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EXECUTIVE SUMMARY

Upper Rideau Lake is a shallow mesirophic lake that supports a diversity of mainly warm
water and cool water fish communitieShe lake is currently managed primarily for Walleye, a
fish species which is not native to Upper Rideau Lake.

The objective of this study wawofold: to assessi KS a il Gdza 2F GKS fI158Qa
and Northern Pike populations using the standardiEatl Walleye Index Netting (FWIN)

methodology (Morgan, 2002and todetermineWalleye recruitmentates, which had been

presumedas being lowbased on thdack of smallessized mature fish showing up at the main
spawning sites in Westport, over the last several yé@restport and Area Outdoor Association
Spawning Observation/Collection Reports)

The Walleye populatioK I R LINB @A 2dzat & O2 fwadbelavBdto hayé begrK S My .
associated witi{Burns, 2003)

1 Nutrient enrichment from poor quality septic systems (causing excessive
eutrophication) which led to increased abundance of aquatic vegetation and de&glinin
levels of dissolved oxygen;

1 Predation and competition by other fish species; and
91 Deterioration of spawning sites with consequent Walleye reproduction failure.

The 2013 Upper Rideau Lake Fall Walleye Index Netting assessment was carried out between
Octobe 21 and 25. A grand total of 916 fish were captured from a total of seventeen (17)
different fish species, using eleven (11) net s@ike assessment was stopped short of the
recommended number of net sites (n=18) due to a combination of vessel meahtaiiare

and the composition of the Walleye capture (i.e. assessment objectives had already been met).

Walleye are not native to Upper Rideau Lake. They have been stocked as eggs, summer
fingerlings and fall fingerlings, from 1936 to 20@nly large mature fish (with at least 62% of

the catch originating from the last stocking efforts (2a801) are making up the bulk of the
population structure, whicltan be interpreted as sign of a heavily stressed fishemhe top 5

species (Pumpkinseed, Rock 8asellow Perch, Smallmouth Bass and Bluegithured during

the 2013 assessment, for a combined total of 8@P4he catch are all competitor/predator
aLISOASa 2F 21fftS8Ss FT2NJ GKS fFdGSNRa O NR 2dza

The mean sizandage of Walleyavassignificantlyhigher than zone average&ven though the
OdzZNNBy i OFGOK NIXaGS 2F mop FAAK LISNI ySi g2dzZ R
low to moderate abundance level, in comparison to #isheries Managemenide (FMZ)18

mean catch rate of 3 fish per net, with evidence of extremely poor recruitment, of the mean
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age of the fish captured during the assessment and of the mean age showing up at the main
spawning sites in recent springBNestport and Area Outdoor Associationpa®/ning
Observation/Collection Reportsyery low fish abundance levels (i.e. remnant population) can
be forecasted in the near future.

The mean catch rate, size, age and growth rates of Yellow Perch and Northern Pike were higher
than FMZ 18averages.Thef | {1 SQa , Stf2¢ t SNOK LRLJzZ A2y Aa
any signs of heavy mortalitpnd K S f I 1 SQa4 b2NIKSNYy tA1S LJ Lz I G

It would appear that this lake likely has a tremendous warm water fishery, for the following
species: Smallmouth Bass, Pumpkinseed, Bluegill, Rock Bass, and potentially to some extent,
Largemouth Bass.

CKS YIFI22NI O2y NROdzGAY 3T FFHOG2NI 12 GKS NBOSyid o
Walleye population is indeed predation and comgeti by other fish species. This latter factor

likely has, andeft uncheckedwill continue to have incremental impadis the Walleye

population due to climate change favouring warm water fish communities.
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RESUME

Le lac Upper Rideau est un taésaeutrophe peu profond ou vivent diverses communautés de
L2A&a&az2ya LINAYOALNl £t SYSyild RQSI dzE OKI dzRSa S GSvY
2l dzy S dzyS S&aLIBOS RS LkRAaazy l.dzA yQSad LI a Ay

[ Q20 2SO0A T RS CeS déterininegtil @ aReSIpdpulationside dord gainé, de

perchaude et de grand brochet du lac au moyen du Décompte automnal de prises de dorés au
FAESG 05!t5C0 o6az2NHFYS Hannu0X Si RS RSUSNXYAYS
présumaitbasend 2y RS f QI 6aSyO0OS RS LlR2Aaazya | RdzZ G4Sa
principales frayeres de Westport au cours des derniéres anWestport and Area Outdoor

Association Spawning Observation/Collection Reports).

La population de dorés jaunesaitchutépSy Rl yi t Sa FyysSSa mdpynz Si f
était lié a(Burns, 2003)

T [ QSYNAROKA&ASYSYyl Sy ydz-iNAYSyda LINRPOSYlIYyd R
(causant une eutrophisation excessive), qui a conduit a une augmentation de la
végétationl |j dz G AljdzS SiG t RS& yAOS|IdzE L)X dza ol & RC

T [} LINBRIFIGAZ2Y SiG tF 02y OdzZNNBy OS RQl dzi NB & a

S
T [F RSGSNAZ2NIGA2Y RS FTNIe&sNBa SiG ft QSOKSO Oz

Le Décompte automnal de prises de dorés au filet erB2fHns le lac Upper Rideau a été

effectué entre le 21 et le 25 octobre. En tout, 916 poissons ont été capturés, -detix17)
S3L180Sa RAFFSNByiSazr ¢t fQFIARS RS 2y1S omm0 Sy
avoir atteint le nombre recominy RS RQSYLJX I OSYSyia RS FTAtSOGa owm
combinaison de pannes mécaniques de bateaux et de la composition des prises de dorés jaunes
OOBRAMNSE [dzS tS&a 202SOGATA RS tQS@lftdza GdAzy | @I

