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Figure 2.  Distribution of round goby in Ontario (data from Mandrak unpub. data, and 
Ontario Federation of Anglers and Hunters). 
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Figure 3.  Location of Lake Simcoe, Ontario (map provided by J. McNiece, OMNR). 
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Figure 4.  Nearshore substrate mapping of Lake Simcoe test site (McNiece and 
Borwick, unpubl. data). 
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Figure 5.  Bathymetry of Lake Simcoe (McNiece and Borwick, unpubl. data). 
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Figure 6.  Lake Simcoe nearshore habitat mapping test area (shaded) from Island 
Grove, east to Cedarhurst Beach.  Points represent spatially referenced sites where 
littoral and NSCIN data is readily available (McNiece and Borwick, unpubl. data). 
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Figure 7.  Images of the process involved in converting the littoral data to: (a) polygons 
representing the sampled area; (b) 5m resolution rasters of the sample polygon; and (c-
d) point coverage of the sample polygon at 5m intervals (McNiece and Borwick, unpubl. 
data). 

(a) (b) 

(c) (d) 



 

22 

 
 
Probabilities 

0

0.2

0.4

0.6

0.8

1

1.2

p2 p3 p4

Probability category

M
ea

n 
re

sp
on

se

 
 
p2        p3 

0

10

20

30

40

50

60

v. certain r. certain r. uncertain v. uncertain

Certainty category

P
er

ce
nt

 r
es

po
nd

en
ts

0

10

20

30

40

50

60

v. certain r. certain r. uncertain v. uncertain

Certainty category

Pe
rc

en
t r

es
po

nd
en

ts

 
 
 
p4 

0
10
20
30
40
50
60
70
80

v. certain r. certain r. uncertain v. uncertain

Certainty category

P
er

ce
nt

 r
es

po
nd

en
ts

 
 
 
 
Figure 8.  Results of responses assigning probabilities and associated certainties. 
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Figure 9.  Results of responses categorizing impacts and associated certainties. 
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Figure 10a.  Potential scales for assigning impact. 
 

Grass Carp Risk Assessment; test case:Grass Carp Risk Assessment; test case:

Mandrak & Cudmore. 2004. CSAS Res Doc 2004/103.

p(survival) High, very certain
p(repro) High, reasonably certain
p(spread) High, reasonably cetain
I(widespread) High, very certain

Final Risk Est. High, very certain

 
 
Figure 10b.  Text results of grass carp risk assessment.   
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Figure 11.  Potential nearshore round goby spawning habitat in Lake Simcoe (McNiece 
and Borwick, unpubl. data).   
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Figure 12.  Potential round goby spawning depths in Lake Simcoe (McNiece and 
Borwick, unpubl. data).    
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Figure 13.  Potential high and medium risk nearshore adult round goby habitat in Lake 
Simcoe (McNiece and Borwick, unpubl. data).   
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Figure 14.  Potential high and medium risk nearshore juvenile round goby habitat in 
Lake Simcoe (McNiece and Borwick, unpubl. data).   
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Figure 15.  Potential high and medium risk nearshore total (combined adult and juvenile) 
round goby habitat in Lake Simcoe (McNiece and Borwick, unpubl. data).   
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Figure 16.  Impact categories and associated descriptions (from DFO 2003) using log10 
scale. 
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Appendix A.  Expert opinion online questionnaire (English version) 
[www.surveymonkey.com/rgoby_LSimcoe] 
 
Introduction, page 1: 
As part of a research project funded by Fisheries and Oceans Canada, a Quantitative 
Biological Risk Assessment Tool (QBRAT) has been developed as a tool for conducting 
risk assessments of aquatic invasive species.  Several case studies involving different 
taxa groups from across Canada are being conducted in order to evaluate QBRAT.  One 
of these case studies is looking at the risk of round goby (Neogobius melanostomus) 
invasion to Lake Simcoe, Ontario.  To round out the case study, the case study leader 
would like to include as part of the methodology a determination of probability and 
associated level of certainty using expert opinion.  You are being asked to complete this 
very brief online questionnaire in order for the case study leader to compile the results 
as expert opinion to feed into QBRAT.   
  
Introduction, page 2: 
Lake Simcoe is the largest inland lake (722 km2) in southern Ontario and is the most 
intensively fished inland lake in Ontario with a yellow perch, lake trout and lake whitefish 
fishery.  It supports a recreational fishery valued at $200 million annually and supports 
approximately 15% of Ontario’s angling effort.   
 
