there is not more than one chance in

100 that the rate of infection in the lake exceeds 50 cysts/100 pounds

of fish. The maximum lnfection tolerance limit was set at 50

cysts/100 pounds for export lake whitefish. For this purpose, the

average number of cysts/flsh and the standard error ruere derived

(Kennedy, 1946). The fiducial tinits of the average for g9t; were

calculated for these data. These fiducial limits were multiplied by 100

and divided by the average weight of the fish in the sanple to give an

unbiased estimate of the fiducial tinits of the average number of

cysts/100 pounds of fish (Kennedy, 1946).

A "sufficient" sanple, by definition, is one where the upper limit
is less than 50 cysts/100 pounds of fish (Kennedy, 1946). With this

method Kennedy (1946) noted that nore than s0 cysts/100 pounds in the

sanple nas "sufficient" to show that a lake was not suitable for
providing fish for export. He also found that sanples with 40 or more

cysts/100 pounds of fish nay not be sufficient unless it consisted of

more than 200 fish. Kennedy (f946) noted that as the rate of

infection approached 50 cysts/100 pounds of fish, the size of the

required sample approached infinÍty.

Oakland (1949 and 1950) described the use of sequential sanpling of

fish to deternine lnfection (t{ald, 1945). This methodology was

developed to determine infection levels in various sizes of lake

whitefish and for lake whitefish that are marketed as flllets. dressed

or round (total weight) fish (Oaktand, 1949). The nunber of fish to be
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sampled from a shipment was read directly from charts for a lake whose

infection rate was known. The fish selected at random were examined

for the presence of T. crassus. If the number of cysts,/fish extended

beyond the upper reJection line, which was calcutated according to t{ald

(1945), the lot was rejected. If the nunber of cysts/fish was below the

lower acceptance llne, the lot was accepted for export (oakland, 19so).

oakland (1950) noted that to apply this sanpring procedure, it was

necessary to quantitatively describe the distribution of the parasite in

the sanrple. The number of cysts/fish fron a given sample was found to

be distributed in a negative bÍnomial fashion.

The inspection procedure in operation at the present time was

devÍsed in 1973 by the Inspection and Surveys Branch of the Departnent

of Fisheries and Oceans (McGregor, personal communication). It is based

on the number of sanples rejected relative to the risk of rejection of a

shipment of known size. The procedure requires that shipments of lake

whitefish fron CanadÍan freshwater lakes are to be sampled in order to

determlne infection rates at least once a year.

The number of fish to be sampled fron any shipment depends on the

total size of shipment (Table 1).

The required number of individual fish is "randomly" chosen fron a

shipment and each fish is filleted and slÍced to expose cysts. The rate

of infection (RI) is calculated as follows:

[1] RI (nunber of cysts/100 tbs. = total Bunþer o.!_çVsts x 100
of lake whitefish)

These infection estlnates are

Table 2.

total weight of the
sample (fbs. )

used to classify lakes as shown in
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Table 1. Sampling schedule used by the Inspection and Surveys Branch of
the Department of Fisheries and Oceans.

Total Number of Containers Sample Size
(nunber of fish)

1

2
3- 10

11 - 50
51 - 100

101 - 201
201 and over

nay be waived
2
3
5
8

72
16

Source: surveys and Inspection Branch, Department of FisherÍes and
Oceans , lrlinnipeg.

Table 2. RI values of lake classifÍcation.

Classification RI

A "export" < 40
B "continental " 4O - AO
C "cutter" ) g0

source: surveys and Inspection Branch, Department of Fisheries and
Oceans, Winnipeg.

Fish produced from "export" lakes can be exported to the usA.

catches from these lakes are reguired to be sanpled and inspected at

reast once a year. Fish produced from "continental" lakes can be

shipped interprovinciarly or exported to Europe. For export of fish
fro¡n continental to the lakes to the USA, each ship¡nent from the lakes

should be cut to ensure a cyst count of less than 40 cysts/100 lbs. of
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fish. Fish fro¡n "cutter" lakes are processed into fÍsh meal.

the classification programme is intended to minimize sampling.

Newly exploited lakes are sampled as often as possible until sufficient

data to classify then are accunulated.

(d) Standardization of Data

The annual catch records obtained from the Economics Branch of the

DFo were separated by fish species, seasonal records, and size

categories of jumbo, large, mediun and small whitefish. Size categories

of "cutter" guality catches of lake whitefish were not recorded.

Sumner season catches of a particular year, winter season catches

of the same year and winter season catches of the following year ü¡ere

treated as catches of one year. For exanple, catches of the year

1973 include catches of the summer 1973, winter 7973-74 (November and

December 1973 and January to March 19?4).

Due to minor discrepancies between lake class and commercial catch

data from DFO and the Fisheries Branch, Province of Manitoba, Department

of Natural Resources, lake classifications of DFO were used for the sake

of consistency.

All catch records were converted to netric units. Except for the

commercial catch records obtained fron the Fisheries Branch, Department

of Natural Resources, all other commercial catch records u¡ere converted

to round weight. For this purpose, the narketed values Írere multiplied

by converslon factors according to the Manitoba Fisheries Fact Book

(Peters and Wall, 1983). The factors Írere derived fro¡n results from

FFMC processÍng or provincial regulations. They are the same factors

used by DFO.
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Junbo, large, nediun and small slze classes of lake whltefish were

used as a measure of slze distributions.

Abundance of T. crassus:

' The term abundance is used here as the product of

prevalence x nean Íntensity, according to Margolis et al.,
(1e82).

(e) Calculations

Routine statistical analysis were performed according to Snedecor

and Cochran (1967).

Ratios of lake whitefish size classes from individual lakes and

neans of large and medium size classes of lake whitefish for the three

¡¿atersheds (Nelson, Churchill and Hayes) were deter¡nined.

Fishing effort, yield/unit of surface area and catch/effort (CUE)

were calculated as follows:

i) Fishing Effort:

[2] FÍshing effort = total number of deliveries

(no. of deliveries) (N.D.)
(no. of fishermen) F

Example: Armstrong Lake, for the year 1g?S:

Number of deliveries = 23
Number of fishernen = f

Fishing effort = 23 N.D.
TF

A delivery is a transaction completed by a fishernan in a

partÍcular period, usually one week. The number of deliveries

ls the only available index of fishing effort. The nunber of

deliveries is divided by the number of fishernen in order to

account for the nunber of operating ffshernen. In northern
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Manitoba lakes, thÍs index approximates the effort of a

fisherman who sets 1400 meters of 10g and/or 184 mn mesh gill

nets each day for one week (Anon., 1931)i 4r4 inch and 5l inch

mesh nets are used by alt fishernen.

il) Yield per unit of surface Area of Lake (yield/surface area):

[3] Yietd,/surface area = total catch _ þ
surface area of lak" ha

Example: Arnstrong Lake, for the year 19?B:

Total catch = 6,875 kB
Surface area of lake = 2.859 ha

yield/surface area = .q¿9re = 2.4 BE
2,959 ha

iii) Catch per Unit Effort (CUE):

[4] CUE = total catch ke (kelN. D/F )fishing effort no. of del.,/fisherman

Example: Armstrong Lake, for the year 1923:

Total catch = 6,875 kB
Fishing effort = 29 N.D.

= 6,875 = 298.9 kelND/F
23

, (f) Te¡nporal Changes in Relative Proportions of Lake llhitefish and
l{alleye in Commercial Catches and Landed Values

Initial prices for summer catches were used and were the prices

first paid to the físhernen before the final sale of their fish by FFMC.

Sum¡¡er prices were nore stable and the maJority of catches Í¡ere

I delfvered to Freshwater Flsh Marketing Corporation during this time.
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III RESULTS

(a) Species Composition of Cisco, Lake lrlhitefish and Pike ln Commercial
Catches of Lakes

Table 3 lists classÍfications of all lakes used in this analysis.

TabLe 4 lists lakes according to geographical location (northern,

north-central and southern regions). Appendix C gives annual production

of cisco, lake whitefish and pike for the period 19?g-1989. Appendices

D, F, G, H indicate temporal changes of cisco, lake whitefish and pike

over ti¡ne. Appendix E lists lakes according to size categories of small

(lakes with areas less than 10,000 ha), intermediate (lakes with areas

between 10,000 and 30,000 ha) and large (lakes with areas above 30,000

ha) lakes.

Appendices C and D, and Table 3 showed that increase in levels of

T. crassus, as indicated by a change of lake class from "B" class to "C"

class, occurred with the presence of cisco in 3?.1% (13 lakes) of the

lakes (Arnstrong, Bruneau, Cornorant, Kiski, Landing, pakwa, SettÍng,

Granvirle, Kipahigan, opachuanau, Kisseynew, South rndian and l{alker).

Of these lakes nine (Armstnong, Bruneau, Cornorant, Kiski, Landing,

Pakwa, Setting and l{alker) were located in the north-central region of

the NeIson River watershed, three lakes (Granville, Opachuanau and South

Indian) were in the northern region and Kisseynew was in the southern

region of the Churchill River watershed (Tabte 4). Six of the lakes

(Ar¡nstrong, Bruneau, Granville, Kisseynew, Opachuanau and pakwa) were

small lakes. Five others (Kipahigan, Landing, Kiski, Setting and

walker) were internediate lakes and two lakes (cormorant and south

Indian) were large lakes (Appendix E).
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In 37.7% (13 lakes) of the lakes (Butterfly, Cedar, Guthrie,

Halfway, Natawahunan, North Indian, Playgreen, Sabomin, Sipiwesk,

Sisipuk, Itfekusko, ltlintering and Íluskwatim) abundance of T. crassus did

not change with the presence of cisco in commercial catches (Appendix F;

Table 3). Eight of these lakes (Butterfly, HaJ.fway, Guthrie,

Natawahunan, Playgreen, Sipiwesk, ülintering and Wuskwatim) were located

in the north-central and one lake (Cedar Lake) in the southern region of

the Nelson River watershed. North Indian Lake was located in the

northern region of Churchill River watershed and Sabonin was in the

north-central region of Hayes River watershed (Appendix E).

Change ln abundance of T. crassus occurred with absence of cisco in

comnercial catch records in 11.43% (4 lakes) of the lakes (Barrington,

Dafoe, Gods and Herblet) (Appendix G). Barrington h¡as rocated in the

northern region of Churchill, and Dafoe and Gods were in the

north-central region of Hayes River watershed. Herblet was in the

north-central region of Ne.lson River watershed (Table 4). Herblet and

Dafoe were s¡nall lakes, Barrington an intermediate lake and Gods a large

lake (AppendÍx E).

Abundance of T. crassus remained unchanged (lake classes renained

"4") with absence of cisco Ín 14.29% (5 lakes) of the lakes (patridge

Crop, St. Martin, William, ülitchai and Yawningstone) (Appendix H).

t{illian, St. Martin and YawnÍngstone were located in the southern

region, l{itchaÍ in the northern region and Patridge Crop in the

north-central region of the Nelson River watershed (Tabte 4). Three of

the lakes (Patridge crop, Yawningstone, and f{itchai) were small lakes,

one lake (I{irliam) was intermediate and the size of st. Martin Lake

was not kno¡ryn (Appendix E).
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Table 3. Annual production of all species
effort (ND/F),1 cUE,2 (t e/Nn /tr¡,sfor the period 1973-1993.

(kg round weight), fishing
yield unit surface (kelha)

l{atershed Lake
Lake Total

Year CIass Catch
(kes )

FishÍng CUE Yield
Effort ke area
(ND/F) effort ( ke )

(kclND/F) (hect)

Nelson Armstrong

Bruneau

Butterfìy

289.90 2.O
712.32 6.0
571 . 75 2.O
881 .00 3.0

232.OO 0.4
483.00 4.0
400.00 4.0
515.00 3.0
437.30 2.O
483.89 1 .8

483.89 2.4

327 4.O
602 6.0
879 4.0
256 3.0
299 3.0
162 t-0
557 4.0
782 5.0
334 2.O
381 3.0
156 1.0

1973
t974
1975
1976
7977
1978
1979
1980
1981
1982
1983

Mean

1973
1974
1975
1976
t977
1978
1979
1980
1981
1982
1983

Mean

1973
1974
1975
1976
1977
1978
1979
1980

6,875
17,808
4,574
7 ,O4g

1 ,168
11,131
70,824
8, 756
6,999
2,774

7 ,796

5,943
8,625
6, 156
4,870
3,995

97L
5,014
7,819
2,508
3,615
1,874

4,661

3,624
5,080

10,393
5,404

952
13,797
4,702

362.4
635.0
742.4
337.8
238.0
492.8
293.8

23
25
I
I

B
B

B

B

c
C

B
B

:
Õ

23
27
77
16
16

16

19
t4

7
19
13

6
I

10
8

l0
72

11

10
I

t4
16

4
28
16

c
c

B

c
c
C

A
A
A
A

3.0

2.O
3.0
6.0
3.0
0.5
7.O
3.0

Continued on page 18



18

Table 3. Annual productfon of all species
effort (ND/F¡,1 cun,2 (kg/ND/F),3
for the period 1973-1983.

(kg round weight), fishing
yield unit surface (kelha)

Watershed Lake
Lake Tota]

Year Class Catch
(kes )

Fishing CUE Yield
Effort kg area
(ND/F) effort 1 ke )

(kelND/F) (hect)

Nel son Butterfly

Cedar

Cormorant

1981
1 982
1983

Mean

1973
t974
1975
1976
7977
1978
1979
1980
1 981
1982
1983

Irlean

1973
1974
1975
1976
7977
1978
1979
1980
1981
1 982
1983

Mean

10
t:

A
A

3,459
6,172

345.8
324.8

2.O
3.0

6,942

582,O24
685,162
608,705
78L,223
838,731
963,296
976,444

1 ,047, 135
875,174
592 ,026
536,336

77L,479

79,279
L7 ,87O

7 ,224
12,525
\2,657
14 ,007
42,594
77,889
21,1gg
41 ,334

L4 418.0 3.3

A
A
A
A

A
A
A

c
c

c
c
c
c

3.85 151 , 175 0.5
19. 18 3õ,722 5 .4
50.91 11 ,956 5.0
50.88 15,354 6.2
41 .98 19.979 7.6
40.69 23,764 7 .7
43.88 22,293 8.3
49 .79 21 ,031 6.9

25.00 23,681 4.5
29. 16 18,392 4 .2

33 34,326 5.6

8 .0 1 ,'152 0 .6
18.0 993 0.5
6.0 7,204 0.2

17 .0 737 0 .4
15.0 844 0.4
25.0 560 0.4
46.0 926 1.3
44.O 7 ,770 2.O
32.0 662 0.6
29 .0 1 ,450 1 .0

Continued on page 19

26,657 24.O 1,089 0.74
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Table 3. Annual production of all species
effort (ND/F¡,1 cuE,2 (kelND/F),3
for the period 1973-1983.

(kg round welght), fishing
yield unit surface (ke/ha)

hlatershed Lake
Lake Total

Year Class Catch
(kes )

Fishing CUE

Effort ke
(ND/F) effort

(kelND/F )

Yield
area
(ke)
( hect )

Nelson Guthrie

Halfway

Herblet

942 4
931 4

996 5
1,439 5
4,742 6
3,797 5
1,744 5
1,270 4

639 3
356 2

737 ?

1,545 4

1973
1974
1975
1976
7977
1978
1979
1 980
1981
1 982
1983

Mean

1973
7974
1975
1976
7977
1978
1979
1980
1981
t982
1983

Mean

1973
7974
1975
1976
7977
1978
1979
1980

14,128
13,965
16,930
15,838
20, 155
18,985
17, 161
L5,243
11,513
6,4O7
6,629

14,629

39,819
33,348
19,649
32 ,396
20,561
4,3O2

19,323
19,749
14,607
t7 ,502
16,507

21 ,615

5,090
6,259
9,947

1 1 ,408
72,626
13,493
11,196
11,990

2,568
556
578

1 ,045
2,056

478
429

1 ,097
584
908
229

957

848
782
904
950

1 ,002
899

1 ,007
1 ,089

A
A

15
15
t7
11

4
c

15
L2
18
18
I

13

16
60
34
31
10
I

45
18
25
13

7

24

A

A
A
A

A
A
A
A

74
11

7
11

7
2
7
7
c
6
6

A
A
A
A

B

B

6
I

11
72
I

15
11
11

I

2
2
3
4
4
5
4
4

Continued on page 20
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Table 3. Annual production of all species
ef fort (ND/F ) , 1 cun , 2 (kgltu /r) ,3
for the period 1973-1983.

(kg round weight), fishing
yield unit surface (kglha)

Hatershed Lake
Lake Total

Year Class Catch
(kgs )

Fishing CUE Yield
Effort ke area
(ND/F) effort ( ke )

(kclND/F) (hect)

Nelson Herblet

KiskÍ

Landing

1981 A
1982 B

1983 C

Mean

1973
L974 B

1975 B

1976 B

1977 B

1978 B

1979
1980 B

1981 C

1982
1983

Mean

1973
7974
1975
1 976
7977 B

1978 C

1979
1980 C

1981 C

1982 C

198s C

Mean

16,925
231

15,450

10,409

7 ,039
9,662
6,818
4,119
6,058
4,609
8,996

4,OO7_

6,480

6,420

29,371
26,477
25,776

1,217
24,607
70,279
26,263
9,937

19, 126
4L,792
19,585

21,166

1,128
23L

2,O77

1 ,806

782
644
593
4L2
757
709

2,O75

667

2,492

1 ,015

2,O77
2,106
2,216

608
2,237
2,'106
3,009
1 ,526
2,694
'1 ,245
2,392

2 ,619

0.3
o.4
0.3
o.2
0.3
0.8
0.4

0.1

o.r

0.32

3.0
2.O
2.O
0.1
2.0
0.1
2.7
0.8
1.6
3.4
1.6

!.7

15
1

8

10

6
5

Þ

4

I
15
12
10

8
7
4

6

8

I

14
13
72

2
11

4
I
7
7
6
8

I

Continued on page 21
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Table 3. Annual productlon of all specles
effort (ND/F),1 cun,2 (xe/Nn/F),3
for the perÍod lg?g-1989.

(kg round welght), ftshing
yield unlt surface (kelha)

Ílatershed Lake
Lake Tota]

Year Class Catch
(kes )

Fishing CUE

Effort ke
(ND/F) effort

(kelND/F )

Yield
area

(ks)
( hect )

Nelson Natawahunan

Pakwa

Patridge
Crop

1973
7974
1 975
1976
7977
1978
1979
1980
1981
1982
1983

I{ean

1973
1974
1975
1976
!977
1978
1979
1980
1981
1982
1983

Mean

1973
1974
1975
1976
1977
1978
1979
1980

333
12,831
7,393
5,767
8,297

16,633
18,532
13,362
ls ,992
14 ,939

11,408

77 ,132
19 ,915
21 ,515
19,790
77,798
13,563
9,447

t6,442
16,550
18,479

333
558
462
384
488

1 ,900
1,011
1,252
1 ,199
2 ,038

963

836
948

1272
769
975
831
787
913
552
692

0.07
3
2
1

2

4
c
o
c
3
2

4
4
4

:

4
4
3
4
g

3

1

23
16
15
77

9
18
11
13

7

13

A
A

A
A
B

c
c

27
21
18
26
18
18
t2
18
30
27

c
c
c
c

27

24
4l
32
28
11
I
6
7

A
A

77 ,062

10, 198
15,557
13,624
1o,723
11,168
3,210
3,754
4 ,386

852

66
379
426
383
508
401
626
626

4

1.0
2.O
2.O
2.O
2.O
0.4
0.5
0.6

Contlnued on page 22
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Table 3. Annual production of all species
effort (ND/F¡ , 1 cuE,2 (kelND/F) ,3
for the period 1973-1983.

(kg round weight), fishing
yield unit surface (kelha)

I{atershed Lake
Lake Total

Year Class Catch
(kes )

CUE Yield
kg area

effort ( ks )
(kclND/r) (hect)

Fishing
Effort
(ND/F)

NeLson Patrldge
Crop

Setting

Sipiwesk

1981
1 982
1983

Mean

1973
7974
1 975
1976
!977
1978
1 979
1980
1981
1982
1983

ilean

1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983

Mean

2,489
4,4L7
4,155

4,607

28,397
33,327
38,480
39, 199
39,941
37,850
50,840
16,009
12,294
9,461

!2,703

28,963

22,629
72,O79
68,662
20, 163
9,797

58,704
65,651
88,501

114,046
60 ,929
56,629

57,889

415
490
831

514

693
623

1 ,33?
940

1,279
2,226
2,226
1 ,945
1,143

710
1,104

1,196

977
2,645
3,552
1 ,050

47õ
3,531
2 ,061
2,673
2,376
1 ,498
1 ,695

2,O44

A
A
A

2
3

6
9
c

T7

47
54
23
42
31
t7
26
74
!7

7
72

27

2õ
27
19
19
19
16
32
32
48
41
33

28

0.3
0.6
0.6

1.0

3
3
3
3
4
1

0.9
0.6
0.9

2.2

0.6
0.6
2.O
0.5
0.2
2.O
2.O
2.O
3.0
3.0
1.0

1.4

B
c
c
c

c
c
c
c

A
A
A
A

A
A
A
A

Continued on page 23
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Table 3. AnnuaÌ production of all species
effort (ND/F¡,1 cUE,2 (kgltto/F),3
for the period 1973-1983.

(kg round weight), fishing
yield unit surface (kglha)

t{atershed Lake
Lake Total

Year Class Catch
(kes )

Fishing CUE Yield
Effort kg area
(ND/F) effort ( ks )

(kelND/r) (hect)

Nel.son Ifekusko

I{illiam

St. Martin

1973
1974 B

1975 A
1976 A
7977 A
19?8 A
1979 A
1980 A
1981 A
1982 A
1983 A

Mean

176
43 ,352
72 ,339
72,389
73,902
68,559

102,626
69,736
74 ,536
73,910

176
3,053
3,289
4,771
4 ,506
3,485
6,037
2 ,717
3,923
3,818

.008
2.000
3.300
3.300
3.300
3.300
3.100
4 .600
3.100
3.300

1

14
22
15
16
20
77
26
19
t:

1973
L974
1975
1976
1977
1978
1979
1980
1981
1982
1983

Mean

1973
L974
1975
1976
1977
1978
1979

65, 143

52,954
59,641
27 ,706
34 ,406
57,512
55,355
63,796
81 ,295
4ô,595
58 ,412
58,585

54,150

773,444
184,504
207 ,O23
266,535
263,O14
391 ,049
575,032

3,577

7,708
11,928
3, 200
5,074
6,954
8,744

13,288
2,309
3,727
4,672
3,661

6,879

11 , ?69
12,629
26,172
2L,740
17,652
25,938
26,486

A
A
A
A

A
A
A
A

A
A
A
A

17

7
o
I
7
8
6
c
4

13
13
16

I

10
15
I

72
15
15
22

3

o
o
2
3
5
o
Õ

7
4
5

Þ

o

?
?
?
?
?
?
c

Continued on page 24
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Table 3. Annual production of all species
effort (ND/F¡ ,1 cun,2 (kelND/F) ,3
for the period 1973-1983.

(kg round weight), fishing
yield unit surface (kglha)

l{atershed Lake
Lake Total

Year Class Catch
(kes )

Fishing CUE

Effort ks
(ND/F) effort

( kelND/F )

Yield
area

1ke)
( hect )

Nelson St. Martin 1980
1981
1982
1 983

?
t
?
,

A
A
A
A

4?5,900
483,301
150,415

13 36,383
t2 39,102
5 30,951

Slalker

Wintering

Mean

1973
7974
1975
1976
7977
1978
1979
1980
1981
1982
1983

Mean

1973
7974
1975
1976
1977
1978
1979
1980
1981
1982
1983

Mean

310,995

34,72L
29,752
4,727

16, 166
31 ,063

30, g5g
63, 762
63, 191
26,574
7,L74

27 ,948

29,L27
29,259
24,338
27,O43
19,670
7,531
3, 105

14,O77
48,737
44,775
37 ,005

2õ,328

24,882

3,339
1,294
1,159
1 ,848
2,823

1,644
3, 130
1 ,864
6,779
1 ,355

2,524

1 ,713
1 ,320
1 ,509
1 ,978
2,235
1 ,719

777
2,110
4,390
2,915
5,296

2,353

13

10
23

4
I

t:

19
20
34

4
5

74

B
c

c
c
c
c

t7
22
16
11
I
4

4
7

11
15

7

11

2.5
2.2
0.3
7.2
,_t

4.6
4.6
4.6
1.9
0.5

2

3.0
3.0
2.O
2.O
2.O
o.7
1.0
1.0
5.0
4.0
4.0

2.5

A
A
A
A

A
A
A
A

Continued on page 25
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Table 3. Annual productfon of all species
effort (ND/F) , I cUE,2 (kglND/r) ,3
for the period 1973-1983.