[ S R2NB 2ldzyS yQSad LI & AYyRAISYS Idz 1O ! LILISN
fl F2N¥S RQdzzFasx RQlFIfS@OAYya RS fQSGS Si RQlf S¢
poissons adultes [au moins 62 des prises remontant aux derniereactivités
RQSYLR A A a2y y2®Y)Bogristituént la gras de la structure démographique, ce que
fQ2y LISdzi AYUSNILINBGISNI O02YYS dzy &aia3iayS RQdzyS L
especes (crapetoleil, crapet de roche, perchaude, achigan a pdtibuche et crapet arlequin)

fS LI dza OF LJWidzNBSa | dz O2 dzBaku tB&, sdntQopites- desdebpicks? Y R S
concurrentes et prédatrices du doré jaune, lors des premieres étapes de son cycle de vie.
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[ dFAfES S fQNSS SABESEHIRPLAIREBNBLASEZH dzIf dza S
de la zone. Méme si le taux de prise actuel de 1,9 poisson par filet semble indiquer que la
population de dorés jaunes du lac est de faiblement & modérément abondante si on compare

ce taux au taux dergse moyen de la Zone de gestion des péches (ZGP) 18, qui est de 3 poissons

LI N FAESGE O02YLIGS (Sydz RQdzy NBONMzi SYSyid SEGNE
OF LJidzNBa | dz O2dz2NBE RS f QS@lftdzr A2y SiG RBS f QN3
derniers printempgWestport and Area Outdoor Association Spawning Observation/Collection
Reports)2 Y LJSdzii LINB@2ANJ RIFya dzy LINROKS | @SlieA NJ RS2
une population relique) pour les poissons

Le taux de prise moyefi, I Gl Af ST tQN3IS Si tS& GldzE RS ON
brochet étaient plus élevés que les moyennes observées dans la ZGP 18. La population de
LISNOKIF dzRSa Rdz €10 Sad G4NBa alAyS Si yS R2yy
population de grands brochets du lac est relativement saine

Lf &aSYoftSNIAG [[dzQ2y GNRdJz@S RIFya OS 10O RS NBY
suivantes achigan a petite bouche, crapstleil, crapet arlequin, crapet de roche et,
potentiellement dansine certaine mesure, achigan a grande bouche

[ § LINARYOALN t FI OGSdzNJ SE LI MlideBy & ASFFRFRNBENESYSiY
RS I LRLzZIIGA2Y RS R2NBa 2ldzySa Rdz t1 0 Said o
espécesde poissan® /S RSNYASNI FIF OGSdzNJ I NI A&aSyofl of S
fait, des impacts différentiels sur la population de dorés jaunes, en raison du changement

Of AYF(OAIjdzSE ljdzA FlF @g2NARasS £Sa O02YYdzyl dzisa RS LJ

2013 Upper Rideau Lake Modified Fall Walleye Index Netting Assessment Repd@MNRF KemptvilleDistrict Page7



List of Figures

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

1. Fish species composition

2. Walleye total length distribution

3. Walleye age distribution

4. Male Walleye length at age

5. Female Walleye length at age

6 Male Walleye length to weight relationship

7. Female Walleye length to weight relationship

8. Yellow Perdbrk length distribution

9. Yellow Perch age distribution

10. Male Yellow Perch length at age

11. Female Yellow Perch length at age

12. Male Yellow Perch length to weight relationship
13. Female Yellow Perch length to weight relationship
14. Northern Pike total length distribution
15Northern Pikeage distribution

16. Mal&Northern Pikdength at age

17. Femalsorthern Pikdength at age

18. MaléNorthern Pikdength to weight relationship
19. FemalNorthern Pikdength to weight relatioship
20. Smallmouth Bass fork length distribution

21. Smallmouth Bass age distribution

22. Smallmouth Bass length at age

23. Smallmouth Bass length to weight relationship
24. Largemouth BassKdength distribution

25. Largemouth Bass age distribution

26. Largemouth Bass length at age

27. Largemouth Bass length to weight relationship
28. Pumpkinseed fork length distribution

29. Pupkinseed age distribution

30. Pumpkinseed length at age

31. Pumpkinseed length to weight relationship

Fig.32. Bluegill fork length distribution
Fig.33. Bluegillage distribution

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

3l Bluegilllength at age

3. Bluegilllength to weight relationship

36. Rock Bass fork length distribution

37. Rock Bass age distribution

38. Rock Bass length at age

39. Rock Bass length to weigdationship

40. Brown Bullhead total length distribution

41. Brown Bullhead length to weight relationship

15
17
19
20
21
22
23
25
27
28
29
30
31
33
35
36
37
38
39
40
41
42
42
43

45
45
46
47
48
48
49
50
51
51
52
53
54
54
55
56

2013 Upper Rideau Lake Modified Fall Walleye Index Netting Assessment Repd@MNRF KemptvilleDistrict

Page8



List of Tables
Table 1. Summary of protocol for FWIN 12
Table 2. Fish species captured 14

Table 3. N#ing precision (Relative Standard Error) for sport fish species captured 15

Table 4. Walleye Total Length and Age Descriptive Statistics 18
Table 5Yellow Perch Total Length and Age Descriptive Statistics 26
Table 6. Northern Pike Total Length akgk Descriptive Statistics 34
Table 7. Size ranges of other fish species captured 57
Table 8. Age ranges of other fish species captured 58