In August 2004, round gobies were found approximately 4 km upstream from Lake 
Simcoe in Pefferlaw Brook, likely as a result of the bait industry.  As of summer 2006, 
despite eradication efforts, a few individuals of round goby have been found in Lake 
Simcoe.  
 
For more information on round goby biology, please see: 
http://filaman.ifm-geomar.de/Summary/SpeciesSummary.php?id=12019 
 
 
Q.1a.  What is the probability that round goby will survive in Lake Simcoe? 
Rank Likelihood Description 
0.05 Rare Event may occur only in exceptional circumstances 
0.2 Unlikely  Event could occur at some time 
0.5 Moderate Event should occur at some time 
0.75 Likely Event will probably occur at some time 
0.95 Almost Certain Event is expected to occur in most circumstances 

The above table is a guideline only; respondent can enter any value between 0-1.   
 
Q.1b.  What is the level of confidence associated with your probability of survival? 
 
Radio buttons (choose one): 

o Very certain (+/- 10% - specific scientific basis) 
o Reasonably certain (+/- 40 % - extrapolation/literature based) 
o Reasonably uncertain (+/- 70% - expert opinion) 
o Very uncertain (+/- 100% - best guess) 

 
 
 
 

Optional comment space 
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Q. 2a.  What impact will there be on the biological resources of Lake Simcoe 
should round goby be temporarily present (i.e. not survive one year)?   
 
Radio buttons (choose one): 

o Negligible (no measurable impacts.  Consequences can be absorbed through 
normal activity) 

o Low (a measurable impact.  May require effort to minimize) 
o Medium (a significant impact.  Can be managed under normal circumstances) 
o High (a critical impact.  Will require strong management or adaptation) 
o Very high (a catastrophe.  May not be manageable) 

 
Q. 2b.  What is the level of confidence associated with this impact? 
 
Radio buttons (choose one): 

o Very certain (+/- 10% - specific scientific basis) 
o Reasonably certain (+/- 40 % - extrapolation/literature based) 
o Reasonably uncertain (+/- 70% - expert opinion) 
o Very uncertain (+/- 100% - best guess) 

 
 
 
 
Q. 3a.  If round goby prove capable of surviving in Lake Simcoe, what is the 
probability that round goby will establish (i.e. successfully reproduce) in Lake 
Simcoe? 
Rank Likelihood Description 
0.05 Rare Event may occur only in exceptional circumstances 
0.2 Unlikely  Event could occur at some time 
0.5 Moderate Event should occur at some time 
0.75 Likely Event will probably occur at some time 
0.95 Almost Certain Event is expected to occur in most circumstances 

The above table is a guideline only; respondent can enter any value between 0-1.   
 
Q. 3b.  What is the level of confidence associated with your probability of 
establishment? 
 
Radio buttons (choose one): 

o Very certain (+/- 10% - specific scientific basis) 
o Reasonably certain (+/- 40 % - extrapolation/literature based) 
o Reasonably uncertain (+/- 70% - expert opinion) 
o Very uncertain (+/- 100% - best guess) 

 
 
 
 
 
Q. 4a.  What impact will there be on the biological resources of Lake Simcoe 
should round goby survive in Lake Simcoe, but not become established?   
 
Radio buttons (choose one): 

Optional comment space 

Optional comment space 
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o Negligible (no measurable impacts.  Consequences can be absorbed through 
normal activity) 

o Low (a measurable impact.  May require effort to minimize) 
o Medium (a significant impact.  Can be managed under normal circumstances) 
o High (a critical impact.  Will require strong management or adaptation) 
o Very high (a catastrophe.  May not be manageable) 

 
Q. 4b.  What is the level of confidence associated with this impact? 
 
Radio buttons (choose one): 

o Very certain (+/- 10% - specific scientific basis) 
o Reasonably certain (+/- 40 % - extrapolation/literature based) 
o Reasonably uncertain (+/- 70% - expert opinion) 
o Very uncertain (+/- 100% - best guess) 

 
 
 
 
 
Q. 5a.  What is the probability that if round goby can survive and successfully 
establish a population they will remain in a localized area within Lake Simcoe (e.g. 
nearshore areas only)? 
 
Rank Likelihood Description 
0.05 Rare Event may occur only in exceptional circumstances 
0.2 Unlikely  Event could occur at some time 
0.5 Moderate Event should occur at some time 
0.75 Likely Event will probably occur at some time 
0.95 Almost Certain Event is expected to occur in most circumstances 

The above table is a guideline only; respondent can enter any value between 0-1.   
 