(kg round weight), fishing
yield unit surface (kelha)

Watershed Lake
Lake Total

Year Class Catch
(kes )

Fishing CUE

Effort ks
(ND/F) effort

(kelND/F )

Yield
area

(ke)
( hect )

Nel son Wi tchai

l{uskwatinr

Yawning-
stone

1 973
7974
1975
19?6
7977
1978
1979
1980
1981
1982
1983

Mean

1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983

Mean

1973
1974
1975
1976
7977
1978
1979

5,571
11 ,000
13 ,653
11,631
10,309
6,442

13,256
10,242
L2,329

510

9,494

74,274
4L,297

19,493
14,632

18,375
21 ,890

26,71O

22,380

2 ,306
820
946

6,220

229
3,357

?9;
110
650
540
793
496
829
602
440

19

528

1 ,573
1 ,009

1 ,076
1 ,076

716
742

2 ,308

1 ,288

407
tL7
315
522

115
373

;
3
4
3
3
2

4
3
3
.14

3

2

6

3
3

;
3

4

3

2.O
o.7
0.8
0.4

o.2
3.0

B

B

A
A

A
A
A
A

A
A
A
A

A
A
A
A

6
7
3

10

2
I

A
A

7
10
27
22
13
13
16
77
28
27

17

I
4

18
t:

26
30

72

15

Continued on page 26
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Table 3. Annual production of all species
effort (ND/F),1 cuE,2 (kelND/F),3
for the perlod 1973-1983.

(kg round ¡veight), f ishing
yield unit surface (kglha)

llatershed Lake
Lake Total

Year Class Catch
(kes )

Fishing CUE

Effort ks
(ND/F) effort

( kelND/F )

Yield
area
1re)
( hect )

Nelson Yawning-
stone

Churchi I L Barrington

Granvi I le

1980
1981
1982
1983

Mean

1973
7574
1975
1976
L977
1978
1979
1980
1981
1982
1983

llean

6A
A

678 113 0.6

c
B

B

B

c
c
c
c

1 ,937

19,874
6,950

18,713
29,927
21,105
32,200
2õ,702
21,762
9,231

25,770
36,431

22,465

30, 790
13,832
27 ,527
79,278
95,695
51,228
84 ,934
62,497
63, 154
90,096
L\,273

55 ,481

6

29
72

6
35
30
47
57
27
18

4
67

30

8
c

2t
209

24
6

30
15
74
t4

4

32

280

685
579

1,100
855
704
785
451
784
512

7,005
543

2

1

0.4
1

2
1.3

2
1

0.6
2

2
2

1973
1974
1975 B

1976 B

1977 B

1978 B

1979 C

1980 B

1981 C

1982 C

1983 C

Mean

7,273

3,801
2 ,766
1 ,332

3?9
4 ,045
3,659
2,831
4 ,310
4,429
6 ,491
3, 100

3,377

7.4

7
3
6

17
21
11
19
74
t4
20

2

72

Continued on page 27
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Table 3. Annual production of all species
effort (ND/F),1 cuE,2 (kg/ND/F),3
for the perÍod 1973-1983.

(kg round weight), flshing
yield unit surface (kglha)

l{atershed Lake
Lake Total

Year Class Catch
(kes )

CUE Yield
kg area

effort 1 t<e )
(kelND/F) (hect)

Fishing
Effort
(ND/F )

Churchi I I Kipahigan

Kisseynew

N. Indian

1973
L974
1975
1976
1977
1978
1979
1980
1981
1982
1983

Mean

1973
1974
1975
1976
7977
1978
1979
1980
1981
1982
1983

Itlean

1973
7974
1975
1976
7977
1978
1979

ol,oot
60,779
46,713
4L,642
35,899
29,760
18,657
20,578
77,627_

15 , 011

34,412

26,073
42,551
33,392
24,O37
23,O29
45,206
40,029
31 ,280
19,044
41 ,836
30,392

32,44L

50,547
65,820
65,431
59,967

51 ,962
6,324

3,837
3,315
5, 190
3,203
4,487
1 ,750
1 ,435
1 ,028

973

2,492

2,771

1 ,003
1,702
7,757
1 ,502
1 ,354
5,650
2,859
2,'l2O

595
t,o72
1 ,066

1 ,935

1 ,763
506

9, 183
2,476

2,922
532

6.0
6.0
5.0
4.0
4.0
3.0
2.O
2.O
2.O

o.56

3.5

3
6
4
3
3
6
5
4
3
5

!
4

3.0
0.3
3.0
3.0

3.0
3.0

c
c
c

B

c
c
c

C

c
c

15
18
I

13
20
t7
13
20
t:

3

15

c
c
c
c

26
26
19
16
77
I

74
t2
32
39
29

2l

29
13

7
23

18
10

Continued on page 28
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Table 3. Annual production of all species
effort (ND/F¡ ,1 cun,2 (kglND/n) ,3for the period 19Zg-1983.

(kg round weight), fishing
yield unit surface (kglha)

Watershed Lake
Lake Total

Year Class Catch
(kes )

Fishing CUE

Effort ks
(ND/F) effort

(kelND/F )

Yield
area

1ke)
( hect )

Churchi I l N. Indian

Opachuanau

SÍsipuk

1980
1981
1982
1983

Mean

1 973
7974
1975
1976
1977
1978
19?9
1980
1981
1982
1983

llean

1973
7974
1975
1976
1977
1978
1979
1980
1981
1982
1983

Itlean

45,443
27 ,O22
38,226
17,336

36,484

16,081

16,636
28,158
23,377
32,075
11,461
22,620
22,869
45,936
12,965

23,2t7

620
6,690
2,966

2,671
20,691
16,011
42,947
40,510
23,510
25,947

18,256

568
2,719
5,791
6,556

3,242

1 ,084

5,315
1 ,351
2,460
3,695

944
2,249
1,797
2,376
7,297

2,385

620
955

1 ,816

668
2,364
1 ,515
5,577
5,114
6,777
3,382

2,873

2.O
1.0
2.O
0.9

2

2

2
4
3
4
1

3
3
6

?

3

.04

.40
2.O

.20
1 .30
1 .00
2.70
2.50
1.50
1 .60

1.3

A
A
A

80
13

7
26

23

15

3
20
10
I

12
10
13
19
10

B

B

B

B

B

c
c
c

A
A
A

A
A
A
A

72

1

7
,:

4
8

11
I
I

14
I

I

Continued on page 29
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Table 3. Annual production of all species
effort (ND/F) , 1 cun,2 (kgl¡¡n /E) ,3for the period 19?3-1983.

(kg round weight), fishing
yield unft surface (kglha)

llatershed Lake
Lake lotal

Year Class Catch
(kes )

FishÍng CUE
Effort ks
(ND/F) effort

(kelND/F )

Yield
area
(ks)
( hect )

Churchi I l S. Indian

Hayes Dafoe

Gods

1973
t974
1975
1976
7977
1978
1979
1980
1981
1982
1983

Mean

1973
1974
1975
1976
7977
1978
1979
1980
1981
1982
1983

Mean

1973
7974
1975
1976
7977
1978
1979

354,191

359 ,632
537,343
526, 713
471 ,619
542,239
484,119
388,335
179,559
191 ,652

403,539

2,603

7,353
6,935

11 ,991
9,810
8,096

12 ,599

12,964
74,677
77 ,734
13,467
16,362
14,841
11,375
70,777
77,240

13,603

tr:

460
707
500
491
450

A
A
A

B

B

c
c

,?

28
36
30
35
33
33
34
17
17

29

:

16
10
24
20
t:

?

2

3
3
2

3
2

2
0.9
0.9

2

1

3
3
4
4

B

B

B

c

B

B

c
B

'1 ,787

166,926
109,965
53,595
90, 176
69,502
51 ,665

489

s,56;
5,343
3,372
3,579
2,568
2,429

16

20
27
16
2s
27
20

3

2.O
1.0
0.5
0.9
o.7
0.5

Continued on page 30
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Table 3. Annual production of alI species
ef fort (ND/F ¡ , 1 cuE , 2 (kglt¡o /Fl ,3
for the perlod 1973-1983.

(kg round weight), fishing
yield unit surface (kelha)

Illatershed Lake
Lake Total

Year Class Catch
(kes )

Fishing CUE

Effort ks
(ND/F) effort

(kelND/F )

YÍeld
area
1re)
( hect )

Hayes Gods

Sabonin

1980
1981
1982
1983

Mean

1973
7974
1975
1976
t977
1978
1979
1980
1981
1982
1983

Mean

98,066

59,206

3,340

2,449

c
c
c
c

,?

24

o-n

0.6

A
A
A
A

A
A
A
A

87,387

3,007
4 ,010
1 ,435
1 ,854
1 ,661
4,050
6,021
4,288
9,653
4,962
6,710

4,277

3,954

668
134
179
206
415

7,O72
860
858

1 ,609
727
516

653

23

5
30
I
I
4
4
7
5
6
6

13

I

1

2
3
1

1

1

3
4
3
7
3

I
3

1no/r

2cun

Lake Class: A

B

Nunber of deliveries per fishernan

Catch per unit effort
t*r/tD/t Kilograns per nunber of deliveries per fisherman

Export

Continental

Cutter
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Table 4. Distribution of lakes according to geographical region (ie.,
northern, north-central and southern)

Northern Lakes
(lakes above Lat. 56o)

North-central Lakes
( lakes between
Lat. 54" and 56o)

Southern Lakes
(Lakes below Lat. 54')

Barrington
GranvÍ I le
Opachuanau
ülekusko
North Indian
!{i tchai

Bruneau
Armstrong
Hal fway
Kipahigan
Setting
Landing
Cormorant
Pakwa
Ki ski
Butterfly
Playgreen
PatrÍdge Crop
Sabomin
Itlalker
Dafoe
Si s Ípuk
Natawahunan
Sipiwesk
I{interÍng
l{uskwatim
Gods
Herblet
Guthrie

Ki sseynew
Cedar
St. Martin
l{illiam
Yawningstone

According to Green and Derksen ( 1984 )
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(b) Changes in Size lroportÍons of Lake l,rthitefish as a Function of CUE

Appendix I lists ]ake whitefish size proportions of Junbo, large,

medium and small, for lakes used Ín this analysis. TabÌe 3 lists total

CUE for individual lakes. Appendices D, F, G and H show temporal

changes of cisco, pfke and lake whÍtefish over ti¡ne, 19?9-1989.

Appendix E lists lakes according to size categories of small,

intermediate and large. Table 4 lists lakes according to geographical

location (northern, north-central and southern regions).

Linear regression analysis of relative proportion of Iarge and

mediun lake whitefish as a function of total cuE (Appendices K, t)

revealed three general trends as shown in FÍgures 3, 4 and 5.

Figure 2 shows examples of lakes where in relation to CUE,

proportions of large and medium whitefish diverged (mediums increased as

the large decreased). 22.9% of the lakes (Cornorant, Guthrie,

Kisseynew, Patridge crop, Landing, opachuanau, wintering, l{itchai and

Íluskn¡atim) showed this trend (Figure 2; Appendix K). Cornorant,

Guthrie, Landing, lrlintering, wuskwatim and patridge crop were in the

north-central region and l{itchai Ín the northern region of the Nelson

River watershed. Opachuanau is in the northern region and Kisseynew in

the southern region of churchill River watershed (AppendÍx E). yields

of large lake whitefish for arl the above lakes had negative slopes.

The slopes for mediu¡n lake whitefish !ùere negative for Guthrie and

Patridge crop and were positive for the remaining lakes (cornorant,

Kisseynew, Landing, Opachuanau, Wintering, Ilitchai and üluskwatim lakes)

(Appendix L). In four of the lakes (cormorant, Kisseyne¡u, Landing and

Opachuanau) the abundance of T. crassus increased with an increase in
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cisco in commercial catches (Appendix D; Table 3). In three lakes

(Guthrie, ïlintering and Wuskwatim lakes), no change in abundance of T.

crassus occurred ¡llth the presence of cisco (AppendÍx F; Table 3). In

two lakes (Patrldge Crop and Witchai) no change ln abundance of T.

crassus occurred with absence of clsco (Appendix H; Table 3).

Four of the lakes (Cormorant, Kisseynew, Landing, Opachuanau) had

hÍgh abundances of T. crassus and five lakes (Guthrie, Wintering,

Patridge Crop, Itluskwatin and I{itchai) had low abundances of T. crassus

(Table 3). In Cormorant, LandÍng and Patridge Crop lakes, proportions

of large size lake whÍtefish were high in early 1970's and decreased

wÍth increasfng CUE over time. Medium size lake whitefish were low

during the same period and increased with increasing CUE and a

decreasing large class of ¡rhitefish (Appendix K). Guthrie, Kisseynew,

Opachuanau, ltlintering and LandÍng were Ínter¡nediate ]akes and Cormorant

was a large lake.

Figure 4 gives examples of lakes, where, in relation to CUE, large

and medium whitefish classes converged (as nediums decreased the large

size class increased). 40% (14 lakes) of the lakes (Arnstrong,
j

Barrington, Cedar, Granville, HaIfway, Herblet, Natawahunan, Playgreen,

Sabonin, Setting, Sisipuk, Sipiwesk, Walker and Wekusko) showed this

trend (Appendix K; Figure 3). Natawahunan, Halfway, Herblet,

Playgreen, Setting, Sipiwesk and llalker were in the north-central

, region, Wekusko was Ín the northern region and Cedar was in the southern

region of Nelson River watershed. Barrington, Sisipuk and Granville

were located in the north-central region of Churchill River watershed

(Table 4). Sabomin fs in the north-central region of Hayes River

watershed (Table 4). Eieht of the lakes (Sisipuk, HaIfway, Sipiwesk,
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Cedar, Natawahunan, t{ekusko, Sabomin, and Playgreen) had low abundances

of T. crassus. Six of the lakes (Granville, Arnstrong, Barrington,

Herblet, Setting and Walker) were lakes with high abundances of the

parasite (Table 3). Low abundances of T. crassus occurred when low

yields of medium lake whitefish and high yields of large ]ake whÍtefish

occurred in Cornorant, Bruneau, Patridge Crop and Landing lakes.

Abundances of T. crassus increased with increasing yields of mediun and

decreasing yields of large whÍtefish in these lakes (Appendices J, K).

Presence of cisco in commercial catches correlated with increasing

abundances of T. crassus in four of the lakes (Armstrong, Granville,

Setting and t{alker) (Appendix D; Table 3). In eight of the lakes in

this category (Sisipuk, Halfway, Sipiwesk, Cedar, Natawahunan, ülekusko,

Sabonin, and Playgreen), presence of cisco did not affect abundances of

T. crassus (Appendix F; Table 3).

Examples of lakes where no apparent correlation occurred between

the two size classes (the two size classes lvere parallel) are shown in

Figure 5. 14.3% (5 lakes) (Gods, Kiski, Kipahigan, William,

Yawningstone lakes) showed this trend (Appendices K, L). Yields of the

large classes in three of these lakes (Kipahigan, lrfillian and

Yawningstone) had negative slopes and two lakes (Kiski and Gods) had

posÍtive slopes. For nedium classes of lake whÍtefish, Kipahigan and

I{illiam had negative slopes while Yawningstone, Kiski and Gods had

positive slopes. Yawningstone tìras a smaLl lake, Kiski, Kipahigan and

I{illiam were intermediate lakes and Gods was a large lake (Appendix E).

Three lakes in this category (Kiski, Gods and Kipahigan) had hfgh

abundances of

low abundances

crassus and two lakes (l{illiam and Yawningstone) had

T. crassus.

T.

of
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In 20JL (7 lakes) of the lakes (Dafoe, Butterfly, Bruneau, pakwa,

North Indian, south Indian and st. Martin), there was no consistent

trend between the two size classes (Appendix I ) . yierds of large

whitefish for four of these lakes (Dafoe, pakwa, south Indian and st.

Martin) had positive slopes and three of the lakes (Butterfly, Bruneau

and North Indian) had negatíve slopes (Appendix L) . For nediun classes,

Bruneau, Dafoe and South Indian lakes had positive slopes while Pakwa,

st. Martin, Butterfly and North IndÍan lakes had negatlve slopes.

Butterfly, Pakwa and Bruneau lakes were in the north-central and st.

Martin in the southern region of the Nelson River watershed. North

IndÍan and south rndian lakes were in the northern region of the

churchill River watershed. Dafoe was in the north-central region of

Hayes River watershed (Tabte 4). Dafoe, Butterfry, pakwa, Bruneau and

South Indian lakes had high abundances of T. crassus (Table S).

Butterfly, North Indian and st. Martin lakes had low abundances of T,

crassus (Table 3).

In three of the rakes (Bruneau, Pakwa and south rndian), presence

of cisco was correlated with increasing abundances of r. crassus

(Appendix D; Table 3). Presence of cÍsco did not affect abundances of

T. crassus in two of the lakes (Butterfly and North Indian) (Appendix F;

Table 3). In Dafoe, abundances of T. crassus fluctuated but returned to

origÍnal levels in the absence of cisco (AppendÍx G; Table 3). In st.

Martin Lake, no cisco was recorded in commercial catches and abundance

of T. crassus remained unchanged (Appendix H; Tabte 3).

Size Distribution According to Watershed:

Appendix M gives nean proportfons of large and medium

lake whitefish over time, 1973-1gBS, in the Hays, Churchilt
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Figure 2

Examples of conconitant changes in proportions of ¡redium

and large size lake whitefish as a function of CUE (kelt{.D/F)

Note; Medium size lake whitefish
increased as large size
lake whitefish

Legend

(A) Proportions of medium size
lake whitefish

(B) Proportions of large size
lake whitefish

1 Guthrie Lake
2 Kisseynew Lake
3 Sabonin Lake
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Legend

(A) Proportions of mediu¡n size
lake whÍtefish

(B) Proportions of large size
lake whitefish

1 Barrington Lake
2 Granville Lake
3 ülalker Lake

40

Figure 3

Conco¡nitant changes in proportions of nedium and large

size lake whitefish as a function of CUE (kelN.D/F)

Note; Mediun size lake whitefish decreased
as large size lake whitefish increased.
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Figure 4

Conconitant changes Ín proportions of medium and large

size lake whltefish as a function of CUE (kgll,l .D/F)

Note: No correlatÍon occurred between
the t¡+o size classes.

Leeend

(A) Proportlons of medium size
lake whÍtefish

(B) ProportÍons of large size
lake whitefish

1 William Lake
2 Kiski Lake
3 Gods Lake
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and NeIson watersheds. Appendix N shows temporal changes Ín

large and mediun classes of lake whitefish in con¡nercial

catches fro¡n lakes in the Hayes, Churchitt and Nelson River

¡ratersheds, Appendix O shows conconitant changes in large and

medium sized lake whÍtefish over time in the three watersheds.

Appendix P gives the regressions of large and medium size lake

¡uhitefish in the three watersheds.

Appendix M shows that yields of nediu¡n lake whitefish

were highest in the Hayes River watershed, intermediate in the

churchill River watershed and lowest in the Nelson River

¡uatershed.

Linear regression analysis indicated that as large sized

lake whitefish increased, nediun sized lake whitefish

decreased (Appendix O). The slopes for whÍtefish classes for

all three watersheds elere negative. Hayes River ¡latershed had

a correLation coefficient of 0.610, F value of b04.62 and 1

and 10 degrees of freedom. Nelson had a correlation

coefficient of 0.610, F varue of 1.38 and 1 and 10 degrees of

freedom. Churchfll had a correlation coefficient of 0.826, F

value of 72.85 and Z degrees of freedo¡n.

(c) Spatial and Temporal Trends in Catch, Effort and CUE

Table 3 lists classifications of all lakes used in this analysis.

Table 4 lists lakes according to geographical location (northern,

north-central and southern). Appendix Q gives species conposition (in

¡narketed weight) of lake whitefish, pÍke, walleye and others for lakes,

durÍng the period 1973-1982. Appendix R shows tenporal changes Ín total
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yield by species. Figure 5 shows examples of lakes ¡vhere decline in

production was correlated with an increase in the abundance of T.

crassus. Appendix S shows temporal changes in catch/delivery (kglnumber

of deliveries). Appendix E lists lakes according to lake sizes of

snall, intermediate and large. Appendices D, F, G and H show temporal

changes in species proportions of cisco, lake whitefish and pike.

Appendix S gives lake size categories of small, intermediate and large

lakes used in this analysis.

i ) Catch:

There were irregular fluctuations in total annual

productÍon in 60% (21 lakes) of the lakes (Arnstrong,

Barrington, Butterfly, Cedar, Dafoe, Granville, Halfway,

Herblet, Kiski, Kisseynew, Natawehunan, North Indian,

Opachuanau, Patridge Crop, Sabonin, Sisipuk, Sipiwesk, ülalker,

William, Hitchai and Yawningstone) (Appendix Q). Ílider

fructuations occurred in nine of the above lakes (Butterfly,

Cedar, Kisseynew, Barrington, Armstrong, Sisipuk, Sabomin,

North Indian and Yawningstone) (Appendix Q). Cedar and

Yawningstone lakes were located in the southern region, and

Armstrong and Butterfly lakes Ín the north-central region of

the Nelson River watershed (Table 4). Barrington and

North Indian Lakes were in the northern, Sisipuk in the

north-central and Kisseynew ¡rere in the southern region of the

Churchill River watershed (Table 4).

Total annual catches were higher in the early 19?0's in

34.3% (12 lakes) of the lakes (Bruneau, Gods, Kipahigan,

Cormorant, Guthrie, Halfway, KiskÍ, Landing, pakwa, patridge
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crop, south Indian and cedar) (Appendix Q). Abundance of T.

crassus were lower in those lakes in the same period (Tabte

3). Productfon declined with Íncreasing abundances of the

parasÍte in eight of these rakes (cormorant, Bruneau, Gods,

Kiski, Kipahigan, Landing, south IndÍan and pakwa) (Appendix

M; Table 3). Abundance of T. crassus remained unchanged in

cedar, Guthrie, Halfway and patridge crop lakes with similar

down¡vard trends in production (Appendices Q, R; Table 3).

Lakes in this category were located in the north and

north-central regions of the Nelson River watershed (Bruneau,

cormorant, Kiski and pakwa) and churchill River watershed

(Gods, Kipahigan and South Indian) (Table 4).

Total catches were higher in the mid 1920's in 84.g% (t2

lakes) of the lakes studied (Setting, Herblet, St. Martin,

Natawahunan, Kisseynew, Opachuanau, playgreen, Sisipuk,

l{ekusko, rlilliam, Barrington and Granville) (Appendices Q, R).

This was a period when abundances of T. crassus started to

increase in six of the lakes (Setting, Kisseynew, Herblet,

Barrington, Granville and Opachuanau) (Appendices Q, R).

Annual catches declined in these lakes with increasing

abundances of T. crassus. These lakes were located in the

north-central regions of Nelson River watershed (setting,

Granville, PJ.aygreen, Herblet, Ialekusko and l{illiam) and

churchill River watershed (Barrington and sisipuk). Kisseynew

Lake was located in the southern region of the churchill River

watershed (Tabte 4).