2013 Upper Rideau Lake Modified Fall Walleye Index Netting Assessment Repd@MNRF KemptvilleDistrict Page9



1.0 INTRODUCTION

Upper Rideau Lake is situated at the mpuint (and headwatersof the Rideau Canal system,
whichflows towards both Ottawa and Kingston, within the County of Leeds and Grerivilie

the 13" largest lakavithA Yy hy G NA 2 Q& CA&KSNA S &Thetonyof 3SYSy i
Westport lies on the northwest corner of tHakeand relies heavily on the tourist industry as a
source of income during the summer seas@riginally an integral part of Big Rideau Lake,

Upper Rideau Lake was created during construction of the Rideau Canal between 1826 and
1832 when the Narrows & damned to raise the upstream water level. The Canal connected
Upper Rideau Lake with Big Rideau Lake to the east and Newboro Lake to the south, so that the
lake had two outlets.
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The northern (and mostly natural) part of the lake lies in the Candslim@ld and is dominated

by a 70 m escarpment of Precambrian granite and the Rideau Fault. The southern shore is

situated on the edge of the Great LakgSt. Lawrence lowland, which hsisallowmantle
overlayingbedrockof limestone, dolomite, sandstorend shale. The southern shoreline was

Of SINBR FT2NJ FI NYAYy 3 ReeNBIS)Turierhspemmament&d | YR mMy n
seasonal residences occupy thauthernshoreline.

Upper Rideau Lake is a shallow mesitrophic lake that supports a diversity mainlywarm
water and cool water fish communities.

The objective of this study wasg 2 F2f RY (G2 | daSaa (GKS adaladza 27
and Northern Pike populations using the standardiEed Walleye Index Netting (FWIN)

methodology (Morga, 2002) and to determine Walleye recruitment rates, which had been

presumed as being low based on the lack of smalieed mature fish showing up at the main

spawning sites in Westport, over the last several years (Westport and Area Outdoor Association
Spawning Observation/Collection Reports).

Walleye are not native to Upper Rideau Lake. They were stocked as eggs from 1936 to 1972, as
summer fingerlings in 1988 and 1989 (175,000/year), and as larger fall fingerlings in 1994 and
1995 (40,000/year), andgain in 2000 and 2001 (33,000/year) to reduce predation by other fish
species. The Ontario Ministry of Natural Resources (OMNR) conducted fisheries assessments in
1982, 1984, 1986, 1988, 1990, 1993, 1994, 1998, 1999, 2000, 2001, 2002 and 2005.

Duringthem by n Qa > GKS 2 f €t Se&S LJ2 Lz | Bangkeys condlctdd LILIS NI w
08 habw FTNRY (K SQBavdroourfeshtedithds declfé& The doflapse of the
Walleye population was believed tmvebeen associated with:

1 Nutrient enrichment from pooguality septic systems (causing excessive
eutrophication) which led to increased abundance of aquatic vegetation and declining
levels of dissolved oxygen;

1 Predation and competition by other fish species; and

1 Deterioration of pawning sites with consequent Walleye reproduction failure.
alyed LINIYSNR FaairadSR habwQa STFF2Nla G261 NRa&
¢t2py 2F 2Sa0LRNL O2yaidNHzOGSR | ySg aSgl 3asS OGN
and Area Outdoor Association rehabilitated spawning sites), however a&/dlieye population
peaked in 1998999 as a direct result of the fall fingerling stockings, the then recent

2013 Upper Rideau Lake Modified Fall Walleye Index Netting Assessment Repd®@MNRF KemptvilleDistrict Pagell



assessment data demonstrated that the letggm viability of a sustainable, se#producing

population was questionableAthen recent invasion bzebra mussels wadsocreating

additional stress forthis lighid Sy a A 6 A S FAA&AK &LISOASA LINBEFSNNRy3
mussels filter out the micr@rganisms in the water, making it clearer and allowing more light to
penetrate deeper into thevater column, therefore reducing the amount of available habitat for
Walleye(Burns, 2003)

2.0 METHODOLOGY

The FWIN metho@lorgan, 2002)tilizes a stratified random sampling design in which the
individual sampling units are selected without replacemeribe strata used in the design are
area and depth. The selection of sampling sites is done randomly (mapping exercise in the
office) to minimize bias in locating sites and setting the gear. Sites must not be substituted
without a valid reason (e.g. watéwo shallow or too deep, areas with high shoreline
development, impeding boat traffic, unsuitable topography, etc.).

2.1 Sampling Method s

The basic sampling methetbr FWIN are summarized in Table 1. As the name implies, the
field survey occurs durindné fall. Sampling starts once surface water temperatures have
cooled to 183C and may continue until surface temperature reacheé¥C10In most parts of
Ontario the sampling window begins in rfigptember and extends to late October or early
November (a6-8 week sampling period).

The gillnet gang is made up of 8 panels of different size mesh, ranging from 25 mm to 152 mm.
At each site, one gillnet gang is set perpendicular to shore and left to fish overnight. The
duration of the set should be 24 houegknowledging that this is a target only and some
reasonable variance is acceptable.

Table 1:Summary of protocols for FWIN

Criteria Target

Season 9 Fall when surface water temperature is betweer?f@%nd 10C

Set Duration 1 24 hours

Gear 1 Gillnet gang: 8nesh sizes (25 mm to 152 mm), each mesh panel 1
m deep x 7.6 m long

Orientation 1 Perpendicular to shoreline contour

Depth 1 2strata:2to5mand5to15m

Spatial Stratification 1 Not required for most lakes
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2.2 Sample Size

Trends in Walleye populaticgize are evaluated base upon catch rate or cggehunit-effort

(CUE), which is the average number of Walleye captured per net. The number of net sets will
influence the reliability of the CUE estimate derived from a FWIN survey. The minimum sample
siz target for any waterbody is 8 sites. However, a fixed sample size may not be applicable for
comparisons across varying spatial scales, for example small versus large waterbodies. In order
to improve the CUE estimate, surveyors are encouraged to inerdasnumber of net sets

beyond the minimum sample size. A more suitable design basédlalhJS NJ wA RS dz [ I 1 S¢
surface areq1363 ha) (OMNRF, 20li§)recommended as being 18 net sites (12000 ha

waterbody surface areajor comparisons among lakddowever, sample size requirements can

also be related to specific management objectives, independent of waterbody size (Morgan,
2002).