Q. 5b.  What is the level of confidence associated with your answer? 
 
Radio buttons (choose one): 

o Very certain (+/- 10% - specific scientific basis) 
o Reasonably certain (+/- 40 % - extrapolation/literature based) 
o Reasonably uncertain (+/- 70% - expert opinion) 
o Very uncertain (+/- 100% - best guess) 

 
 
 
 
Q. 6a.  What impact will there be on the biological resources of Lake Simcoe 
should round goby establish in Lake Simcoe, but not become widespread 
throughout the lake?   
 
Radio buttons (choose one): 
 

o Negligible (no measurable impacts.  Consequences can be absorbed through 
normal activity) 

Optional comment space 

Optional comment space 
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o Low (a measurable impact.  May require effort to minimize) 
o Medium (a significant impact.  Can be managed under normal circumstances) 
o High (a critical impact.  Will require strong management or adaptation) 
o Very high (a catastrophe.  May not be manageable) 

 
Q. 6b.  What is the level of confidence associated with this impact? 
 
Radio buttons (choose one): 

o Very certain (+/- 10% - specific scientific basis) 
o Reasonably certain (+/- 40 % - extrapolation/literature based) 
o Reasonably uncertain (+/- 70% - expert opinion) 
o Very uncertain (+/- 100% - best guess) 

 
 
 
 
 
Q. 7a.  If round goby survive and establish in Lake Simcoe, what is the probability 
that round goby will become widespread throughout Lake Simcoe? 
 
Rank Likelihood Description 
0.05 Rare Event may occur only in exceptional circumstances 
0.2 Unlikely  Event could occur at some time 
0.5 Moderate Event should occur at some time 
0.75 Likely Event will probably occur at some time 
0.95 Almost Certain Event is expected to occur in most circumstances 

The above table is a guideline only; respondent can enter any value between 0-1.   
 
Q. 7b.  What is the level of confidence associated with this impact? 
 
Radio buttons (choose one): 

o Very certain (+/- 10% - specific scientific basis) 
o Reasonably certain (+/- 40 % - extrapolation/literature based) 
o Reasonably uncertain (+/- 70% - expert opinion) 
o Very uncertain (+/- 100% - best guess) 

 
 
 
 
 
Q. 8a.  What impact will there be on the biological resources of Lake Simcoe 
should round goby become widespread throughout the lake?   
 
Radio buttons (choose one): 

o Negligible (no measurable impacts.  Consequences can be absorbed through 
normal activity) 

o Low (a measurable impact.  May require effort to minimize) 
o Medium (a significant impact.  Can be managed under normal circumstances) 
o High (a critical impact.  Will require strong management or adaptation) 
o Very high (a catastrophe.  May not be manageable) 

Optional comment space 

Optional comment space 
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Q. 8b.  What is the level of confidence associated with this impact? 
 
Radio buttons (choose one): 

o Very certain (+/- 10% - specific scientific basis) 
o Reasonably certain (+/- 40 % - extrapolation/literature based) 
o Reasonably uncertain (+/- 70% - expert opinion) 
o Very uncertain (+/- 100% - best guess) 

 
 
 
 
 
 
 
 
 

Optional comment space 

Optional name: 
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Appendix B: QBRAT results report. 
 

Species: Round Goby 

Location: Lake Simcoe 

Date: 22-Nov-2006 

 
Monte Carlo Simulation Results: Biological Risks      [PRNG=VB] 
 

Probabilities Calculated Risks 
p1 = 1.00 (0.05774,U) R1 = 0 
p2 = 0.94 (0.2171,U) R2 = 0.06 
p3 = 0.95 (0.2194,U) R3 = 4.7 
p4 = 0.87 (0.2009,U) R4 = 11.61 
 R5 = 776.9 
 Rb = 793.3 
  
Impacts Simulation Stats 
I1 = 0 (0,U) N = 5000 
I2 = 1 (0.2309,U) Mean = 647.9 
I3 = 100 (23.09,U) SD = 48760 
I4 = 100 (23.09,U)  

 I5 = 1000 (230.9,U)  
 
Sensitivities  
p1 = 0.066  
p2 = 0.427  
p3 = 0.356  
p4 = 0.437  
  
I1 = -0.020  
I2 = -0.014  
I3 = 0.021  
I4 = 0.025  
I5 = 0.617  
  

   
Cumulative Risk (CI = 95 %)  [Sx = Sum R1 to Rx] 
 Mean Min Max Lower CI Upper CI 

S1 0 0 0 0 0 

S2 0.1224 0 0.583 0 0.4662 

S3 10.47 0 58.72 0 42.44 

S4 22.73 0 94.52 0 59.17 

 
S5 647.9 160.7 1398 279.5 1183 