Annual total catches progressively increased from
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Ffgure 5

Temporal changes in total yieìd

(in marketed weight), 1973-1983

Note: Total yield declÍned with increasing
abundance of T, crassus Forel

Legend

Total yield
Yield of lake whitefish
Yield of walleye
Yield of pike
YÍeld of other species

1 South Indian Lake
2 Kipahigan Lake
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19?3-1980 in five lakes (SettÍng, Granville, Herblet,

Playgreen and St. Martin) (Appendices Q, R). Granville,

Herblet and Setting had high abundances of T. crassus, and

Playgreen and St. Martin lakes had low abundances of the

parasite (Table 3). Setting, Herblet and Playgreen lakes úvere

in the north-central region and St. MartÍn was in the southern

region of the Nelson River watershed. Granville Lake was

Iocated in the northern region of Churchitt River watershed

(Table 4).

Annual total catches progressively declined from

1973-1983 in Guthrie, Halfway, Kiski, Landing, Kipahigan,

South IndÍan, Gods, Bruneau, Pakwa, Patridge Crop and Wekusko

(Figure 5; Appendices Q, R). Six of these lakes (Guthrie,

Halfway, Pakwa, Patridge Crop, Kiski, Landing) were located in

the north-central region of Nelson River watershed, two Iakes

(South Indian and Kipahigan) were in the north-central region

of Churchill watershed and one (Gods Lake) in north-central

region of Hayes River watershed. Kiski, Pakwa and Landing had

high abundances of T. crassus and Guthrie, Halfway, patridge

Crop, and ülekusko had low abundances of the parasite.

Catch/delivery declined r¡ith increasing nunber of

deliveries in 60% (21 lakes) of the.lakes studied (Sipiwesk,

North Indian, Setting, Dafoe, úlitchai, Sabomin, South Indian,

l{intering, ItluskwatÍn , Natawahunan, PatrÍdge Crop, Kisseynew,

Gods, Playgreen, St. Martin, Granville, Opachuanau, pakwa,

Guthrie, and Barrington) (Appendix S). Catch/delivery

increased with increasing number of deliveries in 1?.llt (6
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lakes) of the lakes studied (Cedar, Cornorant, Herblet,

Kipahigan, IÌekusko and yawningstone). catch/delivery was

irregular in seven lakes (Hatfway, Bruneau, Kisseynew,

Butterfly, Landing, Walker and Sisipuk).

ii) Lake Paraneters:

Twelve of the s¡nalL rakes (Armstrong, Bruneau, Butterfly,

Guthrie, Halfway, Herblet, Natawahunan, pakwa, patridge Crop,

ItIitchai, wuskwatin and yawningstone) were located in the

Nelson River watershed, two lakes (Dafoe and sabo¡nin) were

located in the Hayes River watershed, and three lakes

(Granvirle, Kisseynew and opachunanau) were located in the

churchill RÍver watershed (Appendíx E). The six internediate

size lakes (Kiski, Landing, Setting, Walker, t{ilIiam,

ülintering and Ílekusko) were in the Nelson River watershed

Four lakes, Barrington, Kipahigan, North rndian and sisipuk

lakes were Ín the churchirr River watershed. The large lakes,

Cedar, Cormorant, playgreen and Sipiwesk lakes were

in the Nelson RÍver watershed. one lake (Gods) was in the

Hayes and one lake (south Indian) was in the churchill River

watershed.

The snall lakes had a nean surface area of 3,g27 ha, mean

CUE per unlt of surface area of O.ZB (ke/N.D/F/ha), nean

effort of 14.3 (N.D/F), nean production for lake whitefish was

68,051 kg; for cisco was 42,312 kg; and for pike was 22,130

kg. The intermediate lakes had a mean surface area of 15.292

ha; mean cuE per unit of surface area of 0.19 (kelN.D/F/ha);

mean effort of 15 (N.D/F); nean production of lake whÍtefish
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was 148,407 kg; mean production of cisco was 16,510 kg and

mean production of pike was 50,000 kg. The large lakes had a

nean surface area of 95,055 ha; nean CUE per unit of surface

area of 0.10 (kelN.D/F); nean effort of 29 (N.D/F); nean

production for lake whÍtefish was g43,SZ2 kg,; mean production

of cisco was 25,744 kg; and mean production of pike was

613,173 kg (Appendix B).

iii) Mean Flow Rates for the Month of May as a Factor in Total.
Production:

Appendix T gives the flow rates 1r3 ""c-1) for May and

nean annual yield (kg), 19Z9-1983, for the Churchill, Hayes

and Nelson River watersheds. Mean flow rates for early 1gz0's

were plotted against mean annual catches of the nid 1gr0rs

with a five year lag. For exampte the fLow rate for the year

1973 was plotted against the nean annual catch of 192g.

This was because most whitefish stocks are recruited into the

fishable stock at age 5 (Rackozy, 1983). Appendix U lists

regressions for the flow rates of the nronth of May versus nean

annual catches (kg) for the three watersheds, with a five year

lag. Figure 6 shows the concomitant changes in annual catches

as a function of flow rates [y = f (flow rate)].

Appendix T shows that nean May flow rates were generally

higher in the early 1970's. Mean annual catches were

correspondingly higher in mid 1970ts for all three watersheds.

Regression analysis (y = a+bx) for the three watersheds

produced a correlation coefficient of 0.260, F value of 0.29

with (1, 4) degrees of freedom for churchill River watershed,
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Figure 6

Concomitant changes in annual yield (ke) as a function

of mean flow rates (m3 *""-1) for the month of May for

Churchill (A), Hayes (B), and Nelson (C)
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correlation coefficient of 0.8S1, F value of 5.25 with (1, Z)

degrees of freedo¡n for Hayes rvatershed and a correlation

coefficient of 0.933, F value of 26.21 with (1, 4) degrees of

freedon for Nelson watershed. The slopes for all three

watersheds hrere positive (Appendix U).

iv) Fishing Effort:

Table 3 lists the lakes used to deternÍne annual fishing

effort ín this analysis. Appendix v shows temporal changes in

fishing effort over tine, 1923-1983. Examples of lakes with

decreasing, increasing and irregular effort are given in

Figures 7, I and 9 respectively.

Figure 7 and Appendix V show that effort declined over

tine in 25.7% of the lakes (Natawahunan, Landing, patridge

Crop, Kiski, Halfway, Bruneau, Sabonin, Wintering and

Setting). Natawahunan, Landing, patridge Crop, Halfway,

Bruneau, Irlintering, setting and Kiski lakes were located in

the north-centrar region of the NeLson River watershed and

Sabomin was in the north-central region of Hayes River

watershed (Table 4). The presence of cisco was correlated

with an increase in abundance of T. crassus in four of the

Iakes (Landing, Kiski, Bruneau, and Setting) (Tabte 4;

Appendix D). Presence of cÍsco did not effect abundance of

T. crassus in four of the lakes (Natawahunan, Halfway, sabomin

and Wintering) (Appendix F; Table 4). Five of the lakes

(Bruneau, Natawahunan, Patridge crop, Halfway and l{intering)

were smalr size and four (LandÍng, Kiski, setting and sabornÍn)

were intermedÍate size lakes (Appendix E).
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Effort increased over tÍme in 11 lakes (Herblet,

KÍpahigan, Cormorant , Irlitchai , Irluskwatim, playgreen, ülekusko,

Gods, Dafoe, Sisfpuk and Cedar) (Figure g; Appendix V). In

two of these lakes, (Cormorant and Kipahigan), presence of

cisco rdas correlated ¡uith an increase in abundance of T.

crassus (Appendix D; Table 3). In Wuskwatim, playgreen,

t{ekusko, Sisipuk and cedar, cÍsco lr¡as present but abundance of

T. crassus did not change Appendix E; Table 3). In Herblet,

Gods and Dafoe, change in abundance of T. crassus occurred in

the absence of cisco (Appendix F; Table B).

Effort was irregular in 42.9% of the lakes (Kisseynew,

William, Pakwa, Yawningstone, Arnstrong, Guthrie, Butterfly,

south rndian, st. MartÍn, opachuanau, North Indian, Granville,

Barrington, ülal.ker and Sipiwesk) (Figure 9; Appendix V).

Pakwa, Arnstrong, Guthrie, Butterfly, ülalker and Sipiwesk

lakes were located in the north-central and yawningstone and

st. Martin in the southern region of the Nelson River watershed.

South Indian, North Indian, Opachuanau, Granville, and

Barrington Írere in the northern region and Kisseynew in the

southern region of the churchÍ11 River watershed (Table 3).

In seven of the lakes (pakwa, Arnstrong, South Indian,

opachuanau, lrlalker, Kiski and Granvilte), presence of cisco

was correlated ¡ryÍth an increase in abundance of T. crassus

(Appendix D; Table 3). In four lakes (Guthrie, Butterfly,

North rndian and sipiwesk) cisco was present but abundance of

T. crassus did not change (Appendix F; Table 3). Change in

abundance of T. crassus occurred in Barrington-Lake in the
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Figures 7, I and 9

Temporal changes in fishing effort (N.D/F), 19?3-1983
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Fisure 7

Setting Lake

Note: Fishing effort increased over tine.
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Fieure I

Dafoe Lake

Note: Ffshing effort decreased over tine.
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Figure g

Playgreen Lake

Note: Fishing effort was irregular.
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absence of cisco (Appendix F; Table 3). In two lakes (St.

Martin and l{illiam), cisco was absent and no change in

abundance of T. crassus occurred. Eight of the lakes

(Kisseynew, Pakwa, Yawningstone, Arnstrong, Guthrie,

Butterfly, Opachuanau and Granville) were small size lakes.

WiIliam, North Indian, Barrington were ÍntermedÍate size

lakes. Sipiwesk and South Indian were large size lakes

(Appendix E).

Catch Per Unit of Effort (CUE)

Appendix W shows temporal changes in CUE. Examples of

lakes wÍth decreasing, increasing and inconsistent fishing

efforts are shown in Figures 10, 11 and 12 respectively.

The caLculation of CUE was refined by dividing

catch/delivery by number of fishernen, to take into account

the nu¡nber of men operating in the fishery in any given year.

CUE decreased over tine, 1973-1983, in 40% of the lakes

(Butterfly, Cedar, Ifuskwatim, Arnstrong, yawningstone,

Opachuanau, Playgreen, Pakwa, Sipiwesk, lrlalker , Cornorant ,

Gods, South Indian and Kipahigan) (Appendix t{; Figure 10).

Butterfly, ltluskwatim, Armstrong, Playgreen, pakwa, Sipiwesk,

l{alker, Cormorant were ln the north-central, Cedar

and Yawningstone were in the southern region of the Nelson

River watershed (Appendix E). Opachuanau and South Indian

Iakes were in the northern and Kipahigan Lake in the

north-central region of the Churchill River watershed (Table

4\. In nine of the lakes (Armstrong, Opachuanau, playgreen,

Pakr¡a, flalker, Cormorant, Gods, South Indian and Kipahigan)
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abundances of T. crassus correlated with presence of cisco

(abundance of parasite increased with presence of cisco)

(Appendix D; Table 3). In four lakes (Butterfly, Cedar,

l{uskwatim and sipiwesk), presence of cisco did not affect

abundance of T. crassus (Tabte 3; Appendix D). In

Yawningstone Lake, no change Ín abundance of T. crassus

occurred and cisco was absent in comnercial catches. Nine of

those lakes (Opachuanau, Pakwa, ülalker, Cornorant, Gods, South

Indian, Kipahigan, Armstrong and lrluskwatim) had high

abundances of T. crassus (Table 3). Five lakes (Butterfly,

Cedar, Yawningstone, Playgreen and SÍpiwesk) had low

abundances of the parasite (Table S). SÍx of the lakes

(Butterfly, Íluskwatim, Armstrong, yawningstone, Opachuanau and

Pakwa) were small size lakes (Appendix E). six others (south

Indian, Gods, Sipiwesk, Playgreen, Cedar and Cormorant) were

large sÍze lakes (Appendix E). lrta]ker and Kipahigan were

intermediate size lakes (Appendix E),

CUE increased over time in 34.9% of the lakes studied

(William, Granville, Landing, Wintering, hlekusko, patridge

Crop, Witchai, Sisipuk, Sabomin, Natawahunan, St. Martin and

Herblet) (Figure 11; Appendix W). Herblet, Landing,

Wintering, Patridge Crop and Natawahunan were in the

north-central, St. Martin in the southern, and lùitchai and

I{ekusko in the northern regÍons of Nelson River watershed

(Table 4). sisipuk was in the north-central and Granvil]e in

the northern region of Churchill River watershed (Table 4).

Sabonin was in the north-central region of Hayes River
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watershed (Table 4). In Granville and Landing, presence of

cisco correlated with an increase in abundance of T. crassus.

In f ive lakes (I{intering, hlekusko, Sisipuk, Sabomin and

Natawahunan), the presence of cisco did not affect abundance

of T. crassus (Appendix F; Table S). In Herblet Lake, levels

of T. crassus fluctuated in the absence of cisco (Appendix G;

Table 3). In St. Martin and t{illiam, cisco was absent and

levels of the parasite renaÍned constant (Appendix H; Tabte

3). Nine of the lakes (I{illiam, Wintering, lrlekusko, patridge

Crop, Witchai, Sisipuk, Sabo¡nin, Natawahunan and St. Martin)

had low abundances of r. crassus and three (Granville, Landing

and Herblet) had high abundances of the parasite (Table 3).

six of the lakes were smarl size lakes (GranvÍlle, patridge

Crop, I{itchaÍ, Sabomin, Natawahunan and Herblet) (Appendix E).

Five lakes (IfillÍan, Landing, f{ekusko, ltintering and sisipuk)

r+ere intermediate size lakes. The area of st. Martin was not

known (Appendix E).

No consistent change in CUE over time, 19Zg-1999,

occurred in 25.7% of the lakes studied (Barrington, Bruneau,

Halfway, Guthrie, Setting, KÍski, North Indian, Dafoe and

Kisseynew) (Figure 11; Appendix W). In five of these lakes

(Bruneau, Setting, Kiski, Kisseynew and Halfway), presence of

cisco was correlated with an increase in abundance of !.
crassus (Appendix D; Table 3). In Guthrie and North Indian,

presence of cÍsco did not affect the abundance of T. crassus

(Appendix F; Table 3). In Dafoe and Kisseynew, abundances of

T. crassus changed in the absence of cisco. of these lakes,
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Bruneau, Halfway, Guthrie, Setting and Kiski were located in

the north-central regÍon of Nelson River watershed (Table 4).

Barrington and North Indian lakes were in the northern and

Kisseynew in the southern regions of churchill River watershed

(Table 4). Dafoe was in the north-central region of Hayes

River watershed (Tabte 4).

Five of the lakes (Bruneau, Halfway, Guthrie, Dafoe and

Kisseynew) were small sfze Lakes. Four lakes (Barrington,

setting, Kiski and North Indian) were intermediate size lakes.

Barrington, Halfway, Bruneau, Settíng, Kiski, Dafoe and

Kisseynew had high abundances of T. crassus (Tabre 3). Three

lakes (Halfway, Guthrie and North Indian) had low abundances

of T. crassus (Tabte 3).

CUE declined with increasing effort in five lakes

(Kipahigan, Cormorant, Wuskwatim, playgreen and Gods)

(Appendices V, I{). Cisco yvas present in all these lakes

except in Gods Lake (Appendix c). All these lakes were large

size lakes except Wuskwatim Lake (Table 4).

CUE increased with decreasing effort ln Landing, patridge

Crop, Natawahunan, Sabonin and l{intering lakes (Appendices V,

ttl). All those rakes had Low abundances of T. crassus except

Landing Lake (Table 3).

cuE Íncreased wÍth increasing effort in Herblet, üIitchai

and Hekusko lakes (Appendices v, !t'). Herblet and t{itchai had

high abundances of r. crassus and l{ekusko had low abundances

of the parasite (Tabte S).
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Figures 10, 11 and 12

Tenporal changes in CUE (kelN.D/F), 19Z9-1993
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Figure 10

Playgreen Lake

Note: CUE decreased over tine.
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Fieure 11

Sabomin Lake

Note: CUE increased over time.
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Flgure 12

Patridge Crop Lake

Note: CUE was irregular over time.
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(d) Temporal Changes in Relative Proportions of Lake lrfhitefish and
Itlalleyes in Commercial Catches and Landed Values

Appendix Q lists species composltion of Iake whitefish, walleye,

pike and others (in marketed value) for lakes used in this analysis.

Appendix R shons tenporal changes in yields of the above species over

time, 1973-1982. Examples of conconitant changes in lake whitefish and

walleye yields in selected lakes are shown Ín Appendix x. Appendix y

gives regressions of lake whitefish and walleye. Appendix z rists

annual initial surnmer prices ($/Ib. ) for the above species offered to

fishermen by FFMC.

Appendices X and Y show that there was no consÍstent correlation

between yields of lake whitefish and walleye over tine.

Between 1973-1982 the initÍal summer prices for headless and

dressed walleye rose from.49 $/lb. to 1.94 $/rb. (an increase of .8s

$/lb. ). During the same period the initial summer prices for dressed

walleye increased from .44 g/rb. to 1.10 $/rb. (an Íncrease of .66

$/fb. ). Prices for export lake whÍtefish for the sane period rose from

.29 $/lb. to.43 $/1b. (an increase of.14 $/Ib.). The prices for

continental lake whÍtefish rose from .29 $/lb. to .91 $/lb. (an

increase of .04 $/fb.). Prices for cutter lake whítefish rose from .15

to .2O $/Ib. (an increase of .05 $/lb. ).
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IV DISCUSSION

a) soecÍes compo"ition of ci"co, Lake ülhit"fish, .nd pike

Leong and Holnes (19?5) noted that the exchange of parasites

between species indicated that size of population of other related host

species is an important factor in determlning the sfzes of parasite

populations. Interactlon of fish species of cisco, lake ¡uhiteflsh and

pike has been known to affect abundance of T. crassus levels in lakes

, (Doan 1945a and b, 1946, 1942 and 1949; Kennedy 19SS and 1954; Kennedy

and Doan, 1949; Lawler 19s0a, 1950d, 1951a and c, 19s2, 1gs3, 1956,

1957' 1959a, b, and c; Mitter 1950 and 1952), primarily because of the

' Ilature of the life history of the parasite (Appendix B). Table 5 lists
a summary of the najor factors studied.

Correlation of presence of cisco in 13 lakes (Appendix C, D; Table

3) with an increase in abundance of T. crassus and lack of correlation
ì between the two variables in the other 13 lakes (Appendix C, F; Table

3) suggests that species conpositlon, though an inportant factor was not

the only possible cause for increased abundance of T. crassus. perhaps

other unknown factors were equatty relevant here, considering the wide

range of biotic and abiotic features that occur in the lakes.

It ls also important to recognize that commercial catch records nay

not accurately indicate the true species composition in the lakes. Lo¡rrer

grade whitefish and non-quota species (including cÍsco) are less

favourable with fishermen due to poor market prices and could be discarded

after being caught (Green and Derksen 1984). This fact could ¡nake it
difficult to correlate specles composition with abundance of T. crassus.
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Tabl.e 5 (cont'd). Legend.

Changes in Fishing Effort
+ lakes in which effort lncreased over time
- lakes in which effort decreased over tine
" irregular fishing effort

CUE

+ lakes Ín which CUE increased over time
- Iakes in which CUE decreased over time

Species composition of lake whitefish, pike, and cisco
+ abundance of T. crassus changed (increased) with presence of cisco
- abundance of T. crassus did not change with presence of cisco
" abundance of T. crassus did not change with absence of cisco* abundance of T. crassus changed with absence of cisco

changes in large and nedium size proportions of take whitefish
+ medÍun sizes increased wÍth decreasing large sizes
- medium sizes decreased with increasing large sizeso neither of the size classes changed
t none of the above

Lake sÍze categories
1 small
2 intermediate
3 large

Changes in abundance of T. crassus
+ lakes in which changes in-ãU'on-Oa-nce occurred
- lakes in which no change in abundance occurred

Changes in catches of lake ¡ryhitefish and walleye
+ lake whÍtefish increased with decreasing walleye
- lake whitefish decreased with increasing walleyeo no relationship

Mean annual productions of lakes
1 low annual. production (below 10,000 ha)
2 intermediate (10,000 - 90,000 ha)
3 high (above 30,000 ha)

:,.€
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However, these lower grade fish were nrore likely to be discarded since

they had greater abundance of T. crassus. consequently, abundances

reported from the catches should not have been affected, in fact, T.

crassus would appear lower if worny fish were discarded. The practice

of discarding lower grade ¡vhitefish ¡ryould be unlikely to be a problem in

lakes with low levels of the parasite since these rakes would be

producing more valuable fish.

Geographical location or lake size did not seem to be important

factors influencing the response of abundances of T. crassus with

regards to species conposition. 0f the 13 Lakes where presence of cisco

correlated with levels of the parasite ten lakes were located in the

north and north central regions of the Nelson River Ílatershed (Table 4).

Nine of the 13 lakes which had a positive correlation between presence

of cisco and changes in abundance of T. crassus were also in the north

and north central region of the Ne.Ison River t{atershed. Five of the 13

lakes were small lakes.

b) Spatial and Temporal Change in Annual Catch, Effort, CUE, and
Lake t{hitefish Size Classes

i ) Annual Production

Total production of a fishery has sometimes been used as an index

of a specÍes (snith and Kreftine 1954). Hile et ar. (1951b) observed

that production statistics indicated but did not measure changes in

abundance of some stocks of Great Lakes.

In this study, imegular fluctuations occurred in 60f of the ]akes

(Appendix P, Q). HÍstorical catch records for other fisheries like

Lesser slave Lake (Betl et al. , t9'17) , Lake ütinnipeg (Davidoff et al. ,

1973), Georgia Bay (cucin and Regier, 1966) and Lake superior (Rackozy,
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1983), al.so showed that whltefish catches fluctuated dramatlcal.ly fron

year to year. The usual explanation is that the age structure was

driven towards the younger age with increased exploltation.

Although records prior to 1970 were not available, one may assune

that the mean weight of exploited lake whitefish in all the 35 lakes

changed over time because of the dominance of medium sizes of the fish

and very low or complete absence of jumbo sizes in comnercial catches.

This is because regal ¡nesh sizes for lake whitefísh (4 !/4", 5 7/4,, and

6 3/4" ) have not changed during the period (Anon, 1989). Size

selectivity of gillnets could, therefore, be assumed to have unchanged.

It is arso probable that abundance of lake whitefish or the other

species of fish have decreased in these lakes.

Decline in catches with increasing abundances of T. crassus in 16

lakes (Arnstrong, Barrington, Cormorant, Dafoe, Granville, Kiski,

Kisseynew, Landing, opachuanan, pakwa, setting, lfalker, Kipahigan, south

Indian, Gods, and Bruneau lakes) may indicate that wÍth a shift to lower

grade lake whitefish, effort and consequently total catches declined.

There was support for this as art the lakes, except Kisseynew, Írere

rocated in the north and north-central regions (Table 4) where the

exploitation of lower grade lake whitefish is not a viable proposition

due to lower narket prices and high transportation costs (Green and

Derksen 1984; Bruce Popko, personar communication). Furthernore, the

four lakes with the highest catches (cedar, st. Martin, t{flliam,

Playgreen and South Indian lakes) are lakes with low abundances of T.

crassus except South Indian lake ¡+here abundance of T. crassus increased

in the early 1980rs. Fluctuations in annual catches may have also been

affected by opportunities or tradition in the north (Gislason et aI. ,
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1e82 ) .

rf illegal mesh sizes were in wide use in the lakes, as they have

been known to be in Lake l{innfpeg (pollard 19?6) then it could partly

contribute to the fluctuatÍons in annual catches observed. However.

there ü¡as no fnformatÍon available on use of illegal ¡nesh sizes.

1i) Fishing effort, cuE and rake whitefish size classes

It is generally thought that after initial exploitation of a fish
population, the population stabilises at a new Lower leveì (Beverton and

flolt 1957; Ricker 1940). Usual.ly the catch, CUE, increases with

increasing effort for the initial phase of exploitation, then it levels

off and starts to decline with continued increase in effort (Ricker,

1940).

rn this study cuE declined fro¡n 19z9-1983 in 40% of the lakes

(Butterfly, cedar, Íluskwatim, Armstrong, yawningstone, opachuanau,

Playgreen, Pakwa,-sipiwesk, t{alker, cormorant, Gods, South IndÍan, and

Kipahigan lakes). In Kipahigan, cormorant, wuskwati¡n, praygreen, and

Gods, cuE decreased with increasing effort. cuE decreased with

inconsistent fishing effort fn the remaining nine lakes (Appendix l{).

catch/delivery in relation to numbers of delivery showed similar
patterns in the above lakes. These trends, along with inconsistent

fluctuations of annual yield, suggest that the lakes have already gone

through their pnofÍtable phase of exploitation.