2.3 Gear Description

The Standard FWIN gear is a 1.8 m (6 feet) deep by 61.0 m (200 feet) long monofilament gilinet
consisting of 8 mesh sizes. Each mesh panel is 7.6 m (25 feet) long. The following meshes
(stretched measurements) are sewn together in ascending order of size with no spacers:

1 25mm (1.0in.)
T 38mm(1.5in.)
T 51 mm(2.0in.)
1 64 mm(2.5in.)
T 76 mm (3.0 i)

1 102 mm (4.0 1in.)
1 127 mm (5.0 in.)
T 152 mm (6.0 in.)

2.4 Biological Sampling

All sport fish, and a subample of nortraditional sport fishand coarse fishwere biologically
sampled (Total Length, Fork Length, Round Weight, Scale S@ntptelith or Sme for all
Walleye; Cleithrum for all Northern Pike
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3.0 RESULTS & DISCUSSION

3.1 Total Catch z Fish Community

The 2013Jpper Rideau Lake Fall Walleye Index Nettisgessment was carried out between
October21 and 5. Agrandtotal of 916 fish were captured from tatal of seventeen (17)
different fish speciesusing eleven (11) net setsymmarized irFigure 1 and able2. The
assessment was stopped short of the recommended number of net sites (n=18) due to a
combination of vessel méanical failure and the composition of the Walleye capture (i.e.
assessment objectives had already been metpwever, the minimumsample size target
(number of net sites requiredor anywaterbodyof 8 sites (Morgan, 2002was achieved

Table2: Fish species captured in 20WUpper Rideau Lakdodified FWINassessment.

Fish Species

Scientific Name

Number captured

Catch Per Unit Effort

(n) (CUE)# fish/net)

Pumpkinseed | Lepomis gibbosus 220 20

Rock Bass | Ambloplites rupestris 214 19.5

YellowPerch | Perca flavescens 200 18.2
Smallmouth Basg Micropterus dolomieu 71 6.5
Bluegill Lepomis macrochirus a7 4.3
Brown Bullhead | Ameiurus nebulosus 45 4.1
Northern Pike | Esox Lucius 37 3.4
Walleye Sander vitreum 21 1.9
Largemouth Basy Micropterussalmoides 14 1.3
Alewife Alosa pseudoharengus | 13 1.2

White Sucker | Catostomus commersonii| 11 1

Yellow Bullhead| Ameiurus natalis 9 0.8
Golden Shiner | Notemigonus crysoleucas 6 0.5
Black Crappie | Pomoxis nigromaculatus | 4 0.4
Common Carp | Cyprinus carpio 2 0.2
Silver Redhorse| Moxostoma anisurum 1 0.1
Burbot Lota lota 1 0.1
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m Pumpkinseed (24%)
m Rock Bass (23%)
m Yellow Perch (22%)
® Smallmouth Bass (8%
m Bluegill (5%)
m Brown Bullhead (5%)
m Northern Pike (4%)
m Walleye (2%)
1 Largemouth Bass (2%
m Alewife (1%)
m White Sucker (1%)
= Yellow Bullhead (1%)
Golden Shiner
Black Crappie

Common Carp

Figure 1. Fish species composition (2013 FWIN assessment of Upper Rideau Lake (n=916)).

Upper RidealLake Rideau Lakeswp., Leeds Counphas a surface areaf 1363ha 3368 ac) a
mean andmaximum depth o8 m (26 feet) and21.9 m (72feet), respectively The species
specificnetting precisioror Relative Standard ErrRSEare summarized in Tabk

Table3: Netting Precision (Relative Standard Error) for sport fish species captured in the 2013

Upper Rideau Lake Modified FWIN assessment.

Fish Species | Netting Precision (RSE) ¢
Walleye 33
Yellow Perch 34
Northern Pike 26
Smallmouth Basg 41
Largemouth Bas 46
Pumpkinseed 19
Bluegill 57
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3.2 Walleye

Abundance

The mean catch rate (CUE) for Walleye in Upper Rideau Lake was 1.9 fish per net. The mean
catch rate for Walleye caught in FWIN surveys (120@9)in FMZ 18vas 3 fish per net
(OMNRF, 2014)

Sizeand age

The size distribution dValleyecaptured inUpper RidealLake is summarized in Figitelnthe
2014 FMZ 18 Fisheries Background Repbetmieantotal lengthof Walleyecaptured from
FWIN wagl06(s.d.91.6)mm (male) andd15 6.d.127.2) mm(female) indicating thatUpper
Rideau I { SQa 2 I f f S &BuchHlifdekize tlassioeyall, At@miEng&dmeantotal
lengthof 656 (43.4 mm(Table 4)

A greater number of age classes and high maximum age are indicative of successful recruitment
and adult survival. Maximum age for Walleye varies frorld§ears in souttrn Canada

(Scott & Crossmari998). The age distribution of Walleye capturetlpper RidealLake is
summarized in Figurgd. The data shows thahostfish captured had reacheaihd surpassed

the usual maximum life expectancy of agellD

¢CKS 21 ffSesS L LdA2Esd.A8 yeQsisncBhigienilk3 s AKS 12y SQa
age of 4 ¢.d.3.2) yearspotentially reflective of an older, quasgmnant fish population
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Table4: 2013Upper Rideau Lake Modified FWIN & FMZbénbined FWIN (1995009)

WalleyeTotal Length and Age Descriptive Statistics.

