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Introduction

12 Mile Creek, located in Pelham, Thorold, St. 

Catharines, Ontario

132 km2 watershed area, drains to Lake Ontario

Arguably, Niagaraõs last cold water stream system

Active groundwater in headwaters due to Fonthill 

Kame delta

Thought to still host a population of  Brook Trout 

(Salvelinus fontinalis)
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The 12 Mile Creek Watershed, Niagara Peninsula, Ontario

Recommendations



Introduction (Continued)

ôUpperõ 12 Mile Creek watershed is 

coldwater system

51 km2 headwater sub-watershed area 

Warm water is diverted from the Welland 

Canal (Lake Erie water) into the watershed 

for power and drinking

This entry point demarks upper vs. lower
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Upper 12 Mile Creek, Niagara Peninsula, Ontario

Recommendations



Introduction (Continued)

6 distinct ôsubõ sub-watersheds

All but 2 are intermittent or warmed, forest 

loss, agriculture, urbanization

Effingham and St. Johnõs branches still 

permanent

Good forest cover for both

Very active groundwater discharge for both 

(Fonthill Kame delta)

Short Hills Provincial Park at downstream 

(north) end of  upper sub-watershed
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óSubô sub-watersheds of the upper 12 Mile Creek

Recommendations



Context

Persistent anecdotal evidence of  Brook 

Trout still found in the upper 12 

MNR sampled Brook Trout in the 

Provincial Park in the mid 1980s 

Anglers report Brook Trout occasionally 

through the upper watershed

University of  Guelph (Hanner Lab) did 

eDNA sampling in 2019 to find Brook 

Trout
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University of Guelph eDNA findings, September and November 2019   Source: Nolan, et al., 2022
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Context (Continued)

University of  Toronto (Mandrak Lab) 

resampled eDNA in 2023

Effingham branch not resampled 

(investigators had seen numerous 

Brook Trout in these headwaters)

No evidence of  Brook Trout in more 

urbanized St. Johnõs headwaters

Surprising response at downstream 

end of  upper 12
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University of Toronto (Mandrak Lab) eDNA findings, October 2023   unpublished

ContextIntroduction Recommendations



Context (Continued)

Majority of  sub-watershed OSAP sampled 

(randomly) for geomorphology, benthic 

macroinvertebrates, fishes

Intermittent branches were not sampled

Fish species diversity decreases into 

headwaters

Benthic organism diversity and abundance 

generally good (Effingham branch best)
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Species diversity through OSAP sampling, 2024
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Context (Continued)

Brook Trout found only in Effingham 

branch

Seemingly abundant in headwaters

Infrequent occurrence downstream

Thermal monitoring over past 10 years 

shows conditions favourable for Brook 

Trout only in the Effingham branch or 

extreme headwaters of the St. Johnõs 

branch
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Brook Trout presence through OSAP sampling, 2024
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Context (Continued)

Brown Trout found through sub-

watershed

Upstream portion of St. Johnõs branch 

devoid of  any fishes

Are Brown Trout out-competing or 

predating Brook Trout?
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Brown Trout ( Salmo trutta ) presence through OSAP sampling, 2024

Recommendations



Detailed Sampling
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Intensive sampling of  2 km segment of  the 

Effingham headwater channel in 2025

Backpack electrofisher unit & blocker nets

Detailed fish sampling area, 2025

Electrofishing a habitat segment at downstream blocker net  Source: I.D. Smith

Recommendations



Detailed Sampling (Continued)
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2 km sample area (known to host 

Brook Trout) divided into 8 reaches

Three private properties

Reaches defined by changes in:

Stream morphology

Flow regime

Abutting land use

Detailed sampling area, geomorphic reach segmentation

Recommendations



Detailed Sampling (Continued)
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Reaches further divided into 2 habitat 

types/segments:

Riffles/runs/glides, or

Pools

85 habitat segments, 46 riffles,         

39 pools

Reach sub -segmentation, two habitat types generalized: riffles/runs/glides and pools identified and geolocated

Recommendations



Detailed Sampling (Continued)
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Each habitat segment evaluated for:

Overbank groundwater influence

Woody structure/cover (Harman, et al., 2017)

Undercut banks (including root wads)

Stream morphology including DWF depth, 
DWF wetted width, DWF mean velocity, 
substrate (per OSAP, Stanfield 2017)

Water temperature, DO, turbidity, pH, % 
salt, conductivity (all at morning of  fish 
collection effort)

Canopy cover (by densiometer at habitat 
centroid)

Reach sub -segmentation, two habitat types generalized: riffles/runs/glides and pools identified and geolocated

Recommendations



Detailed Sampling (Continued)
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Detailed sampling area, large woody cover and groundwater inputs

Recommendations



Detailed Sampling (Continued)
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Fish sampled by habitat segment

Two passes for each segment 
separated by at least two weeks

Three electrofishing replicates per 
segment on sampling day

All fishes sampled were measured for
Total length (mm)

Weight (g)

All Brook Trout were photographed 
(left flank, both passes) and buccal 
swabbed (1st pass)

Weighing a Brook Trout at Reach 8, habitat segment Riffle 7, 26 September 2025

Recommendations



Findings
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Brook Trout sampled:

1st pass: 763, including 3 hybrids (ôTigerõ Trout)

281 adults (37%), 482 YOY (63%)

2nd pass: 724, including 2 hybrids (ôTigerõ Trout)

242 adults (33%), 482 YOY (67%)

Brown Trout sampled:

1st pass: 539, 

167 adults (31%), 371 YOY (69%)

2nd pass: 586, 

150 adults (26%), 482 YOY (74%)

One other species found, (1) American Eel

Brook Trout x Brown Trout hybrid, Reach 6, Pool 8   Source: I.D. Smith

American Eel ( Anguilla rostrata ), Reach 8, Riffle 8   
Source: I.D. Smith

Recommendations



Findings (Continued)
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Estimates of  Brook Trout Abundance:

Using image comparisons for ômarkedõ 

recapture, Daniel Hu (next presentation) 

adults only: 466 adult Brook Trout, 95% CI 

= 438 to 501

Chapman (1951) estimate, all Brook Trout = 

3,898, 95% CI = 3,377 to 4,420

Densities similar to Adirondak headwater 

systems (medium density)

Ages estimated via von Bertalanffy (1938) 

growth modeling

Brook Trout age modeling for Pass 1 fishes

Recommendations



Findings (Continued)
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Brook Trout age classes and abundance by Reach