I{hether overfishing has occurred or not, the take whitefish fishing

in all 35 lakes studied heavlly depends on medium sÍzed lake whitefish

with littl.e or no jumbo sized rryhitefish (Appendix H, I). It was also

observed that ¡nediun sized lake whitefish increased in catch records
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with a corresponding decrease in large sized take whitefish. Mediu¡n

sized lake whitefish decreased in catch records as large sized lake

whitefish increased. These observations suggest that the fish
population ldas conpensating in response to exploitation. Perhaps medium

sized lake whitefish grew to larger sizes as the fishery recovered from

exploitation. As the rarge sizes are fished out, their numbers

decreased in the catches and once again the medium sized lake whitefish

lncreased in numbers.

An increase in growth rate of whitefish following an increase in

exploitation is not unusual. It has been documented for Pigeon Lake,

Alberta (MÍller 1947). In Pigeon Lake whitefish were 5 cm larger at age

4 after an increase in fishing effort (Milrer 1947). Healey (192s)

observed rapid growth in heavily exploited fish. Trends in Lake

ÍlinnÍpeg whitefish populations towards increased rates of growth and

higher annual rates of total nortalÍty (natural and fishing) were

believed to be largely the result of progressively intensified fishing

effort (Rybicki and Doan 1966). Miller (194?, 7947, 19s6, and 19zs),

sopuck (1968), and o'connor (19g2) noted that when whitefish were

exploited, they grew faster.

From the econonic point of view, because natural resources are

limited, as the size of a population increases, supplies for individuals

decrease. The reverse situation is observed when the population size

decreases (Sauvy 1966). The increase and decrease of mediu¡r and large

sized lake whitefish may be explained by this theory. perhaps, with a

decrease in fishÍng pressure, the fish population lncreased as indicated

by CUE. Consequently, fewer resources were avaitable per individual

fish, which resulted in a decrease in feeding rate. This ted to the
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dominance of the medium sizes in commercial catches. The decrease in

numbers of the nediun sized lake whitefish and corresponding increase in

large sized lake ¡vhitefÍsh could be interpreted as medium sizes growing

to larger sizes with an increase in feeding rate. Since ¡¡aturation is a

size specific process rather than an age specifÍc process (Lysack 19BO),

the fish may have natured at different ages, which in itself could

partly explain the irregular fluctuations observed in co¡nmercial catch

records. However, without age data, this is largely speculation.

Assuming that the plankton on which the fish fed ¡rere infected wÍth

T. crassus, then a faster rate of feeding of 0-4 year old lake whitefish

could increase the risk of infection with the parasite, because of the

feeding habit of lake whitefish (Milter 1952). This situation probably

occurred in Arnstrong, opachuanan, sipiwesk, walker, corrnorant, Gods,

south IndÍan, and Kipahigan Lakes. Arl eÍght of these lakes had

reLatively high proportions of medium size lake whitefish with dectining

cuE and also had high abundances of r. crassus. However, five of the

rakes (Guthrie, Ílintering, Patridge crop, Wuskwatin, and witchai lakes)

had the sa¡ne conditions, but abundances of T. crassus were low in these

lakes.

Lack of a correlation between abundances of T. crassus, lake

whitefish sizes and cuE in Butterfly, cedar, yawningstone, praygreen,

Pakwa, sipiwesk, lÌilliam, Gods, and Kipaligan lakes may be due to lack

of sufficient conpensatory response on the part of the fish or lack of

the fishing pressure that would lnduce the response.

Errors in the reporting of catches, sampJ.ing, the possfbÍlity to

change catches fro¡n different lakes nay all add to the I , f

statistical agreement in the data. The sarnpling and inspection of lake
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whitefish for T. crassus by DFo are based on the rate of rejection of

shipnents delivered to FFMC. As a result lake classiftcatfon may not be

based on annual data. For example, Guthrie Lake was last sanpled for

T. crassus in 19?9, Bruneau, Cormorant, Irluskwatin, and Natawahunan in

1980, Patridge Crop in 1976, Sabomin In 1929 and Dafoe Ín 1981. In

Guthrie, Cornorant, lrluskwatim, and Patridge Crop lakes, medium sized

lake whitefish Íncreased as large sizes decreased. cuE decreased in

four lakes (üluskwatim, Guthrie and cor¡norant Lakes Partridge crop). rt

is probable that l{uskwatim and Guthrie (lakes currently classified as

quality "A" lakes) ¡nay have higher abundances of T. crassus even though

shipnents from the lakes have not been rejected fron l9?4-1ggg. In

Sabomin and Natawahunan lakes, mediums decreased as large lake whitefish

increased. CUE decreased with decreasing effort in the three lakes

indicating probably that overfishing has not occurred 1n the¡n. This

does not mean that abundances of T. crassus did not increase in the two

Iakes. In addition, cisco, fake whitefish, and pike were present in all

the catches of these lakes.

iii) Mean flow rates for the month of May (early 19?Ors) as a
factor in comnercial catch levels in the mid 1920's

Studies of factors affecting the abundance of fish populations

showed the inportance of conditions during the early stages of year

c.Iasses (Derksen 1966). Correlations obtained between Itlay flow rates in

the early 1970rs and hÍgh yields in the mid 1970's, in the three

watersheds are in agreenent with other findings. Ricker (1954) noted

that contrÍbutÍons of a year class of fish to a fishery could depend

upon environ¡nental conditfons present during spawning, incubation, and

fry stages for that year class. Derksen (1966) correlated discharges
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from the Saskatchewan River in May and June 195S with subsequent yields

(six years later) tn walleye catches in Cedar and Moose Lakes. Derksen

(1966) associated poor catches in 1959 with weak classes in 1953 when

dlscharges were low and concluded that the success of conmerctal fishery

in the two lakes was related to the effect of discharge on year class

strength of walleyes.

The effect of flow rates on the success of a year class may depend

on the avaÍlability of nore spawning area (Eschneyer, 19s0), dispersion

of juveniles, thus avoiding overcrowding and severe competition for food

(l{ebster, 1954), moderation of water temperatures (Johnson, 1961:

christie, 1963; Lawler, 196s), increase in levels of dÍssolved oxygen

(Derksen, 1966; Stone, 1969). years of high spring flows may be

associated with early ice break-up due to earlier high temperatures

(Derksen 1966; Derback, L947). Hilt (1941) suggested that heavy

rainfall promoted good first-year growth of rock bass in Nelson Lake.

Itlisconsin, by necessary organic materials and nutrient salts in the

systen. These factors favour production, and by Íncreasing the level of

production in a year, fish born in that year are favoured.

Although limnological data were not available and it is not sure

rryhat caused the high flow rates recorded in the early l9?0's in the

three watersheds, the positive correlations strongly suggest a

hydrological influence on the catches of the nid 19ZO's.

iv) Lake paraneters

The size of a lake is considered to be one measure of island size

for fishes and their parentes (Leong, 19?5). In this study eight of the

17 small size lakes (lakes with areas less than 10,000 ha) had hígh
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abundances of T. crassus (Appendix E, Table 3). seven of the ten

inter¡nediate size lakes had high abundance of T. crassus and the

remaining three lakes had low abundances. It ls difficutt to determine

fro¡n this information the role of lake size in deternining the abundance

of T, crassus.

The higher yield from large size lakes were correlated with higher

effort expended in these lakes. Other factors thought to contribute to
the better yields in these rakes were their good potential and

convenient access (Green and Derksen, 1gg4). The higher fishing

intensity in the snall size lakes (Appendix E) was associated with ease

in exploitation per unit of surface area (Ryder et al. 1924).

c) Geographical Distribution of Lakes

Oakland (1949) observed significant differences in levels of T.

crassus in lake whitefÍsh sanples collected níne miles apart. In South

Indian Lake, Sunde (1969) observed similar differences in samples

collected two miles apart.

Most of the lakes in this study (29 lakes) were located in the

north (7) and north-central (22 lakes) regions. The six lakes in the

southern region had low levels of T. crassus. The northern lakes

conprised 5 lakes with high revels of T. crassus and two wÍth low

tevets of the parasite. The data show; ;rth or northlc"r,tral

lakes were nore heavily Ínfested, in general. Distribution of lakes

accordlng to watershed was not in itself an apparent factor in
deternrining abundance of T. crassus.

d) Differential Value of Lake t{hitefish and l{alleye

No consistent relationship in the annual yield of lake whitefish
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and walleye rere observed. Thts could be due to the fact that lake

whlteflsh stocks responded to a greater extent and faster to
exploltatlon than walleye stocks. Lysack (1982) observed thts situation
In Cedar Lake. As a result, although walleye nay be preferred over lake

rhtteflsh as indlcated by the prlce structure (Appendix Z), thls dld not

seen to be the case ln the conmercial yield of the two species. other

socloecononic factors such as cost of food, alternate sources of lncone

(construction, hydroelectrlc developnents) and cost of gasoline

undoubtedly would have a substantlal lnfluence on the intensity of

flshlng of a lake ln a given year. Nevertheless, the nost signtficant

effect on fishtng effort over the tlne period analysed appeared to be a

shift of lake classification to a lo¡rer grade.



V. CONCLUSION AND RECO}THENDATIONS

1. several. factors are lnvolved ln deternlnlng abundance of

lriaenophorus crassus ln co¡nerctally flshed lakes, l.e. slze

dlstrlbutlon of lake nhtteflsh, flshing effort, annual productÍon levels

and specles cotrposttion of cisco, lake ¡rhltefish and plke. Fishing

effort was thought to affect slze distribution of lake whitefish and

annual production levels, whlch ln turn were related to abundance of T.

crassus. A decline in flshing effort Íras correlated ¡uith a decline in

annual production levels and an lncrease in T. crassus. rrregular

fluctuations ln annual production levels were related to infection

levels probably as a resutt of removal of Junbo and large classes of

lake whitefish. Irlediun slzed lake whitefish increased as large sized

lake whiteflsh decreased and large sized lake shiteflsh lncreased as

nedium sized lake whltefish decreased. These changes in size structure

were correlated to fishing effort and abundances of T. crassus. By

changing the size structure ln the comnerclal catches, effort affected

abundance of T. crassus. It ls reconnended that quotes be reduced in

lakes wlth substantial and imegular fluctuations in production and an

lncrease in abundance of r. crassus. This could produce annual

productlon levels and a size structure that could reduce abundance of T.

crassus ln connercial catches. cisco is knorn to be nore heavily

lnfected than lake whlteftsh and lt was expected that ¡rith large nunbers

of clsco ln conmercial catches, abundance of T. crassus would be higher.

the data dtd not confirr thts to be the case ln conmerclalty ftshed

lakes because the harvesttng records for cisco, especially tn those
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lakes wtth hlgh abundances of T. crassus, rere inaccurate.

2, To further strengthen findings of this study, tt ts hperative

to closely ronltor lake classes by sanpllng lakes rore freguently, uslng

etandard gangs to deterline whlch slze and age classes are acquiring T.

crassus. By deterrlnlng the age structure of the flsh, lt is posslble

to deter¡lne lf the larger slzes are older or slnply faster growing

younger ftsh. since fast growlng younger fish ray be less heavlly

lnfected, l.e. nurbers of cysts/unlt reight of fish, thls infornation

¡ay help explain lnfection trends and suggest rates of harvesttng the

different size classes of whitefish.

3. Flshenen generally prefer walleye to lake whiteftsh in thelr

catch but there is no conclusive evldence that trends ln harvesting the

two specles depends heavily on differences in theÍr values;

4. the general trend was towards a change ln lake classification

to a lower category of lake whitefish. It ts difficult to predlct which

lakes ¡rlll change to a lower class, given the current data available and

the spotty nature of sarpling the connerclal catches. It ls therefore

tnportant to deternine the age structure and infection levels according

to age groups, at least every 3-5 years in lakes wfth high value

whiteflsh. thls ls partlcularly true for Guthrie, sabonin, patrldge

crop, conorant, and Natawahunan Lakes, whlch have hlgh productivity.

It ls dlfftcult to "second guess" what happened ln a specific lake after

Its classlficatfon has changed. A careful nonltorlng of selected lakes

(age and size classes of flsh and paraslte levels ) would certalnly

lnprove our ablllty to predlct changes. Perhaps alterlng fishlng

patterns, elther decreasing or lncreasing the harvest, could danpen

fluctuations ln paraslte abundances that appear to be tted to
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proportlons of redlur and large lake ¡rhlteflsh ln a glven lake.
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PhyIum

CIass

Subclass

Order

Fami ly

Genus

syn.

Species

syn.

syn.

Appendix A

Taxonony of Triaenophorus crassus

Platyhelminthes

Cestoda

Eucestoda

Pseudophyl I i dea

Triaenophoridea Lonnberg, 1BB9

Triaenophorus Rudolphi, 1293

Tricuspidaria Rudolphi, 1293

T. crassus ForeL, 1868

T. robustus Olsson, 1Bg3

T. tricuspidatus Morpha megadentatus l{arlde, 1932
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Appendix B

Life Cycle of Triaenophorus crassus Forel

PIKE (definitive host)

attaches to intenstinal walls of host

Ple
Eggs of the worm

Coracidia (Enbryo)
Free-living stage
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AppenCfx C

Fish grade ccrposltlor of lake whlteflsh, clsco, ard pjke (þ rornd rcr$rt)
b!¡ lake for Èhe perfod 1973-1983

Iåke

Arnstrong

finEG-
t973, 1973/74

r974, 1974/75
t975, 1975/76
1976, t976/77
1977, 1977/78
1978, 1978/79
1979, t979/80
1980, 1980/81
1981, I98I/82
1982, 1982/83
1983

t973, t973/74
1974, t974/75
t975, t975/76
t976, t976/77
t977, 1977/78
1978, 1978/79
t979, 1979/80
1980, 1980/81

ÞarrfrgÈcn

E:porE Oontlrnntal Ortter

6,049
41569

755
1,03: 

:
4y

5r071
6,392
4,7U
4,855
1,974

8,4æ 22
2,399
6,316

18,028
11,866
16,853
15,675

9,074

I,ltúteftsh

bntlnred on page 108

ræ Total

lro77

6,049
4,569

75s
1,03:

4y+
5,071
6,392
4r7U
4,955
r,974

81490

2,399
7,388

18,028
il,866
16.853
t5,675
9,074

Erport

2,374

Contlrpntal O¡tter

4,269
2,055

- 2,679

85
2,274
2r5fi

: 
t'uT

Cisco
Total

6,&3
2,055
2,679

85
2,274
2,559
1,69:

Pll€

623

2,880
850
tt?

285
1,370
1,427
21220
I,165
7 1729

6,512
l126l
3,572
3,357
2,296
6,386
3,1t4
9,274

\¡



¡pperdfx C (conÈrd)

Iåke

Barrlngtan
(cant'd) 1981, 1981/82

1982, t98U83

Bnrrea.r L973, 1973/74

1974, 1974/75
1975, r975/76
1976, 1976/77
1977, 1977/78
1978, 1978/79
1979, t979/80
1980, 1980/81
198r, 198y82
1982, 1982/83
r983

Brtterfly 1973, 1973/74

1974, t974/75
t975, 1975/76
t976, 1976/77
t977, 1977/78
t978, 1978/79
1979, 1979/80
1980, 1980/81

@rttrued on page 109

TItrE

-Îy.rÐ --
I.itrltef lsh Cisco

637

3,4%
1,449

878
296
537,,rt:

Specles Corposltlon (kg rurnd r"eieht)

2,961 21961
11,503 114 Lr,6I4

5d+

876
23r
250

637

3,456 576
t,449 5
B7B 5
296 9
537 8t

2,281 116

5&
876 50
23t - 73
2n - 133

t24 97
577 t72

4,442 1,657
2,037 - 575

2n
1,585 174

395 331

2n
1,585

39s

Ã
577

4,442,t:

Pfke

s7¿
728

5
9

8l
l16

50
73

r33

5,160
7 1216

1,336
2,74r

3rr57
2,866
,rtT

L,28t+

6,797
1,071
3,064
L12ú

97

172
1,657

57s

85ó
824
330
r57
29r

1,247
664

O
@

174

33r



App€ndfx C (cørt'd)

Iåke

tutterfly
(cantrd)

ltre
---t---....._()tear/

Cedar

1981,
t982,
1983

1973,
1974,
1975,
r976,
1977,

1978,
1979,
1980,
1981,
t982,
1983

r98V82
1982/83

1973/74
r974/75
re75l76
r976/77
re77/78
r97B/79
1979/80
1980/81
r98L/82
1982/83

r973/74
r974/7s
1975176

re76/77
1977/78
r978/79
1979/80
l98o/81

E)port Oontlrental Ortter

Conrorant

931
n:

hhltefish

97 17 t2
87 1349
56,733
93,547

r37,662
202,703
183,175
159,866
7 1,809
70,886
59,|U

t973,
r974,
1975,
r976,
1977,

1978,
1979,
1980,

roe Total

66nttruat on page 110

931

:_n2

o4,

474

97 ,7 12

87,349
%,733
93,547

137,662
202,703
183,175
159,866
7l,Bæ
70,992
59,619

10,538

2,Igg
463

2,273
96

7 rstû
t7,t4o
t8,879

Clsco

19rgn
86,003
29,68I
77,573

168,840
n3,537
17 I,059
201,106
146,456
105, t43
75,165

7 r5to
12,6U
10,796

10,538
2,198

463

2,273
906

4,56
8,093

56,801
15,286

901

98
159

57

75,993 255,W
101,289 239,045
30,582 ?59,6fl
77 ,67 r 359,809

168,999 37g,0lg
233,537 376,595
171, u6 396,923
201,106 370,523
146,456 2Y+,193
105,143 265,935
75,165 33,651

127 2,289
3,006 3rgrl

- 2rl%
390 2,637_ 4,757
- 4,132
- 5,995
- 4,929

tß
83

127

,rry

390

\o



þperdfx C (contrd)

ICrc

Cornorant
(cort'd) 1981, 1981/82

1982, t982/83
1983

Dafoe 1973, 1973/74

1974, t974/75
t975, t975/76
t976, t976/77
1977, t977/78
L978, t978179
1979, 1979/80
1980, 1980/81
1981, 1981/82
1982, 1982/83
1983

cods 1973, 1973/74

1974, t974/75
1975, 1975/76
1976, 1976/77
1977, 1977/78
1978, 1978/79
1979, 1979/80
1980, 1980/81

Oontlrued on page 111

ÎfÍe lthlteflsh Clsco--.(ye;il-

2,4ß

: t't:

:t1
t,763

- 3,566
- 4,126

3,410

- 

^,,:

160,69l
- 105,922

52,293
84,343
62r476
41,563
74,7 14

Spedes Conposltton (kS rcuund rctshÈ)

2,4fi,'r: U1

n1 :
r,763
3,566
4,126
3,410

^rr: 

-

160,691
r05,922
52,293
84,343
62,476
4r,563
74,7 14

759

: 6u-

759

Plt€

5,990
r0,472

,Y

2,223
6t6

2,507
2,183

tr_

1,474
7æ

20
515

1,32I
3,57 r
81526



þperdfx C (ccntfd)

L€ke

Cods (cont'd)

GYarnrtlle

llne
(year)

1981, 1981/82
t982, 1982/83
1983

1973, 1973/74
1974, t974/75
t975, 1975/76
t976, 1976/77
1977, 1977/78
1978, 1978/79
1979, t979/80
1980, 1980/8I
1981, 198v82
1982, r98u83
1983

1973, t973/74
t974, t974/75
1975, 1975/76
1976, t976/77
1977, t977/78
1978, t97B/79
1979, 1979/80
1980, 1980/81
1981, t98L/82

ElporË

8,052

G¡thrte

OontfuÞntal Ortter roe
tJhlteflsh

o,iz_

15,813

Brltú
18,365
37,694
56,7 12

19,387
35,938
l8,3Yl
6,185

30,599
l,g4g

11257

3,061
3,663

1o,778
10,730
t'rT

:

505

ßr7;

Continr€d on page 112

Total

- 28,829

10

- 72r

E:port ContirrenEal

15,813
8,144

18,365
37,694
57,2I7
19,387
35,938
18,373
6,185

31,480
I,849

1,257

3,061
3,663

10,778
10,730
I,306

521
4,924
5,997

5;
4,824
5,897

11

O.rtter Total

;
2

20

3,9tú
2,726
2,655

97

162

4rÙtú
982

61873
5,290
3,062
1,339

Pll<e

- 337

5
2

20

r,357
3,483
1,968
9 1939

16,77 |
lB,177
27,9O7

24,386
16,333
3r,444
5,588

4rI24
3,9O7
2,637

827
781

7,229
5,909
4,432
2,2r7

3,9tú
21726
2,6fß

97
162

4rU,6

982
6r873
5r29O
4r7M
lr33:

r,68:



App€rdix C (cortrd)

Iåke

Grthrte (contfd)

ÌIalfI,ray

TftIE-<y*Ð-
t982, t982/83
r983

t973, 1973/74
1974, t974/75
1975, 1975/76
1976, 1976/77
t977, 1977/78
t978, r97B/79
1979, r979lBO
1980, 1980/81
1981, 1981/82
1982, 1982/83
1983

1973, t973/74
t974, r974/75
t975, 1975/76
1976, 1976/77
1977, t977/78
1978, t97B/79
t979, 1979/80
1980, 1980/81
1981, r99r/82
1982, t982/83

Elport

n5
1,480

19,531
rlr4tú
2,O97

3,798
6,46r

867

41672
10,863
6,358

1216ß
9,7ß

tbrblet

Oontlrental Ortter
titrlteflsh

roe

Oontlnrerl on page 113

Total

23s
1,480

19,531
ll,\t+t+
2,097
3,799
6146r

867

4,672
10,883
ó,359

1216ß
9,7ß

3,853
4,670
6,993
9,6 13

7,612
g,gg7

6,4r7
8,930

15,2n
76

-5ffi

-20

tsport

5,105
51439

1o,527
20,458
9,402
1,289

10,058
2,3rr
6,504
3r774
6,O74

3,853
4,670
61993

9,613
7,612
9,897
U,Orr_ :

Contirental Ortter

srs;
15,2n

76

rsrT; : ,å:åÎi
5,897 - 16,424t'ot: 

_ 3":,*?,
l,2gg

10,059
2,653 4,9æ

_ : ?,yo
6,O74

Total
Ptke

4,357
2,675

1,615
1,082
I,ll8
4,614
4,273
2,1L2
3,433
3,025
r1692

898

67s

lrz3ó
1,599
2,076
I,762
4,914
3,596
4,779
3,079
1,695

155 N)



Appendix C (cont'd)

I^ske

lbrblet (cortrd) 1983

Ktpahfgan

firre
- (y""Ð -

1973, 1973/74

t974, 1974175
1975, 1975/76
1976, 1976/77
t977, 1977/78
t978, 1978179
1979, 1979/80

1980, 1980/81
198r, t98t/82
1982, r98U83
1983

t973, t973/74
1974, 1974/75
t975, 1975176

1976, 1976/77
1977,1977178
1978, 1978/79
1979, r979l8}
19ffi, r98rl82
198r, l98l/82
1982, 1982/83

I,lhitefish Clsco
E)porE Omtlrental Grtter roe Total Ereorc Contirental Ortter Total

14,116 378 14,494

Klski

Spedes OonposlÈtør (þ rcund ûæfeht)

457

547
t42
55

190
laa

20r

281483
2r,764
22,444
27,5tß
22r4gl
17,624
5,500

contlruert on page 114

2B¡ß3
2I,7&
22,4M
27,ste
22,481
t7,624
5,500

757

457 - 5l
- 547 6%_ 142

55 48

- 190 - 183

388 212
201 83 2

757 742

ßr%;
8,981
5,822

266

5,Y+2

"'-

Pike

19,564
8,981
51822

266

5,342

"'-

9%

7 rO?2
5r6tr8
3,427
1,900
1,728
1,041
3,130
2,542
\5n_

21697

212æ
2,108
1,828

322
r,675

916
316

-51

-6%-
-1/8
- 183

-2n_85

- 742 633

(,



Appendtx C (contrd)

låke

Kf.slkl (cont'd)