Confidence Level(95.0%) 0.658142

Level(95.0%)

Upper Rideau Lake FMZ 18

MeanTotal Length 655.7143 MeanTotal Length 397.3036677
Standard Error 9.479839 Standard Error 2.617479414
Median 640 Median 388
Mode 623 Mode 395
Standard Deviation 43.44208 Standard Deviation 112.7036911
Sample Variance 1887.214 Sample Variance 12702.12198
Kurtosis -0.26673 Kurtosis 0.024603176
Skewness 0.868885 Skewness 0.273824415
Range 148 Range 629
Minimum 596 Minimum 126
Maximum 744 Maximum 755
Sum 13770 Sum 736601
Count 21 Count 1854
Largest(1) 744 Largest(1) 755
Smallest(1) 596 Smallest(1) 126
Confidence Level(95.0%)  19.7746 Confidence

Level(95.0%) 5.133518516

Upper Rideau Lake EMZ 18

MeanAge 12.09524 MeanAge 3.811218986
Standard Error 0.31551 Standard Error 0.074598109
Median 13 Median 3
Mode 13 Mode 2
Standard Deviation 1.445848 Standard Deviation 3.212052875
Sample Variance 2.090476 Sample Variance 10.31728367
Kurtosis 1.07641 Kurtosis 5.551469382
Skewness -1.38891 Skewness 1.932813609
Range 5 Range 26
Minimum 9 Minimum 0
Maximum 14 Maximum 26
Sum 254 Sum 7066
Count 21 Count 1854
Largest(1) 14 Largest(1) 26
Smallest(1) 9 Smallest(1) 0

Confidence

0.146305172
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Figure3. Walleyeage distribution(2013 Upper Rideau Lake Modified FWIN assessment & FMZ
18 combined FWIN assessments (1:2069)).

Growth and Maturity

Growth rates of Walleye are dependent on habitat quality, food availability, andTdex.

length at age oWalleyecaptured inUpper RidealLake,summarized in Figures 4 anddre
somewhathigherthan the zone averages

Sexual maturitf50%)is achievedy age 3 (males) and 5 (females) in FMZ 18 (OMNRF, 2014).
All of the Walleye captured during the 2013 Upper Rideau Lake assessment were sexually
mature.
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Figure5. Fermale Walleye length at ag2013 Upper Rideau Lake Modified FWIN assessment &
FMZ 18 combined FWIN assessments (133)).

The annual mortality rate dfpper Rideali | { \@alleyepopulationcould not be determined
duetotheFA &K &l YL S&4Q asi S FyR 38 RA&AGNAOdziAZY

The condition ofValleyesampled in the2013Upper Rideal.akeassessmenis summarized as
a reference point in timein Figures 6 and 7which shows the relationship between tbéfangth
androundweight.
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Figure 7. Female Walleyength to weight relationshi2013 Upper RidaaLake Modified FWIN
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In summaryUpper Rideali I 1 \8alleyepopulationis currently considered to be oferyhigh
guality (in terms of mean fish sizgith a Fishing Quality Index (FQI)** value3@4 ¢ FMZ 18

FQIvalueof 128 gA K NBf I GAGBST

w

e

I 6 dzy RE Y

2 LJLJ2 NI dzy A (G A

class fish Unfortunately, with exremely poorrecruitmentandthe mean age of the fish
captured during the assessment, vdoyv fish eoundancecanbe forecasted in the near future,
even though the currentatch rate of 1.9 fish/netFMZ 18neancatch rate of 3 fish/nétwould

indicate alow to moderate abundance level

**The quality of the various FMZ 18 Sport Fisheries Resources was determineddwg &sshing Quality Index, which provides a measure of

the size distribution within a fish populatig@MNRF, 2014)
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3.3 Yellow Perch

Abundance

The mean catch rate (CUE) for Yellow Perch in Upper Rideau Lake was 18.2 fish per net. The
mean catch ratedr Yellow Perch caught in FWIN surveys (120@9)in FMZ 18vas 4.8 fish
per net(OMNRF, 2014)

Size and Age

The size distribution ofellow Percltaptured inUpper RidealdLake is summarized in Figue
In the 2014 FMZ 18 Fisheries Background Report, the foelafength ofYellow Perch
captured from FWIN was 149.d.44.8) mm, indicating that/pper Rideali | { Glb# Perch
population is oimuch largesize class overall, at a mefork length 0f203(s.d.46.9 mm
(Table 5)

A greater number of age classes and high maximum age are indicative of successful recruitment
and adult survival. Maximum age fgellow Perclvaries from9-10 years in soutbrn Canada

(Scott & Crossman 1998). The age distidubdf Yellow Percltaptured inUpper Rideau Lake
summarized in Figur@. The data shows thahany fishcapturedwere close to rachingthe

usual maximum life expectancy of agd0.

TheYellow PerctilJ2 LJdzt | G A 2 y Q4E1.7)W&akrsydigheAIK I 2yF G KS T 2y&FQa YSI
(s.d.1.5) yearswhich is indicative of a healthy population
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Figure 8. Yellow Perdbrk length distribution 2013 Upper Rideau Lake Modified FWIN
assessment & FMZ 18 combined FWIN assessments-p0835).
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Tabk 5: 2013 Upper Rideau Lake Modified FWIN & FMZ 18 Combined FWIN2AGHEY ellow

PerchForkLength and Age Descriptive Statistics.

Upper Rideau Lake EMZ 18

MeanForkLength 203.1392 MeanForkLength 149.2337058
Standard Error 5.279028 Standard Error 0.966949587
Median 197 Median 146
Mode 191 Mode 104
Standard Deviation 46.92103 Standard Deviation 44.81474926
Sample Variance 2201.583 Sample Variance 2008.361751
Kurtosis -0.4064 Kurtosis 0.80906009
Skewness 0.152174 Skewness 0.997167171
Range 196 Range 251
Minimum 94 Minimum 83
Maximum 290 Maximum 334
Sum 16048 Sum 320554
Count 79 Count 2148
Largest(1) 290 Largest(1) 334
Smallest(1) 94 Smallest(1) 83
Confidence Confidence

Level(95.0%) 10.50974 Level(95.0%) 1.896255364

Upper Rideau Lake FMZ 18

MeanAge 4.407895 MeanAge 2.529411765
Standard Error 0.19119 Standard Error 0.054162977
Median 4 Median 2
Mode 4 Mode 2
Standard Deviation 1.666754 Standard Deviation 1.49807391
Sample Variance 2.77807 Sample Variance 2.244225439
Kurtosis -0.96882 Kurtosis 4.881365097
Skewness -0.10977 Skewness 1.573197212
Range 6 Range 12
Minimum 1 Minimum 0
Maximum 7 Maximum 12
Sum 335 Sum 1935
Count 76 Count 765
Largest(1) 7 Largest(1) 12
Smallest(1) 1 Smallest(1) 0
Confidence Confidence

Level(95.0%) 0.38087 Level(95.0%) 0.106325925
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Figure 9. Yellow Perch age distributi@®13 Upper Rideau Lake Modified FWIN assessment &
FMZ 18 combined FWIN assessments (133E)).

Growth and Maturity

Growth rates ofYellow Perclare dependent on habitat quality, food availability, and sex. The
length at age o¥rellow Percltaptured inUpper RidealLake, summarized in Figur® and 11
are significantlyhigherthan the zone averages.

Sexual maturity issually achieved by age 3 (males) and 4 (females) (Scott & Crossman, 1998).
Comparing the length at age®years (Figure 10 and 11) and the above fork length

distributions (Figure 8) would indicate that in Upper Rideau Lake, there is a very strong
compaent of sexually mature fistas well as good total age class representation, suggesting
successful spawning and population recruitment
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Figure 10. Male Yellow Perch length at §2@13 Upper Rideau Lake Modified FWIN
assessment & FMZ 18 combined FWésegsments (1998009)).
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Population dynamics are also influenced by annual mortality raié& annual mortality rate of

assessment & FMZ 18 combined FWIN assessments-p0835).

Upper Rideali | 1 Y&& Percimale populationis 46% (calculated using a Catch Curve

Analysis (i.e. descending slope of the Ln frequency distribution of the age class)), which is
[ 2 y 51%AThel rd@ SoNlH e @Ermined for females due to the
F3S RA&AGNRAOdzIAZ2Y ®

similar(i 2
FTAAK

al YL SaqQ

¢ KS4502 YO AY SR

The condition ofYellow Perchsampled in the2013 Upper Rideau Laka&assessmentis

summarized as a reference poim time, in Figures 12 and 13 which shows the relationship

betweenfork length andround weight.
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Figurel3. FemaleYellow Perchength to weight relationshi2013 Upper Rideau Lake Modified
FWIN assessment & FMZ 18 combined FWIN assessments2Q@3).

In summaryUpper Rideaj | 1 &M@ Percipopulationis currently considered to be ofery

high quality(in terms of mean fish size with a Fishing Quality Index (FQI)** value af RMZ

18 FQlvalueof 96 A 1 K NBf I A PGSt @& FodzyRFyld 2LIIRNIdzyAGAS
class fish. The population hascellent recruitment, and bgh fish @undance(catch rate (CUE)

7 A

2T MyoH FAAK LISNI ySaGx Ay O2YLI NRazy G2 (K [ 2

**The quality of the various FMZ 18 Sport Fisheries Resources was determined by using a Fishing Quality Index, whiehrpeasdes of
the size distribution within a fish population (OMNRF, 2014).
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3.4 Northern Pike

Abundance

The mean catch rate (CUE) for Northern Rikdpper Rideau Lake was 3.4 fish per net. The
mean catch rate for Northern Pileaught in FWIN surveys (192609)in FMZ 18vas 1.4 fish
per net(OMNRF, 2014)

Size and Age

The size distribution dflorthern Pikecaptured inUpper RidealLake is summarized in Figure
14. In the 2014 FMZ 18 Fisheries Background Report, the m&drength ofNorthern Pike
captured fromFWIN was 56{s.d.127.1) mm, indicating that)pper Rideayi | | Nofh&rn
Pikepopulation is ofargersize class overall, at a metwotal length of615(s.d.108.7) mm
(Table 6)

A greater number of age classes and high maximum age are indicative of successful recruitment
and adult survival. Maximum age fidorthern Pikevaries from10-12 years in soutern Canada

(Scott & Crossman 1998). The age distributioNatthern Pikecaptured inUpper Rideau Lake

is summarized in Figub. The data shows thaione of the fistcapturedwere close to

reachingthe usual maximum life expectancy of abf@12.

TheNorthern PikeLJ2 LJdzt | A 2 y (4s.dX.8) lyedrs iigherthanthe zos Qa Y SI vy
age of3 (s.d.1.9) yearswhich is potentially indicative of a somewhat healthier population
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Table6: 2013 Upper Rideau Lake Modified FWIN & FMZ 18 Combined FWIN2Q®D6
Northern PikeTotal Length and Age Descriptive Statistics.