Kisseyn+r

(year)

1983

1973, 1973174

1974, 1974/75
t975, 1975/76
t976, t976177
1977, 1977/78
t978, t978/79
1979, r979/BO
1980, 1980/81
1981, l98l/82
t982, 1982/83
1983

1973, 1973/74
t974, 1974/75
t975, 1975/76
1976, 1976/77
t977, 1977/78
t978, t978/79
1979, 1979/80
1980, 1980/81
tggr, t98r/82
t982, t982/83
l9B3

ErporÈ

Iardlng

Continental 0rtter

294

2,6!)
4,337
9 rU1
5,066

17,317
16r3M
10,808
4,425 60
5,066

1O,225
7 1024

12,g&
13,865
91477 

:
17,354
51620

13,433
3,705
4,277

17,598
r,376

titúrefish

Spedes CarposfËtcn (þ rcurd r,,etght)

roe Total

Ccntlrued on pqge ll5

294

2r6n
41337
9,947
5,066

17,3r7
16,344
10,8æ
4rtßs
5,r28

1o,225
7,024

12,9&
13,865
9,477_

17,354
5,620

13,433
3,705
4,277

17,598
1,376

62

EIçort Ccntinental Qrtter

59

Yú Y+4

5,665 5,724

l-l
4,865 4,865

439 49
z,Y+O 23n
5,885 5,995
6,15: _ 6,ls:

o::o:

Total
Ptlçe

1,330

3,3%
4,9n
3r2Iú
6, 15t

810
5,903
5,521
6,593
3,469
7 rzfr
4r&lú

7,r27
51357
4,118

on:

I,452
3,937
4,532
7,207
9,079
3,264

8;-B;

31 3l
I,188 lrlgS
772 772

1,431 1,431
3,26: - 3,264

ts
5



Apærdfx C (contrd)

Iåke

lbtauat¡.run 1973, 1973/74
1974, 1974/75
1975, 1975/76
L976, 1976/77
1977,1977/78
1978, r97B/79
1979, 1979180
1980, 1980/81
1981, 1981/82

1982, 1982/83
1983

Northern Indfan L973, 1973/74
1974, 1974175
1975, 1975176
t976, 1976177

1977, 1977/78
1978, 1978/79
1979, 1979/80
1980, 1980/Bl
1981, 1981/82
t982, ß8483
1983

Opaduanar 1973,1973/74

@nttrusl on page 116

Tlrne

-:------(yær, EryorÈ Oontlrcntal O,rtter roe Total Eport Contlnental O¡tter

321
5,6M
3,967
4,694
OrU2

9,962
6,988
2rz%
5,058
5,793

49,796
6,190

40,18:

45,r53
,'nT

23,5t1
7 ,767
7,332

tlhlteffsh Clsco

Spedes CaçostÈtm (kS ründ rcieþc)

aa

32r
5,6tú
3,967
4,694
O,Uy

9,050
6,988
2rz%
5,058
5,793

tßr7ffi
6,190

913
40,183

45,153
3,975
4,284

23,511
7,97r
7 1332

5,397

9ß

229

_15

2U+

5,397

515

,2

l

Pfke

515

26

2n

t6

l,6l;
1,033

322
1,03]

1,804
4rll+6
2,3fi
1,905

y+3

47

392
57,374
13,092

412æ
r,252
2rIM
3,122

t4,244
5,040

r,929

ot
OJ

540
o2/.ìuæ

67

540

830

(Jl



Apperdix C (cqrtrd)

Lake

Opaduanar
(contrd)

firre--ly*il-

1974, 1974/75
1975, 1975/76
1976, 1976/77
1977, 1977/78
1978, t978/79
1979, 1979/80
1980, 1980/81
1981, t98l/82
L982, 1982183
r983

L973, 1973/74

1974, 1974/75
1975, 1975/76
1976, t976/77
1977, 1977/78
t978, r97B/79
t979, 1979180
1980, 1980/81
1981, 1981/82
1982, 1982183
1983

t973, 1973/74

rt7

Palcg¡a

Elçort Contlnental G.rtter
Iihitef lsh

71960 : :
9,611

16,I 16

181225
5,893

10,521
7 r34r
18,869 1,459
3,811

12,744

12,907
lo,44l
8,4n
t,879
7,096
4,314
8,302
61370
7 rgg6

Patrt<tge Crç

çonttrrred on page

ræ Total E:port

7,9ffi
9,611

16,116
18,225
5,893

10,521
7 1341n328 z,rM
3,Bll

12,7M
n,907
10,441
8r4n
1,879
7 1096
4,314
8,302
61370r'rT 

_

7,662

Contlrental ûrtter
Clsco

3,67 r 3,991

L;
$tA

1,520
,,r7

2,0I7

107

3,372
4,2r7
4,813
2,190
lrTY
2rzt8
3rll7
4,691

Total
Pfl€

-;
aú

1,520
r,797
2rLM
2,0r7

107

3,372
- 4,2L7

- 4,913
2,r90
l,7yl
2,248
3,117

: 4,68r

I,170
3,97 |
1,803
5,603
1,763
6,O27
5,842

l l,9 t7
3rzffi

2rI40
r,737
2,273
1,783
41162
1,904
1,498

9n
2,299
2,399

1,526 o\



App€rxllx C (cont'd)

Iáke

Patridge CYq
(cont rd)

(year)

r974, t974/75
1975, 1975/76
1976, 1976/77
1977, 1977/78
1978, 1978/79
1979, 1979/80
1980, 1980/81
1981, l98l/82
t982, 198483
1983

1973, 1973/74
1974, t974/75
1975, 1975/76
1976, 1976/77
1977, t977/78
t978, 1978/79
1979, 1979/80
1980, 1980/81
198r, l9BV82
1982, 1982/83
r983

t973, 1973/74

ll8

PlE6reen

Erçort ContirBnEal O-rtter

91893
7,167
6,690
8,300
1,350
1,57I
LrzD

519

2,037

9,712
20,840
29,459
24,126
2t,507
3r,597
19,893
141321

19,8tú
16,311

1,937

I'lh1Èeflsh

Sabord.n

@ttirued on page

roe

,,,:

læ,9;
2æ,322
2ß,685
224,793
224,793

20,300
t77,603
224,526

Total

9,893
7 1167

6,690
8,300
1,360
1,57 r
r,229

519

rr176
2,037

r90,r24
t79,857
t90,759
n8,074
221,8n
2401292

244,676
239,rn
20,300

r97,450
2t+0,837

1,837

Elçort Ccntlnental O¡tter

180,412

159,017
t61,29:

36

Total

7,Zfr_

7,233

Ptke

1,7ffi 9,010
2,276 2,276
2rgtú 2196

858 8,091
,rrr: : ,r)rÅ

: : ,Tlo,1794

2,747
3,367
2,160
1,393
1,091

727

937

724
1,595

9m

12,863
2r,r45
7 18?ß

15,238
6,136

11,210
?5,99!

44,642
37,159
47,gtg

294

667
7*

5,794

!



þpendlx C (cortfd)

Iåke
(ye¿r)

Sabsnln (cantrd) L974, 1974/75
t975, t975176
1976, 1976/77
1977, 1977/78
t978, t978/79
1979, 1979/80
1980, 1980/81
t981, t98t/82
t982, t982/83
1983

SetÈtng 1973, 1973174

r974, r974/75
1975, t975/76
1976, t976/77
1977, 1977178
t978, 1978/79
1979, t979/80
1980, 1980/81
1981, r98r/82
t982, 1982/83
1983

Slpiwesk 1973, 1973/74
t974, 1974/75

@rtlnred on page 119

E¡oorÈ 0ontlrental Grtter

2,9(D
6tú
670

1,615
3,808
5,29r
4,106
4, t9B
31957

6,0r4

I,¡hiËef tsh
roe Total

n2

19,8lo
13,2rr
15,450
t2,696
11,488
12,552

219æ
6t$
670

1,6 15

3,807
5,29r
4,106
4,lgg
31957

6,014

19,810

13,2Il
15,450
121696

11,488
L5r52ß
13,960
Lr4n
4,341

18

2,zfi

F¡port Contlnental O-rtter
Cisco

16,465

14,388

-
2rgffi

13,658
r,42ß
4,34r

18

2,2ß

20

2

;:7
2r2æ 2r2æ

'z _ 15:

t'- 
: t'-

10,347 L0ry7
lzrl% l2,ro4
8,089 - g,0gg

13,799 l3,gl2
3,795 - 3,795

97 97

z,s; - 3,28;

Total

24

Ptke

%7
45r

6
59

16,645

14,388 299

140

w
8

325

3,209
4,960
2,7U
4r766
51620
6,542
6,gQ
5,858
3,390
3,985
5,667

3,859
16,289 @



Apperdlx C (cort'd)

låke ftrp
(year)

Siptræsk (contrd) 1975, 1975/76
1976, t976/77
1977, 1977/78
t978, 1978/79
1979, 1979/80
1980, 1980/81
1981, 1981/82
1982, 1982/83
r983

Ststptrk 1973, 1973174

1974, t974/75
1975, 1975/76
1976, t976/77
1977, 1977/78
1978, 1978/79
t979, 1979/80
1980, 1980/81
1981, 1981/82
1982, 1982/83
1983

Sorth Indlan 1973, 1973/74

t974, 1974/75
t975, 1975/76

@rtiruerl on page 120

E:port OontlrBntal Cutter

17,047
16,561
7 1235

17,877
14,193
24,150
21,l8l

11,829

163

1,576
r'r1

93
1,393
3,085
5,782
5,62
31024
I,4O2

298,386

328,767

I'¡hlreftsh

Specles Conposltlor (þ rorrd r"efght)

9,859

roe

*

17,o47
16,561
7 1275

17 ,877
14,193
24rLfl
21,l8l
9,859

11,829

163

r,576
r'ut

93
1,393
3,085
5,782
5,062
3,024
r,4o2

n8386

328,767

F¡porÈ

3,33:

905
3,090
7,753
,n t_

Ocntlrental Ortter

2,379
2,198

94
21253

l,7u+

Total

4rrJf/
6,73I

5,718
2,lgg

94
3,158
4,794
7 1753
7,495
4,096
6r73L

:

:

2,624
92

Pfke

12,232

658
26,423
lj),8Y+
27ræ5
39,47 |
19,4tú
rì,897

32

t'ot
8,185
1,532
1,4r2
3,541

18,590
æ,184
31672

il,159

22,865

ll,2 18

157 2,467
92

-,?
\o



Áppendfx C (cont'd)

Iåke

Sorth Indtan
(cørt'd)

TltrE-T¡ -

1976, 1976/77
1977, 1977/78
1978, 1978/79
t979, t979/80
1980, 1980/81
1981, 1981/82
1982, t982/83
r983

1973, 1973/74

1974, t974/75
1975, 1975/76
1976, 1976/77
1977, 1977/78
1978, r97Bl79
t979, 1979/80
1980, 1980/81
t98r, t98U82
1982, r98U83
1983

t973, 1973/74

t974, t974/75
t975, 1975176

St. Ìbrtin

4t7,765
429,302
232,053
152,603
271,817

13,279
134,350
172,184

50,698
y,523
41,031

125,355
133,046
223,829
393,109
323,6%
315,074
106,354

hhtteflsh

2rLtß
765

t66,123
276,093
153,2æ
297,473

Ortter

I.lalker

roe

0ontlnred on page l2l

Cisco
Eaçort Contirental û¡tter Total

4I9,9r3
43O,067

398,t76
428,696
425,026
310,829
135,538
172,189

50,698
Y+r5?3
41,031

125,355
133,0tú
223,886
393, to9
323,6%
3r5,O74
106,354

- lrls;
6

38

5

104

6
L5,122
8,849

13,871
sffi

3,616

9r32ß
15,06
2,100

t

Ptke

- 2g,ggg
104 44,643
6 47,279

r5,r22 75,U+3
8,854 33,713
13,904 39,293

ffi 13,926
3,616 10,015

4 26,575
I 46,305
I 46,085
- 66,lgg
- 50,329

55,25r
- 64,m8

56,290
- 45,65r
- 10,242

4

I

- 9,329
15,046

- 2,100 - ¿q,^ NJrJv O



App€ndtx C (ecrtfd)

Ial€

lüalker (cortrd) 1976, 1976/77

t977, 1977178
1978, t978/79
1979, 1979/80
1980, 1980/81
1981, l98l/82
1982, 1982/83
1983

I'hkusko 1973, 1973/74
1974, t974/75
1975, t975/76
1976, t976/77
1977, t977/78
1978, t978/79
1979, 1979/80
1980, 1980/81
1981, r98r/82
1982, 1982/83
1983

I{ttclut 1973, 1973/74
1974, 1974/75
t975, 1975/76
t976, 1976/77

@nt1rued on page I22

fïre
\yeaÐ E¡porÈ ContinenÈal _Grtter

912æ
- 11,301 

:

_ "'un_ zg,olt

28

I,ühlteflsh Clsco

44

31,458
tûrr99
31,I 13

32,545
46,9U+
42,067
29,9n
24,9y
44,5n_ 

_

4,442
9,9y+

13,3y

ræ Total E)port Oørtlrrental Ort@r Total

9r2æ
il,301

t3,617
29,611

?ß

44

31,458
40,lgg
31,I t3
32,545
tú,gu
42,067
29,990
24,9y
44,5t7_

4,442
9,9y+

13,334

49

309

67;
urr2

_49

w

Ptt€

4r2gl
38

2,63L
4,529
21532
,ro-

1,63
OrO!

4rW7
16,4t4
T,749
10,984
31597

108

5,312
15,451
27,031
2I,4L8
13,960
16,t67
23,869
25,39r
26,lgg

4,96;
61298
2,63r
41529

2,532
2,455

- 667

¡\)þ



Apperdix C (conttd)

Iåke

Wttúal (contrd) 1977, 1977/78
t978, 1978/79
t979, 1979/80
1980, 1980/81
1981, r98r/82
1982, t982/83
1983

Vhßlsúattn 1973, 1973/74

1974, 1974/75
t975, 1975/76
1976, t976177
1977, t977/78
1978, t978/79
t979, 1979/80
1980, 1980/81
1981, 1981/82
1982, t982/83
1983

Wtll-tan 1973, 1973/74

t974, t974/75
r975, t975/76
t976, t976/77
t977, 1977/78

@ntinued on page 123

fiÍreT*Ð-- I.lhltefish Clsco
Elport Contlrental Ortter ræ Total ErporE Oontlnental Qrtter Total

10,536
I,B15
5r745

12,Otû
10,233
t0,757

4t2

Specles Conpositlor (kg rilnd r"eieht)

:

15,452
20rzy

11,637

52,336
59,3t$
27,078
33,865
56,301

5,098
%,329_

1o,228
10,73:

10,536
8,815
5,745

12,otû
10,233
1o,757

4n

5,098
%,329_ :
ro,228
10,79 r92

ßr4; ; :
20,204 t: 

_

11,637 5,052

7(¡t
- T f L

Ptke

- 16l
237

- 165

- 
,':

- 324
64

52,3%
59,346
27,078
33,865
57,092

27;
t92

;
32

5,052

252
47

367

:
2r7ll

,:

6lB
295
28

Y+L

4rB S



Apperdix C (cantrd)

(year)

ttlllLan (contrd) 1978, 1978/79
1979, 1979/80
1980, l9B0/81
tg$r, t98V82
1982, t982/83
1983

Iflnterlng 1973, 1973/74

t974, 1974/75
1975, 1975/76
1976, 1976/77
t977, 1977/78
1978, 1978/79
1979, 1979180
1980, 1980/81
1981, 198V82
1982, 1982/83
1983

Yanringstcne 1973, 1973/74
t974, 1974/75
1975, t975176
r976, r976/77
1977, t977/78
1978, 1978/79

Oontinred on page 124

Speclq¡ ConposlÈtm (þ rcund rælght)

Þport

55,355
59,621
79,961
44,379
56,778
54,810

13rztú
10,953
7,601
5r9m
8rl?3
4r5r3
1,L22

10,146
3r3r2
6,363
6,577

131

r88
175

,roy

130

ContlrBntal Grtter roe Total E¡port Contfnental Ortter Total
I,¡hitefish

1.,

451

55,355
3,947 63,568
1,333 81,294
21547 46,926

- %,778
3,650 58,460

- 13,2tÁ

- 10,953
7 1601
5,932

- I,123
- 4,513

I,573
- lD,vß
- 3,312
- 6,363
- 6,577

- 131

- 188
t75

: ''oY
- 130

795

6n
3rì

_:21;

-32
795 839

n4

1,246
,,,:

Pfke

3,43;
13,916
lB,148
10,263

6n
1,559
,,,:

3,433
13,916

18,148
to,263

6,376
21649

594
97

38
98

4y
6,306
5,379
4r4t+8

838

3r7
310

I, l19

788



App€rdfx C (contfd)

lålæ

lhntngstme
(cartlnred)

I5JIE I'ltúteftsh Clsco

-õ' -

So¡rce: Departrent of Ffsherles ard Oceans, Ïllnnl¡reg.

1979, 1979/80
1980, 1980/81
1981, 1981/82
1982, 1982/83
r983

629

^:

Spectes Coryostticn (kg rannd velght)

Ptl€

-7ú

.,:

l\)5



| -;. 
-i

].25

Aopendix D

Temporal changes of cisco, plke and

lake whitefish, 19?g-1983

Note: Changes in flsh species composition
(presence of cisco) occurred without
changes fn abundance of T. crassus.

Legend

¡ Clsco

o Lake nhitefish

r Pike
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List of Lakes in Appendix D

1. Armstrong

2. Bruneau

3. Cor¡norant

4. Granvil le

5. Kipahigan

6. Kisseynew

7. Landing

8. Opachuanua

9. Pakwa

10. South Indían

11. Setting

72. Walker
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Appendtx E

I¿ke slze categorles (ha) average GJE per unit surface area (lig/lÐ/F)*,
proårctlüÌ of lake r,*rlteflsh, cisco and pil<e (kg) and average effort (IID/F)

for lndlvtdual lâkes for the perfod 1973-1983

I¿ke Slze
Catqory

(ha)

&rBLt
('10,0m ha)

Brtterfly
Grthrle
tlalfway
Ilerblet
l{ata,rahunan
Pake¡a

Fbtridge Crcp
l,Iltdlal
I{usls,ratl¡n
Ya^rftgstone
Dafoe
Sabqrd.n

GYamrtlle
Kisselfrsr

Oontlnred on page 130

I¿ke Nare

Arnstrong
Bnrrean

furface
Area
(ha)

2,859
r,452
1,855
3,508
2,942
2,9U
4,516
3,978
7,399
3,574
6,465
I,160
2,460
1,450
4,559
7,662

Av. GJE per unlt
surface area
(kslN.l/F/ha)*

.32

.31

.23

.44

.32

.33

.21

.22

.o7

.15

.12

.24

.12

.45

.74

.25

Arrerage
Effort
(N.D/F)

16

13.9
TT.4
L2.5
25.2
9.0

13.4
20.0
16.0
r7.4
15.3
6.09

15.9
8.8

15,3
20.5

35,922
1t,455
lL1256
43,752
æ,727
87,685
4g,3gg
80,398
47,6ú
86r2t+8

ræ,697
4rr23

L7,957
35,050

25O,445
93,2rr

17,982
1,655
3,021

2L,592
Im,34:

771
26,479

506

lsg
21524

91644
25,843

12,341
26,466
3,5m

39,095
24,537
25,962
14,552
23,962
17 rl57
1,829
4,r07
3,578
9r24L
2,r90

L57,353
52,05 I H

N



þpendfx E (Contrd)

Iake Sfze
Category

(ha)

I¿ke slze categorles (ha) arærage OIE per unlt surface area (þ/ND/F)*,
prodrctlon of lake ürhitefish, cisco and plke (kg) and average efforr (l¡D/F)

for lndlvtdual lakes for the perlod 197þ1983

9m11 (cot'd) Opadnurmr
('10,0æ ha) x

I¿ke Nane

ïntenedlate
( l0,oo0 -
30,000 ha)

furface

Klskl
Landing
SetÈing
I,Ialker
llilltan
I.Iintering
BarrlngÈon
Kt¡nhlgan
Nr¡rth Indlan
Sfsipulc
IËkusko
1

Area
(ha)

7,952
3,921

2r,550
rl19?ß
13,427
13,755
I 1,893
10,6CJ9

16,5M
10,l ll
201223
16,058
22,t80
15,294

Av. CUE per unLt
surface area
(ke/N.l/r/ha)'t

Conttrued on page 131

.29

.28

.05

.22

.09

.18

.54

.22

.08

.27

.16

.12

.16

.19

Average

Effort
(N.D/F)

12.3
14.3

lakeryhlce Clsco
Fish

9

I
26

14

B

It
30
16

23

8
T7

15

Productton (k1s)

105,203
68,051

3,031
93,212

I10, l9l
90,231

592,098
79,337

9't+86
145,844
184,014
n,464

295,57 r
lI+8,407

Pike

8,4r9
42,3t7

r,977
25,U3
t+81296

358
795

fr,r72

40,350
1,453
2,845
9,516

16,510

43,291
27,|n

11,4 16

52,OsL
53,610
82,998
2,922

26,M6
4,376

30,654
99,77 |
69,308

117,492
50,004

þ



Appendfx E (Ccntrd)

I¿ke Slze
Category

(hâ)

l¿ke slze categorles (ha) average cllE per unlt surface are¿ (lqgl¡tD/F)*,
producÈ1cn of lake wtriteflsh, clsco ard pike (lqg) ard average effort (hD/F)

for lrdlvtdual lakes for the perlod 197Þ1983

Iarge
('30,000 ha)

I¿ke I\taE

Cedar
Oormorant
PlErgreen
Slpir*esk
Gods

Sorth Indtan
x

* lctLogran per runber of deliverles per fisherrmn per hectare

Oonrents:

- Sorrce of data cn surface area: Ftsherles Branctr, Province of Manltoba, DeparÈrænt of ì{atural Resorrce.s
- St. Martfn I¿ke ocluded teeause lts area ls not ar¡allable.

Srrface
Area
(ha)

126,I47
32,7æ
68,896
39,327

r04,763
198,421
95,055

Av. CIJE per unit
strface area
(ks/N.D/F/ha)*

.27

.03

.14

.05

.04

.07

.10

Arrerage

EfforÈ
(N.D/F)

39

24

32
28

n
D
n

ProducElm (kg)
I¿ks¡hite Clsco

Flsh

l,r2g,L57
66,313

2,356,039
17 I,005
610,831

3,347,ß7
943,322

1,387,057
4,rvl

3r,442
4l+r4I!

42,169
25,322

Plke

3,030,373
tú,367
n,9L2

149,89
tu,763
326,793
6ti,r73

F
C^)
H



L32

Aopendix F

Temporal changes of cisco, pike and

lake whitefish, 19?g-1989

Note: Presence of clsco occurred
without change ln
abundance of T. crassus.

Legend

A Cisco

O Lake Hhitefish

I Pike
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List of Lakes in Appendix F

1. Halfway

2. Wuskwatim

3. Guthrie

4. Cedar

5. Butterfly

6. Wekusko

7. Sipiwesk

L Natawahunan

9. Sisipuk

10. North Indian

11. Playgreen

72. WinterÍng

13. Sabonin
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nt2 (

Appendix G

Temporal changes of cisco, pike

and lake nhitefish, 1979-1993

Note: Change in abundance of T. crassus
occurred without presence of cisco.

Legend

A Cisco

O Lake t{hitefish

¡ Pike

737
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List of Lakes in Appendix G

1.

2.

3.

4.

Dafoe

Herblet

Barrington

Gods



139



t t*:

Apoendix H

Tenporal changes of cisco, pfke

and lake whitefish, 1973-1983

Note: No consistent change in either
fish species conposition and
in abundance of T. crassus

Legend

a Cisco

o Lake Hhlteftsh

t Pike
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List of Lakes in Appendix H

1. Patridge Crop

2. Willian

3. Witchai

4. Yawningstone

5. St. Martin
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Appendix I

Proportions of lake whitefish size classes

from total catch (kg), 1973-1983



Aprpendlx I

Average ClrE (lig/N.D/F) of lake Htltteflsh slze categortes of Jrdo, large, ædirn ad smalt
frcm total catdr (kes) , l97Tl9B3

I^ake

Anætrmg

[re
-Ð

L973, 1973/74
1974, t974175
t975, 1975176
1976, 1976/77
1977, t977178
L978, 1978179
L979, r979lÐ
1980, 1980/81
r98L, t98ll82
1982, 1982/83
1983

1973, t973/74
1974, 1974/75
t975, t975/76
t976, t976177

Barrlngton

tuúo
Ratfo AvJ.U.E.

(lrg,/lD/F)

.002

i
"'-

Contlnu€d cn pqge 145

I

:

.7

65
19

Ratto Av. C.U.E.
(l€,/ID/F)

.113 60

.0016 7

.058 17

.01; ;

.033 8

.049 13

.039 7

.06 2

Whlteftsh Slze Cateeorles

.002

.o2l

.017

l,hdium
Ratfo ArJ.U.E"

(ks,/¡D/F)

.793

.982
I

.942

.985

.951

.950

.73r

.99:

.078

.038

.170

.104

418
430

æB
270

r89
224

235

m
,tl

626
424

2ræB
%0

flnâl 1

ffi
(kg,/ID/F)

.102 y

100

T7

túl
u8

.00;

.oD

.001

.17

.037

.052

.75

.962

.769

.827

a;

4
245

Y

*!
101

9
s
5



Apperdlx I (ccntfd)

I^al(e

nar¿ngtqt
(cmtf d)

tæ

-Gear'-

1977, 1977/78
1978, 1978/79
t979, t979/æ
1980, t98o/81
1981, 1981/82
1982, 1982/83
r983

1973, t973174
1974, 1974/75
t975, t975176
t976, 1976/77
1977, 1977/78
1978, 1978/79
1979, t979/æ
1980, 1980/81
r98L, t98u82
1982, t982/83
1983

L973, 1973174
L974,1974/75

Bnrpan

Ratlo Av. C.U.E,
(tg,/¡D/F)

.I.do

.029

.o29

.0ã

tutterfly

Ratlo Av. C.U.E.
(lig,/lÐ/F)

25

26

2

30
107

62
12

2

Ð
98
18

374

I,¡lriÈeffsh Slze Catqgories

lqgç

Cmttuued m page 146

.395

.163

.135

.lzL

.037

.146

.368
,299
.3?l

.131

.149

.r2

.427

.555

.317

.21ß

.318

.5&

.265

.292

.364

.0æ

Þbdfi¡n
Ratfo 4". GU-E.

(ks/lrE/F)

tL4
135

i

33

%6
t45
?5

16

lll
97

17
I+3

:

8

.791

.771
,t_

.178

.260

.519

.602

.630

.290

.244

.410

.311

.991

.600

681 .06
699 .051
,t2 .027_

Råtfo Av. C.U.E.
(ksllÐ/F)

; rs;

14

172
237

6l
32
57

65
24

%
2r8_

I

52
t6

:

.02;
,On
.028
.015

.*

.022

.001

'ry

t;
13

3
.8

6
6

T2

.49

5
rJl



Appendfx I (csrt'd)

Lake

BuËterfly
(cqrtrd)

1lærc-
L975, t975/76
L976, t976177
L977,1977178
1978, 1978/79
1979, 1979/æ
1980, 1980/81
1981, 1981/82
1982, t982/83
1983

1973, 1973/74
1974, 1974/75
L975,1975/76
1976, 1976/77
1977,1977/78
t978, 1978/79
t979, 1979/æ
1980, 1980/81
1981,1981/82
1982, 1982183
1983

Cedar

funbo
Ratffi

(lig,/lo/F)

.840

.722

.622

.151

.3B7

.20r

.099

.318

.179

.349

.150

.02r

.on

.062

.098

.106

.277

.316

Iarge
Ratio Av. C.U.E.

(lg,/IÐ/F)

133

505

175

9
l0
19

!

tlhitefteh Slze Categorles

Contlrnæd æ pge 147

.LL4

.2lo

.241

.L46

.618

.507

.733

.850

.413

.ly

.l 16

.r24

.126

.r96

.270

.233

.159

.243

.207

L6,937

24,W
854

@5
r52
3ß
zffi

l8
146
68
l8
37

13

68

i

Ratfo Av. C.U.E.
(ks,/rÐ/F)

lÊdh¡n

.M

.064

.135

.m5

.2n

.099

.066

.050

.224

.569

.423

.471

.694

.720

.530

.549

.610

.397

.442

Sral 1

Ratfo AvJJLE.
(kg/l,D/F)

2L,924
25,337

nI+
frz
912

21132
177

7U
&9

7

45
38

l0
t4
3

6l

?

.005

.002

.770

.001

-:

.OIt4

.1 15

.r13

.255

.158

.055

.139

.l2I

.125

.m3

.0?ß

1r,924
163,836

l,0Y+
1,905
51017

7 1823
213ß_

1,126
9ffi

*
424

;
.6
93
.1
a:

21351
7 1635

277

1,031
lrr44

ñ2
,rT

*
57

5
o\



Áppendk I (canttd)

Lal€

Corrcrart

lltæ
--fear)-

t973, t973/74
1974, t974/75
1975, 1975/76
t976, 1976177

L977, 1977/78
t978, t978179
t979, t979/æ
19B0, 1980/81
1981, 1981/82
1982, 1982183
1983

1973, 1973/74
t974, t974/75
1975, t975/76
L976, L976/77
t977, 1977/78
1978, t97B/79
L979, t979/æ
1980, 1980/81
1981,1981/82
L982, 1982/83
1983

Dafæ

.nrúo large lÊdlum snâll
Ratro AvJ.u-E. Ratrom; Ratio -ffi; Rarfom;

(ks,/lo/r) (ks/rÐ/F) (ks/ID/F) (kslrÐ/F)

.O;

.ml

lltúteftsh Slze CaÈegortes

Contlnæd m pge 148

;
.3

- I 2,O%
I 350

.ot:

.0æ

.ü{0

.o?3

.ozL

'ot3

.010

.æ; ; .4; *

.029 I .962 ng

.01 3 .817 210.tr: 
: "r: :

:

2

31

9
4

7
4r

.437 ll2 .54t+

.r7; 
".422 332

.418 158

.503 75

.365 80

.170 133 .780

.4;r zß;

.OG D

.r72 374

.091 
'_

.81;

.539

.555

.469

.592

'1 __
r97
424
2LO .005 2u.0ær
129_ .032

TLN
r97 .041 2 s\¡



Appendfx I (csrtrd)

L€ke

Godg

tæ
---1-yeårlf-

1973, 1973174
1974, 1974/75
1975, 1975/76
1976, t976177
t977,1977178
t978, 1978/79
1979, 1979/æ
1980, 1980/81
1981, 1981/82
L982, 1982/83
1983

Ilalftøy 1973, 1973174
1974, t974/75
1975, 1975/76
1976, 1976/77
t977, 1977/78
L978, 1978179
L979, 1979/æ
1980, 19Bo/81
1981, 1981/82
t982, 1982/83
1983

Conttrued m page 149

úmboffiffi;
(lts/lÐ/F)

.01; 
^.0ry1 79

.006 2t2

.003 24

.005 %

.005 10

'ot: T

Ratlo ¡v. C'U.E.
(l€,/ìD/F)

I'ltúteflsh Sfze Categorles

.06;

.057

.492

.005

.039

.0Ð

.043

.Or?

.680

.331

.226

.185

.260

.150

.253

.119

.083

.2I5

.r49

.120

.r2l

.r43

.136

.130

.054

.049

.036

.028

.æ3

.083

:
r,225
I,315
6,368

Iú
191

6r
159

1,830
138

31

50
w
32
n
60
50

t0l
æ8

lbdnm
Ratlom;

(ks/ìÐ/F)

233
57

19

37

170
t2
5

19

7

9
lt6

:
.918
.935
.491

.992

.945

.9%

.938

.987

.2æ

.532

.624

.671

.610

.7U

.695

.820

.896

.702

.767

-
16,255
il,800
4,U4
8,781
41822
1,986
31495

539

539

22r
85

181

798
167

76
4t6
r97
322

1,069

$ral 1

RAEIO_--ldfrJT,E.
(ksltÐ/F)

.003

.004

.01 66

.01 n'Y ',!

5

.*
'001

.012

.004

.o24

'ry

I

?

2
.4
t2

:
5
@



Appendj:r I (cqrtrd)

Iål€

IterbleÈ

f-æ

-Gar)-
1973, 1973174
t974, 1974/75
1975, 1975176
1976, 1976/77
1977, t977/78
L978, 1978179
1979, 1979/æ
1980, 1980/81
1981, 1981/82
L982, L982/83
1983

1973, 1973174
1974, 1974/75
t975, 1975/76
1976, 1976/77
t977. t977178
L978, 1978/79
1979, t979/æ
1980, t9B0/81
1981, 1981/82
L982, t982/83
1983

Gfanva[e

Ratlo Av. C.U.E.
(ks/tÐ/F)

.RÍüo Iarge
Ratlo Av. C.U.E.

(kg,/ID/F)

l¡htteftsh Size Categortes

Conttnræd on page 150

.0G

.005

.798

.029 ln

.007 2ß

.014 27

.0s) 16

.o73 381

.055 399

.039 tß

.090 116

.07L 7r9

.on 10

.001 .6

lbdiun
Ratlo fuJ.U;E.

(kg,/¡D/F)

1.0 1,416
1.0 360
.906 lr270
.947 11672
.992 21378
.997 1,450
.892 %5
.203 L7L
.913 n7
1.00 76
.963 r,699

.528 21273

.820 21929

.732 rr4l2

.785 3r2

.7V¿ 31692

.683 41863

.700 820

.618 7n

.697 805

.833 .4

.881 %3

t7

3
69

.255

.134

.145

.l?5

.200

.2æ

.212

.205

.182

.139

.055

Sfnaf 1

Ratfo fuJ.U.E"
(t€,/lD/F)

1,098
tí|8
279
50

r,052
1,483

2tß
?ß2

2ro
.3
u

.*

.053

.00;

.103

.ß7

.03;

.183

.039

.109

.053

.025

.055

.049

.087

.05

.662

.063

å
\

5

63

882

6;

8t2
140

M
n

l3l
390

57

rl2
58

2rzn
3 Þ

\o



Áprpendl:( I (cørtrd)

LalG

G¡tH.e

træ-w
t973, t973174
1974, t974/75
L975, L975176
L976, 1976/77
L977,1977/78
L978, t978/79
1979, t979/æ
1980, 1980/81
1981, 1981/82
t982, t982183
1983

1973, 1973/74
L974, t974/75
t975, t975176
7976, t976/77
t977, 1977/78
1978, 1978/79
1979, t979/80
1980, 1980/81
1981, 1981/82
t982, t982183
1983

Xfpahfgõr

, ü¡.úo , I¿rge lËdlum fhalt
Ratlo 4ñ/. C.U.E. Ratlo Av. C.U.E. Ratlo Iw. C.U.E. Ratlo Av, C.U.E.

(tsl¡D/F) (ks/¡D/F) (t(g,/tÐ/F) (kslID/F)

.004 I .012

.009 52 .002

.025 14

.004 .2 .470

.on 12 .091

.096 15 .578

.036 _ :

: '0s2

Contlnued m page l5l

'ry'

'ry

.*

l0
r0

27

12

T7

38

":

I .032

.003

.005

2-

- 
.'':

.gti8
4

1.00
.9U
.9gg
.975
.524
.945
.3y

.g7g

.930

.ggg

.862

.994
1.00
.997
.881

175
t82
475

2rI?5
5,851

%2
19 .002

356 .037
lto .u2
l3

t6t .o22

2r9y .037
Lr6t2 .101
41699 .132
4r6t+5

2r478
11937 .002ry:

'T
E

4

?2I .026

t6
L4

tr

.970 677

119

M
,t_

5

.
('¡l



Appendfx I (cqrtfd)

L€ke

Klsseyrw L973, 1973174
t974, 1974175
t975, 1975/76
t976, 1976/77
1977, 1977178
1978, 1978/79
7979, 1979/æ
1980, 1980/81
1981, 1981/82
t982, t982183
1983

Kisld 1973, L973/74
t974, t974175
1975, 1975/76
1976, L976/77
1977, 1977/78
t978, 1978/79
1979, t9791ffi
1980, 1980/81
1981, 1981/82
1982, 1982/83
1983

Contftuæd m page 152

fæ
---lYear)-

.ldo Iarge ìßdftm fhâIt
RaÈlo Av. C.U.E. RaËto Av. C.U.E. Ratto Av. C.U.E. Ratfo Av. C.U.E.

(lrs/tÐ/F) (ksltÐ/F) (ksltÐ/F) (kslt'Ð/F)

.331

.005

'tt9

.030

.o74
ar:

.005

.009

.05

.üll

.012

.069

.068

.2æ

J;

102 .384
I .505

o: .363

138 .018
160 .459

: ''*a

I.lhttef tsh Size Categories

l19
?50

or!

85
92

i
I
I
I
I
I
I
:

25

4

.281+

.479

.523

.9gg
l.0m

.936

.465
o'-

.950

.658

.779

.7%

.729

.536

.&3

.474

.72;

.145

.142

.120

.106

.L76

.396

.249

.133

.16;

88
237

598
697

21245
!+1326

1,005

:

l6
t2
3
I
9

42
l3

t7

:)

.*,

.016

.æ2

.252

l

;

75

5
33

75
53

r8
9

38

65

:
45

24

.1; ;

.188 6

.r00 I

.æ3 4

.04 2

.'"- 
':

(-rl



Ápperdlx I (ørtrd)

Iák€

Iardfng 1973, 1973174
1974, t974/75
t975, L975/76
1976, t976/77
1977,1977/78
1978, 1978179
1979, r979/W
1980, 1980/81
1981, 1981/82
t982, 1982/83
1983

lüatamtn¡run 1973, l97i/74
t974, t974/75
1975, 1975/76
t976, 1976/77
1977, L977/78
1978, 1978/79
1979, 19791ñ
t980, 19¿ì{/¡'t1

198t,198t/82
L982, 1982/83
1983

Oontl¡nred m page 153

IlæE .Ido
Ratlo-m

(l€/¡D/F)

.007

.078

.006

.ct4

.024

.067

.OIß

.018

'trl
.018

.001

.l0l

.L74

.324

.L41,

.05[

.0I0

.c10

I^¡trttef fsh Slæ_Catee.rl"g

22

193

12

165

B3

133

37

10

?

3t

.061

.183

.275

.6ffi

.L29

.316
,312
.185
.l12

.089

184

4Y+

479

2,752
uí|
aß
tú4
L02
6

r47

t32
n

109

n6
Ð6

u2
1{)5

3t
IB
14

lbdfum
Ratõ- ¡ñr¡ Ì.u.E.

(ks/¡D/F)

.932 1,593

.739 l,g3l

.715 Lr245

.300 1,252

.848 2,9tß

.607 rræ2

.547 4n

.769 426.rt! 378

.993 L,494

.185

.125
4 .199
70 .300
I05 .t+89

338 .423
57 .257
lf) .015
4 .045
B .017

Sn¡] 1
Ratro ffi;

(ks/¡Ð/F)

.8rR

.874

.7y)

.600

.337

.21ú

.fig

.7t3

.927

.967

ntn

¿

30

1;
4

.0?3

.009

I

-:

.*

.OZ')

.059

.006

576

197

4y
4r4
n4

2s6
239

L52
3Y+

800

:

7

U+

t:

6 vl
¡\)



Apperdfx I (ccntfd)

Lake

l{ortlærn Indfãr

1l-æ

-(Ye"r)-

t973,
1974,
1975,
1976,
1977,
1978,
1979,
1980,
1981,
t982,
1983

1973174

r974/75
r97s/76
r976/77
1977/78
1978/79
1979/æ
1980/81
r98rl82
1982183

1973174
r97417s
r975/76
1976/77
1977/78
1978/79
19791æ
1980/8r
r98U82
1982/83

Aa*uauu 1973,
1974,
1975,
1976,
1977,
1978,
1979,
1980,
tggl,
1982,
1983

Contfrrred m page 154

Ratto ¡rr¡. C.U.E.
(lsl¡¡D/F)

.031

.005

.002

.0001

.020

.007
*:

.007

.003

.005

.079

.106

.l 19

.074

.w

114

5
134

4
110

3
a:

5

16

5
M
ti|4
6l
83
26

M

Ratio ¡ñ¡. C.U.E.
(lçg,/rD/r)

.r57

.140

.090

.013

.361

.229

.043

.0r7

.003

.003

580
L47

6rß7
tß

1,998
95
24

31

:

327

Ratlo ¿ñr. C.U.E.
(ks/¡D/r)

.8t2

.853

.854

.988

.6m

.7fi

.777

.752

.770

.713

.141

.120

3,001
89s

58,014
31789

3,315
3r4
4%

1,359
1, 17l
nl

r19\

51342
872

2rll5
2r89r

303
739
422

3r

.087

.110

.3142

.2L5

.281

.2y

.21ú

.011

finall
Ratfo Ar. C.u.E

(tsllo/r)

510

111

I, l18
96r
r44
257

151

l+

.00; ;

.054 31695

.004 14

.019 107

.006 3

.180 101

.23t 418

.2n y5

.2U 80

.852

.9æ

.8&

.594

.6t8

.590

.670

.uT

.811

.02;

.ol2

.031

.010

.022

.ot:

.060

.2I
42

139

5
?n

'9
23

(,



Áprpendfx I (ccrttd)

Iåke

Palsra

fæ

-oil
1973, 1973/74
1974, 1974/75
t975, 1975/76
t976, 1976/77
1977, t977178
1978, t978/79
1979, 1979/æ
1980, 1980/8r
1981, 1981/82
1982, t982/83
1983

1973, t973/74
1974, 1974175
t975, 1975176
1976, 1976/77
t977, t977178
1978, 1978/79
1979, 1979/æ
1980, 1980/81
tggr, t98t/82
t982, 1982/83
1983

Patrtdge Crop

J.¡úo
Ratfo ¡,vJ.U.E.

(ksllÐ/F)

.018 24

.0G 7

.0c14 4

.006 5

.OCf¿l I

.005 13

.007 3.r: 
:

.ol2 16

.041 14

.o57 ?ß

.110 56

.067 rl2

.023 g

.179 49

.036 5

.072 6

.012 2

.048 n

Iarge
Ratfo Av. C.U.E.

(ks/ÌÐ/F)

I,rlúÈefish Slze Categortes

Contl¡ued m page 155

.086 115 .973

.035 42 .795

.014 l8 .735

.0?ß n ,930

.038 I .702

.036 % .913

.100 4 .779

.042 n .0796.ot1 : .e%

lGdir¡n
Ratto ¡ñr. CJI.E.

(ks/¡D/F)

1,169
%5
939

93
162
890

D4
380
,n_

719

6
2r5
163

lrßl
?56

116

139

9
22

378

.0134

.449 6L4 .526

.471 159 .016

.499 2tú .4%

.5tû 85 ,347

.321 533 .612

.294 lr0 .683

.396 109 .421

.204 38 .757

.242 2L .677

.138 l8 .850

.024 10 .928

Snâl 1
Ratto 

.ffi
(kdl,lD/r)

.023

.197

.247

.136

.257

.0tß

.2L2

.165

.045

.%3

.018

.47L

.06

.007

.624

30
2y
316

97

9
ffi
78

80

:

l8
15l

4
4

.00; ;

.0ll 2

.009 I

5.



Ápperdlx I (ccntrd)

Iåke

Pla¡6reen

lLre

-Fearl-
1973, t973174
t974, 1974/75
1975, t975176
1976, 1976/77
1977, 1977178
1978, t978/79
t979, 19791æ
1980, l98o/81
L98L, L98rl82
L982, t982/83
1983

1973, t973174
1974, t974/75
L975, t975/76
t976, 1976/77
1977, 1977/78
1978, 1978/79
1979, L979/æ
1980, 1980/81
t98t, t9BU82
1982, t982183

Sabcdn

úrúo
Ratio ¡vJ;U.E.

(ks/tÐ/F)

LzL
224

981

1,o32
455
4n

70
127

^t_

.016

.184

.056

.ü+3

.018

.019

.oLz

.018

.040

.0124

.00:

.00/r

.075

.031

.014

.003

'î
1983

Contl¡nred m pge 156

Ratto ¡ñr. C.U.E.
(lig,/tu/r)

S¡hiteflsh Slze Categorles

.æ7

.816

.098

.091

731
96

11725
,,r2

2,031
496
%9

5,592

.0g;

.087

.080

.490

.09

.042

.ß2

.16l

.2%

.245

.396

.407

.204

.102

.031

Itdirm
Ratro 

.ffi

:

I
67

65
t2
3

:

(ksl¡D/F)

5,615

14,159
19,l¿f6
23,rr3
17,185
4rffi

615

5,193

"r_

.743

.8ß

.793

.912

.779

.820

.860

.445

.396

.890

.914

.839

.79+

.751

.529

.s62

.795

.891

.968

Ratto Av. C.U.E.
(ksllÐ/F)

65
23

4t2
n

353

854
161

87

?

9nâ1 I

.L44

.038

.o73

.078

.l12

.081

.042

.034

.514

.055

,,n?

30
1,7%
1,915
2'I+63

tß4

301

4m
3s2

740
r22
136

123
47r
183

ß2 .O47

76 .004

"r_ :

37

ts
t-¡l(¡



Apperdn< I (cqrtrd)

Iåke

Setttug L973, L973/74
1974, t974/75
t975, L975176
1976, 1976177

1977, L977/78
1978, 1978/79
1979, 1979/ffi
1980, l98o/81
1981, 1981/82
1982, 1982183
1983

Sipiræsk 1973, 1973174
1974, 1974/75
1975, t975176
1976, t976/77
1977, t977178
1978, t978/79
1979, 19791æ
1980, 1980/81
1981, l9B1/82
tgu, 1982/83
1983

Contlrn¡ed cn pge 157

1l_re

-(Ð-

.lnbo laree Ìbdit¡n
Ratlo Av. C.U.E. Ratfo ,{v. C.U.E. Ratlo ¡[r. C.U.E.

(ks/lÐ/F) (ks,/ìÐ/F) (ksllE/F)

.006

.007

.007

.001

.ú2

"t:

7

l0
5
I
3

.0t14

.2M

.o25

.0æ

.004

.020

.035

.l+62

.075

.039

.æ4

.165

.205

.274

.247

.r49

.r29

.T12

n8
æ
37

15

4
32

t:

r52
321
4t+2
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106

I,013
nl
235
42
43
9l

6s3

88
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180

9
473

127

r99
w

30
tû

.924

.24L

.779

.800

.626

.858

.8Y+

¿31
.61t4
.7æ
.580
.426
.376
.225
.4r3
.æ6
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.594

.107

.2æ

.168

.3L2

.4I

.4L4

.433

.306

.109

.r77

.255

5,672
59

1,t49
533
511

r,397

:

610

7%
2,696
1,1 14

%2
9r9
tn

Sn¡1 1
Ratro.ffi

(ks/¡D/r)

.0?5 156

.515 ln

.192 n5

.770 113

.368 3m

.ln 195

.ln 105

L 2T9

::

.001

.031
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316
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165

2r3

.*;

.018 7

.0Y+ %

.057 33

.012 3

.040 14 t

I
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Áp'perdfx I (cantrd)

I^ake

Sfsþ¡k

Tlrlp

-Gar)--

t973, 1973174
1974, t974175
1975, 1975/76
1976, 1976/77
1977, t977/78
1978, 1978179
t979, L979/æ
1980, 1980/81
1981, 1981/82
1982, t982183
1983

L973, t973/74
1974, r974/7s
L975, L975/76
1976, 1976/77
t977, t977178
t978, 1978179
t979, 19791æ
1980, 1980/81
1981, 1981/82
L982, t982183
1983

So¡th Irdiãr

tdo
Ratlo.ffi

(ks/lÐ/F)

.039

.ll;

.006

.049

.500

.019

.æ6

.009

.017

.007

.011

.003

.009

.022

.005

.165

.629

.005

-
10

450
l8
l6
82

T2

2l
L7

w
lt+6

269
88
99

3n
154

168

24
tß

Ratlo Av. C.U.E.
(ks/¡D/F)

Contfrrued m pge 158

.05

.257

.l0B

.149

.ú7

.321

.889

.æ2

.056

.056

.057

.100

.061

.170

.036

.047

.m6

.030

^
%o
v
tß

100

æ3
I9

141

165

Ratto Av. C.U.E.
(kslìD/r)

lbdfin

.*

.702

.616

.517

.742

.389

.579

.015

.lgg

.645

.931

.879

.868

.947

.7ffi

.903

.753

.280

.8BB

Snal 1
Ratto Av. C.U.E.