Upper Rideau Lake FMZ 18
MeanTotal Length 614.8649 MeanTotal Length 561.119215
Standard Error 17.86495 Standarderror 4.76027401
Median 595 Median 538
Mode 488 Mode 484
StandardDeviation 108.6682 Standard Deviation 127.109121
Sample Variance 11808.79 Sample Variance 16156.7287
Kurtosis -0.25902 Kurtosis 1.33965839
Skewness 0.663042 Skewness 0.9464453
Range 404 Range 787
Minimum 476 Minimum 254
Maximum 880 Maximum 1041
Sum 22750 Sum 400078
Count 37 Count 713
Largest(1) 880 Largest(1) 1041
Smallest(1) 476 Smallest(1) 254
Confidence Confidence
Level(95.0%) 36.2318 Level05.0%) 9.34585263

Upper Rideau Lake FMZ 18
MeanAge 3.621622 MeanAge 3.028449502
Standard Error 0.236819 Standard Error 0.073491566
Median 3 Median 3
Mode 2 Mode 2
Standard Deviation 1.440512 Standard Deviation 1.948566209
Sample Variance 2.075075 Sample Variance 3.796910271
Kurtosis -0.11739 Kurtosis 3.444809307
Skewness 0.715194 Skewness 1.634003678
Range 5 Range 13
Minimum 2 Minimum 0
Maximum 7 Maximum 13
Sum 134 Sum 2129
Count 37 Count 703
Largest(1) 7 Largest(1) 13
Smallest(1) 2 Smallest(1) 0
Confidence Confidence
Level(95.0%) 0.480291 Level(95.0%) 0.144289595
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Figurel5. Northern Pikeage distribution 2013 Upper Rideau Lake Modified FWIN assessment
& FMZ 18 combined FWIN assessments (183910)).

Growth andMaturity

Growth rates oNorthern Pikeare dependent on habitat quality, food availability, and sex. The
length at age oNorthern Pikecaptured inUpper RideadlLake, summarized in Figuré and17
are similar tothe zone averages.

Sexual maturity (50%8 achieved by age 2 (male and female) in FMZ 18 (OMNRF, 2014).

Comparing the length at ageyears (Figure@and 17) and the above fork length distributions
(Figurel4) would indicate that in Upper Rideau Lake, there is a very strong component of
sexualy mature fish as well as good total age class representation, suggesting successful
spawning and population recruitment
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Figurel7. FemaleNorthern Pikdength at agg2013 Upper Rideau Lake Modified FWIN
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Population dynamics are also influenced by annual mortality rates. The annual mortality rate of
' LILISNI waRSEHdz [F1SQa
using a Catch Curve Analysis (i.e. descending slope of the Ln frequency distribution of the age
AA3IYATAOLant 8B3%KesétiteN] G Ky
although the male mortality rate is skewed due to the limited number of age classes (n=2)

Of raaovoz

The condition ofNorthern Pikesampled in the2013 Upper Rideau Lake assessment
summarized as a reference point in time, Figures & and 19, which shows the relationship

betweenfork length andround weight.
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In summary! LILISNJ wA RS dz [ IpdpSl@ianiscugredily ofsitliredtoid db

somewhat above averageauglity (in terms of mean fish size with a Fishing Quality Index (FQI)**

value of 192, FMZ 18 FQI value of 158)A 0 K Y2 RSNJ S 2 LR NIidzy A G A Sa
fish. The population hasoderate levels of recruitment, and relatively high fidluadarce

O00FGOK NIGS o0/!'90 2F odn FAAK LISNIySiz Ay 02Y

**The quality of the various FMZ 18 Sport Fisheries Resources was determined by using a Fishing Quality Index, whichrpeagdes of
the size distibution within a fish population (OMNRF, 2014).
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3.5 Other Fish Species

The Fall Walleye Index Netting assessment protees! not designed to assepspulations of

other fishspecieghat were captured during this survey. Since these species were not targeted,
no direct comparisons can be madéh other individualpopulations or with the broaderFMZ

18 population, and as such, the following summarized biological attribute datddsbeu
interpreted with caution.

Smallmouth Bass

Abundance

The mean catch rate (CUE) for Smallmouth Bakipper Rideau Lake was 6.5 fish per net.
Size and Age

The size distribution ddmallmouth Bassaptured inUpper RidealLake is summarized in Figure
20. Themeanfork lengthof the catch wa877 €.d.85.9) mm. Typically, Smallmouth Bass

reach a maximum size of 500 mm in Ontario (OMNR, 2012), with the average size being 300
mm (Holm et al., 2009), potentially indicating that a very strong component of very large fish, is
present in Upper Rideau Lake.
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Figure20. Smallmouth Bass fork length distributi@913 Upper Rideau Lake Modified FWIN
assessment).
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The age distribution ddmallmouth Bassaptured inUpper Rideau Lake summarized in Figure
21. Themean age ofhe catch wa$ (2.0) years.None of the fib captured were close to
reaching the approximate maximum age of Smallmouth Bass in Canada, of 15 years (Scott &
Crossman, 1998).
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Figure 21. Smallmouth Bass age distribut@®1@ Upper Rideau Lake Modified FWIN
assessment).
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Growth and Maturity

Growth rates ofSmallmouth Basare dependent on habitat quality, food availability, and sex.

The length at age @dmallmouth Bassaptured inUpper RidealLakeis summarized in Figure

22 ¢KS £ 0GSN) FAIAzZNE ¢62dzf R adzZa3Sad GKIFG !} LILISNI
higher growth rates, in comparison to FMZ 18, where it takes a Smallmouth Bass on average 5

years to reach 300 mm (OMNRF, 2014).

Sexual maturity is usually achielby age & (male) and %6 (female) (Ridgway, 1988).
Comparing the length at age@years (Figure 22) and the above fork length distributions
(Figure 20) would indicate that a strong component of the fish captured in Upper Rideau Lake,
were sexually matre.
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Figure 22. Smallmouth Bass length at &3 Upper Rideau Lake Modified FWIN).

Population dynamics are also influenced by annual mortality rates. The annual mortality rate
from the Smallmouth Bass captured in Upper Rideau Lake is 59% (maleraid)fecalculated
using a Catch Curve Analysis (i.e. descending slope of the Ln frequency distribution of the age

clasy).

The condition ofSmallmouth Bassampled in the2013 Upper Rideau Lake assessmint
summarized as a reference point in time,Figues 23, which shows the relationship between

fork length andround weight.
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Figure 3. Smallmouth Badength to weight relationshig$2013 Upper Rideau Lake Modified

FWIN assessment).
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In summarypased on the fish captured during this assessment, UppeiSRi dz [ | { SQa
Smallmouth Basgopulationis potentially considered to be ofery high quality (in terms of
mean fish size with a Fishing Quality Index (FQI)** value o Z33Z 18 FQI value of 1:AP3
(based on Broadcale Monitoring and Nearshore Communritgex Netting data), with very

Fodzy RFy(d 2LILIR2NIdzyAdASa G2 OFGOK Wvdza tAdeQ

**The quality of the various FMZ 18 Sport Fisheries Resources was determined by using a Fishing Quality Index, whiehrpeasdes of
the size distihution within a fish population (OMNRF, 2014).

Largemouth Bass

Abundance
The mean catch rate (CUE) for Largemouth Baspper Rideau Lake was 1.3 fish per net.
Size and Age

The size distribution dfargemouth Bassaptured inUpper RideadL.ake is summarized in Figure
24. Themeanfork lengthof the catch was818 €.d.99.2) mm Typicallyl.argenouth Bass

reach a maximum size 066 mm in OntarioBrown et al. 2009), with the average sizeithin

FMZ 1&eing277 6.d.73.7) mm(OMNRIE-2014), potentially indicating that a strong
component ofrelativelylarge fish, is present in Upper Rideau Lake.
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Figure 24. Largemouth Bass fork length distribut@®1@ Upper Rideau Lake Modified FWIN
assessment).
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The age distribution dfargemouth Bassaptured inUpper Rideau Lake summarized in Figure
25. Themean age ofhe catch wa$ (s.d.2.7) years.None of the fish captured were close to

reaching the approximate maximum agelafrgenouth Bass iFMZ 18 of 15 yearsQMNRE
2014).
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Figure 25 Largemouth Bass age distributid®0(3 Upper Rideau Lake Modified FWIN
assessment).

Growth and Maturity

Growth rates oL.argemouth Basare dependent on habitat quality, food availability, and sex.

The length at age dfargemouth Bassaptured inUpperRideauLakeis summarized in Figure

26D ¢CKS fFGOSNI FAIAzNE g2dzZ R adza3asSada GKIFG ! LILIS
rates, in comparison to provincial averages, where it takes a Largemouth Bass on approximately

5 years to reach 300 mm (St& Crossman, 1998).

Sexual maturity is usually achieved by agk(@ale) and 4 (female) (Scott & Crossman,
1998). Comparing the length at ag® Jears (Figure 26) and the above fork length
distributions (Figure 24) would indicate that a relativelpsg component of the fish captured
in Upper Rideau Lake, were sexually mature.
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Figure 26. Largemouth Bass length at @53 Upper Rideau Lake Modified FWIN).

Population dynamics are also influenced by annual mortality rates. The annual maoettity

from the Largemouth Bass captured in Upper Rideau Lake is 28% (male and female) (calculated
using a Catch Curve Analysis (i.e. descending slope of the Ln frequency distribution of the age
clasy).

The condition ofLargemouth Bassampled in the2013 Wpper Rideau Lake assessmast
summarized as a reference point in time,Figures 27which shows the relationship between

fork length andround weight.
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Figure 27. Largemouth Bdssigth to weight relationshig2013 Upper Rideau Lake Modified
FWIN assesnent).
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Insummaryp F 8 SR 2y (GKS FAaK OF LI dZNER RdzNRA vy 3

Largemouth Bagsopulationis potentially considered to be ofelatively high quality (in terms
of mean fish size with a Fishing Quality Index (FQI)** value of ZA8Z 18 FQI value of 85 &

194 (based on Broaskcale Monitoring and Nearshore Community Index Netting data,

NEALISOGAGSt s gA0GK NBfIFIGAGStEE | odzyRI Yyl

fish, bearing in mind the relatively small sample $iz€l4 fish).

**The quality of the various FMZ 18 Sport Fisheries Resources was determined by using a Fishing Quality Index, whiehrpeasdes of

the size distribution within a fish population (OMNRF, 2014).

Pumpkinseed

Abundance

The mean catch rate (CUE) Rumpkinseedn Upper Rideau Lake wH® highest of all of the

fish species captured during the assessment distOper net.

Size and Age

The size distribution dPumpkinseeaaptured inUpper RidealLake is summarized in Figure
28. Themeanfork lengthof the catch wad.73(s.d.33.5 mm. TypicallyPumpkinseedeach a

maximum size ochpproximately 80 mm inFMZ 18 with the average size beirigp1-166 mm

0KA& |

2 LILIZ N

(OMNRF, 2014 potentially indicating that atrong component of large fish, is present in Upper

Rideau Lake.
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Figure 8. Pumpkinseedork length distribution 2013 Upper Rideau Lake Modified FWIN
assessment).
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