(kg,/¡D/F)

8¿
rß

2r45;
%6
2tû
590

418

17

33

19,0y

24,351
7,496

%,798
24rß2
11,200
2,26
7,69+

l0
8,993

Ir25;
lr4Y
3,045
r,676
2r5G

488
$4

3
305

.20

.232

.01; ;

.374 2l

.060 t92

.04 7g

.*: 
:

.282 8,349

72

n5

.006

.053

.030

.009

.049

.050

.035

.006

.077

27

522
934
4X
76
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352
.2

783 (,¡l\¡



Apperdlx I (cørtrd)

I^ake

St. l*årtln

TLre

-ffi
1973, 1973174
t974, 1974/75
1975, 1975/76
1976, 1976/77
1977,1977178
1978, 1978/79
t979, L979/æ
1980, 1980/81
1981, 1981/82
1982, 1982/83
1983

L973, 1973/74
1974, L974/75
1975, 1975/76
1976, 1976177
1977,1977178
1978, 1978/79
t979, 1979/80
1980, 1980/81
1981,1981/82
1982, t982183
1983

Wall<er

.f-úo
Rañ- d;fJl-u.

(ks,/¡D/F)

.00;

.001

.0002

.0m9

.0002

.0m

.0m2

'î'

I
L2

I
I
I
5
I
'!

Ratto

.002

.007

.049

.028

.or2

.0009

.007

.013

.*:

.215

.400

.805

.oT

.781

.

0ontlrnrcd m pge 159

¡ñ¡. C.U.E.
(lig,/lE/F)

2
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:
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1,814
I,017
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.191

.218

:
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(ks/ÌÐ/F)

l,bdh¡m

?50
53

245

'2
164

:

.873

.917

.502

.233

.772

.588

.567

.549

.495

.469

8r610
4,563
8,049

18,867
19,355
1,060
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,'nt:

3,971
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9n411
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.ffi
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.124 11626
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.216 16,523
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Apperdix I (cant'd)

I^ake

I.Ielsrsko L973, 1973/74
1974, 1974/75
1975, t975176
1976, 1976/77
1977, 1977178
1978, 1978/79
1979, t979/æ
1980, 1980/81
1981, 1981/82
1982, 1982/83
r983

wütæ L973, 1973/74
1974, 1974/75
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1978, 1978/79
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1.00 4,%g
.856 2,932

7t;
775
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Appendfx I (cqrt'd)

L€ke

I{tnÈertrg

1læ

-f*r)-
1973, 1973/74
1974, 1974/75
1975, 1975176
1976, t976177
1977,1977178
1978, t978/79
1979, 1979/æ
1980, 1980/81
1981, 1981/82
L982, L982/83
r983

1973, 1973/74
L974, t974/75
1975, 1975/76
1976, t976/77
t977, L977/78
t978, 1978179
L979, t979/æ
1980, 1980/81
r98t, t98rl82
1982, t9B2/83
1983

I{ttúaf

.I.do large
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Apperdlx I (cantrd)
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1973, t973174
1974, 1974/75
1975, 1975/76
1976, 1976/77
1977,1977178
1978, 1978/79
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1973, 1973/74
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Appendix J

Tenporal changes of lake whitefish size classes,

percent frequency (% F) of Junbo, large,

mediu¡n and sma]I, 1973-1983, for alI lakes.

Legend

Jumbo size class

Large size class

Mediun size c]ass

Small size class
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List of Lakes in Appendix J

1. Armstrong

2. Barrington

3. Butterfly

4, Bruneau

5. Cedar

6. Cormorant

7. Opachuanau

8. Pakwa

9. Patridge Crop

10. Playgreen

11. Sabonin

72. Setting

13. Kipahigan

74. Kiski

15. Kisseynew

16. Landing

77. Natawahunan

18. North Indian

19. Dafoe

20. Gods

21. Granville

22. Guthrie

23. Halfway

24. Herblet

25. Sisipuk

26. Sipiwesk

27. South Indian

28. St. Martin

29. ltlalker

30. Wekusko

31. I{illima

32. Wintering

33. Witchai

34. Wuskwatim

35. Yawningstone
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Appendix K

Conconitant changes in proportions of mediunr and large

sized lake whitef ish as a function of CUE (kell,l.D/F)

Legend

A medium size lake whitefish
B large size lake whitefÍsh
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List of Lakes in Appendix K

1. Patridge Crop

2. Armstrong

3. Butterfly

4. Pakwa

5. Herblet

6. Bruneau

7. South Indian

8. Wekusko

L Playgreen

10. North Indian

11 . Wi l.l iam

72. St. Martin

13. Wuskwatin

14. Setting

15. Landing

16. Walker

17. Natawahunan

18. Barrington

19. Yawningstone

20. Opachuanau

27. l{itchai

22. Kipahigan

23. Dafoe

24. Wintering

25. Cornorant

26. Sisipuk

27. Halfway

28. Cedar
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Appendix L

Regresslons of change in proportions
versus catch per unit effort

in the Nelson, ChurchÍll and Hayes

of large and nediunr
(kelN .D/F)+
River watersheds

Watershed Lake Name Linear Regression
(!=a+bx)

Correlation
Coeff i c ient

Test F
VaLue and

Ne I son Armstrong

Bruneau

Butterfly

Cedar

Cormorant

Guthrie

Halfway

Herblet

Kiski

Landing

Pakwa

page 178

1 . Y=0.083-272909X
2. Y=0.862+993349x

1 . Y=0.434-10807X
2 . Y=0 .368+2 .75658X

1. Y=0 .498-73224X
2. Y=0.722-2.õ7247N

1 . Y=.146+0X
2. Y=.577-0X

1. Y= .522-0)<
2. Y=.199+0X

1. Y=0.103-196001X
2. Y=0.776-486346X

1. Y=0.131+90983lX
2. Y=0.788-102912X

1. Y=0.228+46527X
2. Y=0.962-707813X

1. Y=0.160+211802X
2. Y=05.99+358072X

1 . Y=0.577-16829.4X
2. Y=0.447+12842X

1. Y=.051+1742370X
2. Y=l.t26-37472X

0.066
0. 20

o.242
0.041

0.541
0 .394

.799

.24

0.484
.610

0. 199
0.34

0.463
0.458

0.060
o.t27

0.772
0.111

0.654
.199

.007

.668

0.03 (1,6)
0.25 (1,6)

0.43 (7,7)
0.01 (1,7)

2.4e (1,6)
1.10 (1,6)

14.5 (1,8)
5.11 (1,8)

7.22 (1,4)
2.37 (7,4)

.33 (1,8)

.82 ( 1,8)

2.45 (1,e)
2.38 (1,9)

0.06 (1,9)
.15 (1,9)

.21 (1,7)
0.0e (1,7)

5.99 (1,8)
.33 (1,8)

0.0 (1,8)
6.44 (1,8)

Contlnued on
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Appendix L (cont'd)

Regressions of change in proportions
versus catch per unit effort

in the Nelson, Churchill and Hayes

of large and medium
(kelN.D/El+
River watersheds

Ílatershed Lake Name Linear Regression
(y=a+bx)

Correlation
Coeffi c i ent

Test F

Value and

Nelson Patridge
Crop

Playgreen

Setting

Sipiwesk

st.
Martin

Wekusko

I{i I I iam

Wintering

Witchai

I{alker

I{uskwatinr

page 179

1 . Y=0.509-32497X
2. Y=0.515-518219X

1. Y=0.257-248772ON
2 . Y=0.478+1 .55lX

1 . Y=0.110-499076X
2. Y=0.644+933928X

1. Y=0.266+150920X
2. Y=0.465+4106270X

1. Y=0.01+770,347,000X
2. Y=0.948-141532X

1 . Y=.049+219295¡
2. Y=.881-407755X

1 . Y=0.023-3400160X
2. Y=0.979-15,314,100

1. Y=.164-2583580X
2. Y=.696+6202940X

1. Y= .223-376547OX
2. Y=.758+487260.){

1. Y=0.8653-15124X
2. Y=-7145+1570X

1. Y=.393-448042X
2. Y=.440+331825X

.427

.039

o.207
0. 161

.375

.238

.013
0.021

0.005
.398

.266

.430

.049

.o22

.253

.388

.056

.063

.534

.452

.381

.266

1 .93
.01

.40

.24

.98

.36

0.0
0.0

0.0
.398

.61
7.82

o.02
0

.62
1 .59

.02

.03

7.2
.77

.85

.38

1,e)
1,e)

1,9)
1,9)

(1,6)
(1,6)

(1,9)
(1,9)

(1,8)
(1,8)

(1,8)
(1,8)

(1,9)
(1,9)

(1,9)
(1,9)

(1,8)
(1,8)

(1,3)
(1,3)

(1,5)
(1,5)

Contlnued on
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Apnendix L (cont'd)

Regressions of change in proportions
versus catch per unit effort

in the Nelson, Churchill and Hayes

of large and nediunr
(kelN .D/F)+
River watersheds

Correlation
Coeffi ci ent

Test F

Value and
llatershed Lake Name Linear Regression

(!=a+bx )

Nel son Yawingstone 1.
2.

ChurchiII Barrington 1.
2.

Granville 1.
2.

Kipahigan 1.
2.

Kisseynew 1.
2.

N. Indfan 1.
2.

Opachuanau 1.
2.

Sisipuk 1.
2.

S. Indian 1.
2.

Hayes Dafoe 1.
2.

Gods 1.
2.

Continued on page 180

Y=.268-32774X
Y=. 614+45998X

Y=. 107+0.00X
Y=.854-0X

Y=.1062+214713X
Y=.823-355071X

Y=.083-185814X
Y=. 947-5839020X

Y=. 263-199460X
Y=.623+246996X

Y=. 163-212993X
Y=. 814-9 , 860 , 300X

Y=. 196-6,023,870X
Y=. 701+159,609X

Y=.041+819094X
Y=.763-784699X

Y=. 139+19,083,900X
Y=. 728+3441290X

Y=. 130+380698X
Y=.469+14136X

Y= . 0945+8446860X
Y=.805+5359870X

.384

.463

.304

.305

.491

.467

.568

. 111

.135

.122

.384

.208

.086

.186

. cc't

.752

.004

.081

.233

.061

. 011

.054

.69 (1,4)
1.0e (1,4)

.51 (1,5)

.51 (1,5)

2.55 (1,8)
2.23 (1,8)

2.38 (1,5)
.06 (1,5)

.13 (1,7)

.11 (1,7)

1.39 (1,8)
.36 (1,8)

.086 (1,?)
.26 (L,7)

3.5 (1,7)
9.1 (1,7)

o.o (1,8)
.05 (1,8)

.35 (1,6)

.o2 (1 ,6 )

0.0 (1,6)
.o2 (1,6)
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Appendix L (cont'd)

Regressions of change in proportions of large and nedium
versus catch per unlt effort (kelN.D/F)+

in the Nelson, Churchill and Hayes River watersheds

Test F

Correlation Value and
llatershed Lake Nane Linear Regression Coefficient

(y=a+bx)

Hayes Sabonin 1. Y=.256-414151X .127 .11 (1,7)
2. Y=.723+421529X .7I7 .10 (1,7)

1.) Regression equation for proportions of large versus CUE.

2.) Regression equation for proportions of medium versus CUE.

+ kglND/F. Kilograms per number of delÍveries per fisherman.
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Appendix M

Mean proportions of large and mediun lake whitefish

proportions in commercial catches from lakes in the

Hayes, ChurchilI and Nelson River watersheds, 1923-1989
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Appendix M

Mean Proportions of large and nedium sized lake
whÍtefish in commerclal catches from lakes

in the Churchill, Nelson and Hayes River watershed,
1973-1983

Proportions +

Itlatershed Time (year) *
Large Mediun

Hayes

Churchi I I

Nelson

0. 260
0.115
0. 168
0 .303
o.274
0. 288
o.245
0. 170
0.031
0,012
0.1?0
0. 185

0.171
0. 200
0. 160
0.052
0. 131
o.724
o.225
0.095
0.093
o.r22
o.212
o.744

0.772
o.t72
o.744
0.188
0. 170
0. 160
0. 268
o.246
0. 190
0.089
0.090
0.172

o.729
0 .879
0 .828
0.685
0.687
0.687
o.720
0.807
0.968
0 .987
0. 780
0.796

0.681
o.773
0. 756
0 .917
0.811
0. 763
0.711
0.631
0.592
0.133
0.606
0.6ô7

0. ô76
0.563
0.657
0.654
0.575
0.633
0.555
0.567
o.572
0.418
0.489
0.578

1973
797 4
1 975
1 976
7977
1978
1979
1 980
1981
1 982
1983

x

1973
t974
1 975
19 76
7977
1978
1979
1980
1981
1982
1983

x

1 973
1974
1975
1976
7977
1 978
1979
1 980
1981
1982
1 981

x

* Time=X + Proportlons = Y
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Appendix N

Tenporal changes in mediun and large classes of

lake whitefish in commercial catches fron lakes in the

Churchill (A), Nelson (B) and Hayes (C) River watersheds

Legend

1 ¡nediun classes of lake whitefish
2 large classes of lake whitefish
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YEAR
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1977 1979
YEAR
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Appendix 0

Concomitant changes in proportions of

medium and J.arge size lake ¡yhitefish for

Churchill (A), Nelson (B) and Hayes (C) River watersheds

Legend

(A) Churchill River watershed
(B) Nelson River watershed
(c) Hayes River watershed
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APPENDIX P
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Appendix P

Regressions of proportions of large and nediun size
lake whitefish for Churchill, Nelson and Hayes

watersheds, 1973-1983

Itlatershed Regression Equation Correlation Test F
(Y = A + BX) Coefficient value at dxf

Hayes

Ne I son

Y = 0.742 - .720 X

Y = 0.742 - .720 X

0.610 s04.62 (1,9)

0.610 1.s8 (1,9) +

0.826 12.85 (1,6)Churchill Y=.966 -1.341X

Y = Proportions of nedium

X = Proportions of large

+ = Non significant at P = 0.05



L€ke

Allstrang

Apændtx Q

Flsh specles conposftlor (kg narteted rctgþt) by 1âl€, 197þ1983

ltne (yeat)

1973, 1973174

1974, t974/75
t975, t975/76
t976, 1976/77
1977, 1977/78
1978, t978/79
1979, 1979/80
1980, 1980/81
1981, 198v82
1982, 198483

1973, t973/74
1974, t974/75
1975, 1975/76
1976, 1976/77
1977, t977/78
1978, t978/79
1979, 1979/80
1980, 198o/8t
1981, 198v82
1982

page 192

Batrtrgtur

I.JF l,Ialleye Pll€ I¿ke Trort

5,091
3,802

577

863

362
4,226
51327

3,859
3,468

6,274
1,999
5rzffi

15,0æ
9,889

14,044
13,063
6,482
2,1I5
8,299

474

3,620
7U

,,0:

327

2,019
390
63

792

31212
2,578
4,672
3,849
4,533
3,503
3,339
L,433

768
4r2lû

Continred on

214
2,181

587

7y)

2'%

1,r32
I, 133

1,741
973

4,556
919

2,662
2,742
1,891
5,314
2r4æ
7,395
41292
51626

55

Others

5,544
1,452
2,23?

189

1,895
3,153
1,409

896

179

192
216ß
I,227
3,962
21516

138

30
1,568

Total

8,449
15,148
3,455
6,260_

Irl14
9,272
6,850
7 rO7L
51233

14,9ß
6,r7 r

12,8m
241284
17,5tû
26,822
2L,3r7
15,4\8
7,204

15,571
\o



Apperflx a (ccntrd)

I€Irc

hrtterfly

Ti¡e (ye¿r)

1973, 1973/74
1974, t974/75
1975, 1975/76
1976, 1976/77
t977, 1977/78
t978, t978/79
t979, r979/BO
1980, 1980/81
1981, 198y82
1982

1973, 1973/74

1974, 1974/75
t975, t975/76
1976, t976/77
t977, 1977/78
1978, t978/79
L979, t979/80
1980, 1980/Bt
1981

1982

t973, 1973/74
1974, t974/75
1975, t975/76
t976, t976/77
r977

page 193

6t7
471

3,418
1,698

183

1,321
330
776
788

5n
2,772
lrltú

5ól
247

488
1,901

471
1,020

165

79,452
75,395
48,009
78,520

lr4,7t6

4,47;
3,137
3,165
2,r93

394
2,990
3,258
2r4y+
4,327

3,064
765
662

11620
507

294
996
4%
460
ry

101,418

189,864
173,2rl
210,010
126,876

Cedar

ß;
383

237

130

242

9r$
498

39

63

Omrtlnred on

I

IrU+4

519
214ß

825
,,t:

946
4,874

942
21219

2æ,967
lT9 rtagg
r99,569
267,965
2æ,495

t,a Irur

5,749
285

5

5

s,szo
4,166
I,178
41495

820
11,006

4137 L

3,274
5,183

4,642
5,133
4,967
3,572
3,110

817

3,940
5,800
2'tl3.5
2r6tû

467,365
550,331
470,691

L,221,176
672,750

77
6lB

4
I

74

97

5;
L2T

85,528
105,663
49,892

666,798
t42,663 \o

N)



Appendfx a (cqrtrd)

L€ke

Cedar (contrd)

ltre (fiear)

Corrmrant

t978,
t979,
1980,

1981,
I9B2

1978179
1979/80
r98o/81
r98r/82

1973/7 4

r974l7s
r975176
r976/77
1977 /78
r978/79
1979/80
1980/81
r98V82
1982/83

1973174

r974/7s
re75176
r976/77
1977178
r978/7e
1979/80
1980/81
r98r/82
re82/83

t973,
1974,
r975,
r976,
1977,
1978,
t979,
1980,
1981.,

1982,

r973,
t974,
t975,
r976,
t977,
1978,
1979,
1980,
1981,
1982,

168,7æ 113,337
152,8tß t94,646
132,877 235,815

59,840 %4,7y1
57 12æ tû6,867

7 1585 7 ,399
3,038 7, 188

335 4,881
11771 7 1229

6ta 6,267
61183 2,3Y+
l3r7tß 3,128
l4,77ol 6,283
1,788 5,457
3,265 7,346

u: ':
11466.7 2,1(ß
21972 2,165
3,438 1,879
2,842 644
3,473 1,631

Dafæ

2æ,405
300,755
279,495

174,239
t93,867

rB7

2,067
215ú
I,Bg3
3r6tû
3,129
4,645
3,76
4,538
8,Offi

tt_

1,789
510

2r04l
11696

737

r45

Ccntinred on page 194

qrì

t98,597
t57,447
18t,8lB
13É,395
36,915

3,383
449

325
727

765,047.6
795,695
830,006
7331229.9
763,3?ß

16,856

15,660
8,163

rrr2o7
tt,287
11,647
23,333.8
28,185.8
17,368
35,818

,,,:

6,322
5,649
9,855
I,160
u'r1

44

-
3,426
5,585

L7,199

o12

898

215;
21978
tr0r2

llB
\0(,



Appendx a (contrd)

Iåke

GranvtLle

ttne (year)

t973, t973/74
t974, 1974175
1975, 1975/76
t976, 1976177
t977, t977/78
t978, t97B/79
1979, t979/8O
1980, 1980/81
198r, 198V82
1982, t982/83

1973, 1973/74
t974, t974/75
1975, 1975/76
1976, 1976177

1977, 1977178
t978, 1978/79
1979, 1979/80
1980, 1980/81
1981, 198V82
1982, r98u83

1973, 1973/74

1974, t974/75
1975, 1975/76
t976, 1976/77
t977, 1977/78

Grthrfe

l,ùF

l:},583
7,180

16,020

32,188
476,9Ð

16,150
29,949
15,278
13,r27
22,486

1,052
21553
3,253
81979
8,988
1,089

4y
4r]n
4,9r5

196

12,852
9rgY
1,873
3,174
4,990

Walleye

9,941
I,806
6,202

24,333
t7,293
Lr,276
14,223

12,349
23,On
22,4fi

7,284
5,580
5rgT
3rr57
I,5n
4,454
5,702
4,264
3,151
1,602

tÌalfway

Ptke
Species ConpostElcn (kgs)

1,083
2,810
t,444
7 r3t+4

13,137
14,99r
21,699
18,278
13,333
44,596

3,3%
3,r74
2,203

683
686

5,6y+
4r5U+
3,395
1,643
3,32r

1,292
986
827

3,3O7
3,065

Contlrued on page 195

l¿ke Tro¡t Others

t2

64
17

3,294
2,272
2,239

r60

3,208
8v

5,728
4,4æ
3,955
t,t t:

17,357

17,357
12,9(ß
9,998
7,835

Total

24,607
11,809
23,673
63,865
78,r37
421426
69,165
48,r82
5I,74t+
89,7m

1r,692
tl,295
14rsffi
t3,652
16,921
15,586
14,595
12,796
9,7@
5, 1 190

31,500
28,r77
15,606
26,452
16,226

\o
s'



Apændfx Q (cont'd)

I^al€

Iblfinay (contrd)

tine (year)

1978, 1978/79
1979, 1979/80
1980, 1980/81

1981, 198V82
1982, t982/83

1973, 1973/74
t974, 1974/75
1975, 1975/76
1976, t976/77
t977, 1977178
t978, 1978/79
t979, 1979/80
1980, 1980/81
1981, 198v82
t982

t973, 1973/74
t974, t974/75
t975, 1975/76
1976, t976177
1977, t977/78
t978, L97B/79
1979, 1979/80
1980, 1980/81
1981, 1981/82
1982

lbrblet

WF

723
3,894
9rO52
5r2n

10,548

3,803
3,895
5,829
8,014
9,896
8r2t]8
5,348
7 1359

12,692
63

12,742
14,5t6
13,026
22,O13
18,735
15,5M
51947

Kipalúgan

llalleye

ï

Pike
Specles OoÍpostEim (kgs)

1,561
2,543
2,266
lr3cJ9

6s8

r,546
1,285
1,664
Ir4%
5,359
2r9n
31876
2,499
1,339

35

4,969
4,290
212ß
r,299
r 44r

868
8,725
I,B19
L,r32
2,442

@nttrued on page 196

Iake Trcut OEhers

1,095
9,2r8

10,608
5,473
3,292

16,92r
r0,529
8,967
5,032

rr,423
7,629
3r723

17,080
121316

11,190
21445

5,992

Total

31392
15,6%
16,131
12,080
14,449

5rY+g

5,179
8,119
9,45O

L5,255
ll,178
9,224
9,858

14,031
98

34.,533

43,331
31,463
32,4ffi
31,820
24rU+I
L7,7%
t9,212
15,903
191624

13,99;
7 ,r47
4,123

222

5,361
313

t:
\o



Apperd1x a (contrd)

I^al€

KLskl

Îl¡re (year)

1973, 1973/74
1974, 1974175
1975, 1975/76

t976, t976/77
1977, t977/78
1978, t978/79
1979, t979/80
t980, 19Bo/81
1981, l9Bv82
t982, 1982/83

1973, 1973/74

t974, 1974/75
1975, 1975176
t976, 1976/77
1977, t977/78
t978, 1978/79
1979, t979180
1980, 1980/81
1981, 198V82
t982, 198u83

1973, 1973174

1974, 1974175
1975, t975/76
1976, t976/77
1977, t977/78

page 197

KLsseyrer

wr

383
454
119

t+B

159

324
168

I.la1leye

3,408
3,195
31624

3,082
3,4@
2,574
t,399_

trl

lr,62l
61159
4,862
61823
rr722
6,470
7,257
51766
4,643
61939

7,608
6,374

ro,220
7 ,787
61045

Iarding

Pike

":

1,298
3,017
81220
4,152

14,486
13,620
9,684
21887

10,049
7 1755

10,536
1 1,705
7,9r2

ll,6 16

14,462

Sþecfes CorposlÈtm (kgs)

1,460
1,598
lrS3É

23r
r1222

682
2%

308

2r8æ
31702
2,525
4,ggr

642
4,gg+
2,992
4,460
2,773
5,585

5,832
4,605
2,911
Ir29:

Contlnred on

l¿ke Tbo,rt 0thers

525
21310

358

51
2

4
4,96:

1,431

5,555
181229

11,283
3,509
21353

I 1,385
10,949
10,s1

ll1724

Total

5,251
7 1572
5,426
3,394
4,9M
3,761
Ur'y

2,9r0

2r,2U
31,107
26,863
19,494
19,203
%,339
30,881
?316æ
t7,465
31,575

23,995
22,6U
nrgtú
21,r59
æ,506

465

\o
o|,



Áeperdfx Q (contrd)

I^ake

Lødlng (contrd)

Ilne (ye¿r)

1978, 1978179
1979, t979/80
1980, 1980/81

1981, t98V82
1982

1973, t973174
1974, t974/75
t975, t975/76
1976, t976177
t977, 1977/78
1978, 1978/79
1979, t979l8}
1980, 1980/81
t981, 198U82
t982, t982/83

1973, 1973/74

t974, t974/75
t975, t975/76
1976, 1976177
1977, t977/78
t978, 1978/79
1979, 1979/80
1980, 1980/81
r98I, r98V82
1982

lbÈauatn¡nan

l¡F l.lalleye

4,692
10,598
3,088
31415

12,57O

268
4,7O5
3r306
3,913
3,8e1

7 1543
5,824
1,837
4,222

10,624
10,849
TrlÉ
7,02I
1,566
5,905
3,595
7 1229
5,3)9
5,633

hl$¡a

215ß
5,311

856

5,462
8,035

l0
4rUtO
1,716

513
,"7
4,377
6,022
7,193
7 1390

rrgg2
2,2L2
5,247
4.38l+
5,553
1,978
1,355

6û
3,332
212Cn

Ptke
Spedes Conposlttm (kgs)

1,o72
216ß
21963

51463
7 1563

I, 159

737

2ß
B13

1,438
3,r73
I,822
2,127

1,433
11269
1,780
1,278
3,3r2
1,503
I,r23

683
I,725
L,7gO

Oontl¡¡red on page 198

lake Trort OËhers

r37
221
7t5

I,193
2r720

Total

962
18,789
7 1622

15,613
30,8B9

278

9,903
5,759
41664
7,213_

13,79r
15,065
10,858
13,781

14,053
16,26
15,477

16,178
14,7y
tL,237
7 r72L

13,391
14,001
14,148

431
46

6
42

14

1,936
r,362
3,494
4,302
4,090
l16Iß
41943

3,635
4,525

\o\¡



Apperdfx Q (cont'd)

láke

Parridæ Ctq

Îl¡e (year)

1973, 1973/74
1974, 1974/75
1975, t975/76
t976, t976/77
1977, 1977/78
1978, t978/79
1979, t979/80
1980, 1980/81
1981, 1981/82
1982

t973, 1973/74
t974, 1974/75
t975, t975/76
1976, 1976/77
1977, 1977/78
1978, t978/79
1979, 1979/80
1980, 1980/81

1981, 198V82
1982, L982/83

1973, 1973/74
t974, 1974175
1975, 1975/76
1976, t976/77
1977, 1977/78

Pla¡6reen

6,396
8,154
7 r47O
5,947
6,9r7
I,134
1,3 l0
1,025

898
1,543

155,341
146,774
tß,562
t72,8I9
185,751
205,322
L77,2O7
2û,r78
176,429
164,5tû

1,485
21427

614
673

IrY+7

u4
2,42r
2,583
lr57 r
l,184

692
l,2ll
2,204
1,055
lr5 18

11,398
20,106
13,906

12,695
15,175
10,106
23,440
28,4y
M,5gr
56,675

Sabad-n

I,128
1,97O
2,419
1,562
I, 156

840
6U
670
724

1,431

9,r92
13,891
5,780

1r,262
4,390
8,041

19,473
20,2r9
32,993
27,720

Ourtlrued on page 199

272

680

610
302
905

27

8,358
12,545
12,726
9,080
91261
2r6ffi
3,129
3,913
2r723
4,531

183,835

r82,782
180,595

n4,762
207,0u
224,t27
220,t20
252,3y
1u+15@

249,76t+

214rl.0
3,316
I,170
11642
1,391

7,537
L,827
2,528
8,191
Ir7æ

651

2tß
279
2y
64

5

3,499
557

629

LJ

\o
@



Apperdfx Q (cmtrd)

Iåke

Sabcnd.n (cqrtrd)

Îl¡e (ye¿r)

t978, t978/79
1979, 1979/80
1980, 1980/Bl
1981, 198V82
1982, 1982/83

L973, 1973/74

t974, t974/75
t975, 1975/76
1976, 1976/77
1977, 1977/78
7978, t97B/79
t979, 1979/80
1980, 1980/81
r98L; t98U82
t9B2

t973, 1973/74
t974, t974/75
t975, 1975/76
1976, 1976/77
1977, 1977/78
1978, t97B/79
t979, 1979/80
1980, 1980/81
t98t, r98r/82
1982, l9BU83

lbrtlern lrdtan

I.ÙF

3r172
4,410
3,422

3r4gg
3,313

39,8tú
5,605

179,972
y,I77_

37,628
3,300

35,728
n,2ú
9,048

5,397

6,013
7,600

13,430
15,188
4rgLz
8,768
61259

14,519

0padu:anar

l,Ialleye

l12
607

34

2,190
188

1,065

5,3m
,,0:
21097

22
232
24

4,531

t":

9,621
9,775
3,995
5,989
2,r95
3,25r
61485

9,811

Ptke

50

100

M
7

Spectes Oorrposfttuì (kgs)

Cørttrued on page 200

I¿ke Tro,rt

;
44,705
1t,074

3,374
1,010
I,614

587

11,823

,roY

7ú
2,947
1,349
4,34O
r,394
4,593
4,694
9r2(n

Others

?

4l

23r

26

58
tt]

1,9o7
r27

3;

;
23

98
Iß2

Total

3,357
5,07r
3,557
8,005
3,635

Q,952
5r743

2n,439
47,733

4317n
4,390

37,7W
2L,6t5
25,8M

14r99:

15,340
n322
18,674
25,632
9,2U+

t7,880
18,959
35,364

l;
7M

I1266
1,523
lrSYl

\o
\o



Apperdfx Q (contrd)

Lake Ttre (ye¿r)

Setttng 1973, 1973174
t974, 1974/75
1975, 1975/76
1976, L976177

1977, 1977/78
t978, t978/79
1979, 1979/80
1980, 1980/81
1981, 198V82
t982

Sfplrcsk 1973, 1973/74

1974, r974/75
1975, t975/76
t976, t976/77
1977, 1977/78
1978, 1978/79
t979, 1979/80
1980, 1980/8I
r98r, r98r/82
1982

Stslprk 1973, 1973/74

1974, 1974/75
1975, 1975/76

t976,1976/77
1977, 1977/78

Contlnred on page 201

T'IF

16,496
11, 192

12,8ffi
r0,%7
9,574

12,572
lt, t30

710
3,101

t2

t3,428
ll,98B
13,982
13,199
6,058

14,801
I 1,8 19

20,126
18,307

8,216

2,243
2r147
trOy

78

ltalleye

4,246
B,117
81427

9,126
8,617
51992
6,098
2,895
3,439
3,712

1,770
23,131
2315æ

8,579
19,550
13,908
Y+1046
20,99r

9,309
972

7 r87:

836

Pfke

2,427
31425
1,907
3,426
4,302
5,208
6,195
4,228
2180ó
2rBfi

3,010
u,830
nrr2

623
1,680

10,893
20,2r0
29rgn
14r 118

3, to8
573

oro:

I,820

I¿ke Trcut

.

37

581
r,695

696
zffi
819

2,6Y
3,263
3,043
r,328

Others

163

4rz%
7,56
8,990

10,366
7,099

18,326
r,24r

on:

5,281
4,555
1,578

2ro
351

7,990
12,437
6196r
4,146

Totatr_

?3,332
26,9æ
n,7y+
32,02I
32,8U+
30,889
tû,750
9,O72
9,839
6,583

t8,245
52,8t2
52,962
15,473
7,130

48,390
52,784
70,005
92,283
t+81799

L4,659

31696
17,777

2,735 N)



Áppendfx a (ccnt'd)

Iåke

Sfstp:k (contrd)

ttre (year)

t978, 1978/79
1979, t979/80
1980, 1980/81
1981, t98V82
1982

1973, 1973/74
t974, t974/75
t975, 1975/76
t976, 1976177

1977, 1977/78
1978, t978/79
t979, 1979/80
1980, 1980/81
1981, 198V82
1982, 198u83

t973, 1973/74
1974, 1974/75
1975, 1975/76
t976, 1976/77
t977, 1977/78
1978, 1978/79
t979, 1979/80
1980, 1980/81
t98r, t98U82
1982

Scuthern Irdlan

2rO12
21533
4,819
4,767
2,520

319,086

275,593
Y+919?ß

359,601
331r8Yt
357,247
354,t95
256,773
96,457

47,212
29,856
31,352

ilM,427
112,3ft
176,920
338,895
273,49L
69,830
86,7 17

St. ì,hrtln

20,552
6,662

11,585
15,2t]8
15,610

12,880

8,255
63,t44
37,069
18,940
16,739
1 1,9 13

18,615
16,8n

11,803
ß,749
6t,549
53,674
50,401
73,601
46,615
60,679
13,632
10,183

2r745
2,440

13,990
20,619
16r6n

I 1,850

5,792
23,379
y,239
36,878
57,325
25,212
26,275
10,329

23,699
42,863
28,029
I+81733

281127

32,422
41,855
39,264
18,222
6,941

@ntftrred on p4e 2O2

66
2â

20

;
5

12,339
7 r376

u,566
778

10,223
2t,232
28,029
L7 1742
g,lBg

11,106
1101729

27,4n
22,859
18,963

25,310
Ll,637
32,583
tû,746
34,868

343,816

?ß9,64r
4%,45L
43r,059
?ß7,710
M3,669
398,700
315,171
ßL,437

92,937
132,702
148,959
224,959
199,075
294,ofr
tú8,094
400,863
I24,5t+3
r22,7ú N)



Apperìflx a (ccnt'd)

Lake

t{alker 1973, 1973/74
1974, t974/75
1975, 1975176

1976, 1976/77
1977, t977/78
1978, 1978/79
1979, 1979/80
1980, 1980/81
t981, r98U82
1982, t982/83

lÞkusko 1973, 1973/74

1974, t974175
1975, 1975/76
1976, t976/77
t977, t977/78
1978, 1978/79
1979, 1979180
1980, 1980/81
l99r, 198V82
l9B2

W1lllam L973, 1973/74
1974, t974/75
1975, 1975/76
t976, 1976/77
1977, 1977178

Oontfrued on page 203

ltne (year)

7 r7gl
12,547
1,750

5,532
9,418

11,348
2Lr15:

20,003
41,390
33,710
29,5(fr
27,469
39,363
35,228
25,462
20,443
37,098

44,7 t7
49,072
22r573
28,9r3
tßr9r9

2I,læ
12,103
1,304
3,27O
4,W7

10,914

15,201
27,rr4
12r978

10,485
3,562
9,478

12,054
12,498
6,067

10,652
t4,37 r
14,8%
2,7 12

3sì
1,386

I 1,751

3,381
L2,003
23, I 1t
8,413

9,567
9,948

I I,508
20,270
16,5I7
10,943
12,533
18,574
18,839
17,007

104

ß
48
ll

28,947
24,6fr
3,405

10,188
25,2%

?5,7t]8
IE,Iû2
fr,273
2Lrtûz

IE,3T7

61,410
67,693
76,7æ
67,255
59,5O7

89,851
60,358
61,450
57,024

44,717
49,3L9
22,596
29,323
47,257

8,262
7,799

12,9æ
14,995
lo1772
3,135

3L,437
1,950
7 rll9

207

245
23

410
338 N)

N)



Apperdtx Q (contrd)

I^ake

WI[ll-æ (contrd)

1læ (ye¿r)

t978, 1978/79
1979, 1979/80
1980, 1980/81
t98t, r98V82
t982

1973, 1973/74
t974, t974/75
t975, t975/76
t976, 1976/77
t977, 1977/78
1978, 1978/79

t979, 1979/80
1980, 1980/81
t981, r98I/82
1982

1973, t973174
t974, 1974175
1975, t975/76
1976, 1976/77
1977, t977178
t978, r97B/79
1979, 1979/80
1980, 1980/81
1981, r98I/82
t982, t982183

Vnnterlng

46rrn
49,685
66,635
36,983
47,315

10,120
9,190
612Íß
5rOM
6,769
31761
r,258
81456
2,76L
5,662

3,7m
81283

11,112
8,780
7 r3tß
4r7æ

10,034
8,52ß
91798

lfttchat

7,467
8,378

t3,og4
1o,637
9,5Q
2,48/+

I,194
4l

2rll+8
9r9t]6

463
1,055

3n
819

1,043
443
937

6
2rú

l8l

Cmtùr¡ed on page 204

27

6t+2

4,106
41572 l,0gl
2,031

354 1,681

32

70
357 2,86r

5,086 11,604
4,132 I6,LU

s57

46,130
49,866
ffi,635
37,010
47,957

22,t93
?3rzn
21,380
17,699
16,393
6,276
2,523

ll,7 16

l+01932

35,9ú

4,7L9
9,338

11,432
917ß
8,589
5,37 |

11,193
8,535

r0,261

131

195
139

172
I

257

8
5

43

N)

u)



Appendix Q (contfd)

I^ake

I{alker

Ttue (year)

1973, t973/74
t974, t974175
1975, t975/76
1976, 1976/77
t977, t977/78
t978, t978/79
t979, t979/80
t980, 1980/81
1981, 198y82
t982, t98483

t973, 1973/74
1974, 1974/75
t975, 1975176
1976, 1976177

t977, 1977/78
t978, 1978/79
t979, 1979/80
1980, 1980/81
1981, 198V82
1982

Yannfrgstcre

4r7ß
o't1
81521
t'rT

12,877
16,837

6,315

109

158
146

1r976

119

524

":

6,392 204
r,82: 

"_
7,7D
,,t ! ,n:

2,s; rs; :
7U+ 569
805 1,7t4

1,304 560

315 231
4D 227

l,s8: r*: : oo:

20 79

310 610 1,653
59 r24

t&
t11

39

30

36

ll,3Yr
17,r94

15,549
11,950

15,6%
18,206
8,870

2,012
703
ffiz

o,ot:

193

3,099
trr_

l\)

å.
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Appendix R

Temporal changes in total yield (ke) (marketed weight)

by species by lake, 19?3-198S

Legend

r Total yield
¡ Yield of lake whitefish
r Yield of walleye* Yield of pike

o Yield of other species
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List of Lakes in Appendix R

1. Sipiwesk

2. GranvÍlle

3. Kiski

4. Butterfly

5. Dafoe

6. Sabomin

7. Pakwa

8. Guthrie

9. Herblet

10. Natawahunan

11. Arnstrong

L2. Patridge Crop

13. Cornorant

14. Opachuanau

15, Bruneau

16. Yawningstone

77. Kisseynew

18. St. Martin

19. Ilalker

20. Kipahigan

27. Cedar

22. Wekusko

23. I{illiam

24. Sisipuk

25. Setting

26. South Indian

27. Barrington

28. Halfway

29. Landing

30. I{itchai

31. North Indian

32. Playgreen

33. Gods
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Appendix S

Temporal changes in catch/nunber of deliveries

(kelN.D) for alI lakes, 19zg-1989
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List of Lakes in Appendix S

1. Halfway

2. Patridge Crop

3. Bruneau

4. Sabomin

5. Dafoe

6. Kisseynew

7. Sipiwesk

8. Cedar

9. Kiski

10. Armstrong

11. Granville

72. St. Martin

13. Cormorant

74. t{iIIiam

15. Herblet

16. Barrington

77. Kipahigan

18. l{ekusko

19. Opachuanau

20. Gods

27. Yawningstone

22. South Indian

23. Playgreen

24. Pakwa

25. tluskwatim

26. Natawahunan

27. Wintering

28. Sisipuk

29. I{alker

30. WitchaÍ

31. Guthrie

32. Setting

33. Butterfly

34. North Indian

35. Landing
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Appendix T

frlean flow rates 1m3 sec-1) for the month of May
and mean annual yietd (ke) for the Churchill, Hayes and

Nelson watersheds for the period 1973-1983

Yield = f (flow rate) 5 year lag*

Watershed llme (Year)

Itlean Flow Rate
for Mav

( ¡n3 sec= I )

Mean Annual
Yi eId
(ke)

Churchi I I

Hayes

Ne I son

19?3
797 4

1975
1 976
7977
1978
1 979
1980
1981
1 982
1983

1973
1974
1975
1 976
7977
1978
1 9?9
1980
1981
1 982
1983

1973
197 4
1975
1976
7977
1978

222

985
1,190
1,180

885
t,220

979
963

1 ,010
888
783
783

1 ,250
1 ,320

650
1,210
1 ,360
1 ,020
1 ,390
1 ,880
1 ,450

2,400
3 ,330
3,380
3, 150

922
1 ,680

15 ,664
18 ,967
76,767

128,885
717 ,754
98,505

100,618
99 ,909
87,234
67 ,772
44,374

2,805
85 ,468
55, 702
20,935
32 ,891
28,574
22,499
36,817

9 ,653
31 , ?94
6,710

58,451
65,847
60,915
67,959
77 ,274
90,465

Continued on page
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Appendix T (cont'd)

Irtean f low rates lrng s.c-l) for the month of llay
and mean annual yietd (ke) for the Churchill, Hayes and

Nelson watersheds for the period 19?3-1989

Yield = f (flow rate) 5 year lag*

lfatershed Time (Year)

Mean Flow Rate

(i8""Ï:Y')
Mean Annual

Yield
(ke)

Nel son 1979
1 980
1981
1 982
1 983

3,490
1,160
1 ,040
7,770
2,160

98,916
101 ,213
92 ,653
65,589
62,226

* 1973-1978 Mean
1978-1983 ltlean

May flow rates were plotted against
annual yield (see Figure 8).
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Aopendix U

Regressions of ¡nean flow rates for the nonth of May
versus mean annual catches (kg) of all lakes

in each watershed per year, with a S-year lag

Linear Regression Correlation Test F Value
lfatershed (Y=a+bx) Coefficient and d. f.

Ne I son

Church i I I

Hayes

Y=46185.458+15.74lX .9333

Y=36905.223+41.991X .260

Y=6725.827+26.942X .851

26.77 (1,4)

.29 ( 1 , ¿ ) +

5.25 (1,2)

+ Non-significant at P=0.05
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Appendix V

Tenporal changes in fishing effort (N.D/F)

for individual Iakes, t9Z3-1983
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Lfst of Lakes ln Appendix V

1. Armstrong

2. Bruneau

3. Butterfly

4, Cormorant

5. Gods

6. Guthrie

7. Halfway

8. North Indian

L Kiski

10. Opachuanau

11. Playgreen

72. Sabomin

13. Sisipuk

14. Cedar

15. t{itchai

16. ttluskwatim

17. Yawningstone

18. St. Martin

19. South Indian

20. Kisseynew

27. Kipahigan

22. Natawahunan

23. Patridge Crop

24. Pawka

25. Dafoe

26. t{ekusko

27 . I{intering

28. Setting

29. Sipiwesk

30. l{alker

31. t{illia¡n

32. Herblet

33. Landing

34. Barrington

35. Granville
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Appendix fll

Temporal changes in CUE (ke/N.D/F)

in lndividual lakes, 1923-1983
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List of Lakes in Appendix trl

1. Butterfly

2. Bruneau

3. Herblet

4. Natawahunan

5. l{ekusko

6. l{intering

7. Barrington

8. Pakwa

9. Kiski

10. Cormorant

11. Halfway

72. Guthrie

13. lluskwatim

74. Yawningstone

15. t{itchai

16. Arnstrong

17. Setting

18. Barrington

19. Gods

20. Landing

27. tiillÍam

22. South Indian

23. Cedar

24. Kipahigan

25. Granville

26. Opachuanau

21. Sipiwesk

28. North Indian

29. fialker

30. Sisipuk

31. Kisseynew

32. St. Martin
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Appendix X

Examples of concomitant changes

in lake whitefish and walleye, 1973-1983

Legend

(A) Yleld of lake whitefish
(B) Yield of walleye
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List of Lakes In Aooendix X

1.

2.

3.

4.

5.

6.

Armstrong

Butterfly

Cedar

Granvi I I e

Sisipuk

South Indian
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Aooendlx Y

Regresslons of lake whitefish
1 973- I 983

and walleye yields,

Lake
Linear Regresslon

(l=a+bx )

Correl at i on
Coefficient

Test F Value
and d. f.

Armstrong

Granvi I I e

1.
2.

1.
2.

Y=-4920 .246+7O2.947X
Y=13520.595-158. 730X

Y=228367 . 6364-21 77 . 27 3X
Y=105799. 5515+tS¿9 . 570X

.170

.423

.044

.626

.2r (1,7)
1.52 (7,2¡

.02 (1,8)
s.14 (1,8)

1.4s (1,7)South Indian Y=1227835. 558-1 1966 . 621X . 4 19

1.

2.

Regression equation

Regression equation

for lake whitefish over tine

for walleye over time.
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Apnendix Z

Initial price per pound ($/tb. ) for
Iake whitefish and walleye, 19Zg-1983

Species Size
Category

__ Price per pound ($/lb. ) per vear
'73 t74'75'76'77'78 "79'90 '91 ,92'93

Lake
Whitefísh

l{al leye

Export:
Small
Mediu¡n
Large
Jumbo
x

ContÍnental:
Small
Medium
Large
Jumbo
X

Cutter:

.15 .18 .22

.26 .27 .31

.35 .37 .47

.40 .42 .46

.29 . 31 .35

.72 .15 .18

.22 .24 .27

.26 .27 .30

.30 .32 .35

.23 .25 .28

.15 .15 .16

.23 .25

.35 .37

.45 .47

.oc .ct

.40 .42

.19 .19

.29 .29

.29 .29

.39 .39

.25 .29

. 18 .28 .30

.30 .38 .40

.40 .48 .48

.50 .58 .55

.35 .43 .43

.15 .27 .26

.25 .31 .31

.25 .31 .31

.35 .47 .36

.25 .31 .31

.30 .27 .25

.40 .37 .39

.48 .42 .38

.55 .47.39

.43 .38 .35

.26 .30 .25

.31 .30 .28

. 31 .30 .2a

.31 .30 .28

.31 .30.27

.20 .22 .22.16 .10 .13 .20 .20

Dressed:
S¡nal l
Medium
Large
X

Headless and
dressed:
SnaLl
Mediun
Large
X

.47 .47

.46 .46

.46 .46

.44 .44

.44.61

.49 .61

.49 .61

.47 .61

.73 .62 .62

.73 .62 .78

.73 .62 .83

.73 .62 .74

.63 .97 .76 .77

.77 t.t7 .82 .77

.77 7.77 .82 .71

.72 7.tO .80 .73

.44 .44

.51 .51

.51.51

.49.49

.47.71

.54 .77

.54 .77

.50 .7L

.85 .72 .80

.85 .72 .90

.85 .72 .95

.85 .72 . 88

.80 1.14 .85 .88

.98 1 .44 t.OO .95

.98 1 .44 1 .00 .88

.92 1 . 34 .98 .90


