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1.0 Introduction 

To Be Read and Reviewed in Association With: 
Nelson Aggregate Co., Burlington Proposed Extension 

Level II Natural Environment Technical Report 
Revised May 16, 2006 (Stantec Consulting Ltd.) 

1.1 BACKGROUND 

Stantec Consulting Ltd. (Stantec) prepared a Level II report in October 2004 to accompany the 
application for a Category 2, Class “A” Below Groundwater Quarry License under the Aggregate 
Resources Act for Nelson Aggregate Co. (Nelson) proposed Nelson Quarry Extension located 
on Part of Lot 17 and 18 Concession II, north of Dundas Street (Hwy. 5), City Of Burlington, 
Region of Halton (Figure 1, Appendix A).  The Level II Natural Environment Technical Report 
was completed to address Policy 2.3 of the Provincial Policy Statement (Stantec, May 16, 
2006).  

The Joint Agency Review Team (JART) reviewed the October 2004 Level II Natural 
Environment Technical Report and offered comments, including the request for additional study 
requirements. Various responses were provided to JART during the period between October 
2004 and April 2006. The latest of the review comments from JART concerning the Level II 
Natural Environment Technical Report were received on April 24, 2006. That April request 
included a requirement for the consolidation of all natural heritage information into a new Level 
II Report. Stantec released a Revised Level II Natural Environment Technical Report on May 
16, 2006. Ongoing and extensive dialogue with JART has occurred during 2006, to ensure that 
any additional ecological data collection efforts would be addressed to the satisfaction of review 
agencies, during the 2006 field season. 

JART and Stantec agreed to the completion of additional aquatic and bird investigations as well 
as to new butterfly and odonate data collection. 

1.2 PURPOSE OF THIS REPORT 

This report summarizes aquatic bird, butterfly and odonate data gathered in 2006, in response 
to a data collection program that was developed and agreed upon by both Stantec and JART. 
This report should be reviewed and considered in association with the Revised Level II Natural 
Environment Report (Stantec, May 16, 2006). 

More specifically, this addendum report provides the details concerning the additional aquatic, 
bird, butterfly and Odonata surveys conducted on the proposed Nelson extension lands and the 
nearby watershed from May 24th to September 15th, 2006.  

The 2006 breeding bird survey work was conducted in order to complement the breeding bird 
work conducted in 2000 and 2003.  The aquatic, fisheries work was completed to complement 
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work conducted in 2003.  There were no specific butterfly and odonata surveys conducted 
during previous years; the earlier identification of these species on-site consisted of incidental 
observations. 

JART was advised of the field dates and times of each survey visit to afford individual members 
and specialists an opportunity to attend and observe the investigations as desired. JART was 
also contacted ahead of and after sampling, to ensure the protocols and the extent of 
studies/results were acceptable to the JART members. Input received from JART members was 
responded to and integrated. For example, following the first breeding survey, JART staff 
suggested that perhaps additional time could be spent completing the next breeding bird survey. 
In response, Stantec extended the time of the second breeding bird survey.  
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2.0 Methodology 

Details regarding the observation dates, times, duration weather and technical observers and 
JART attendees are included in Table 1 (Appendix B). Summary comments regarding methods 
follow. 

2.1 BREEDING BIRDS 

Breeding birds were surveyed on two separate dates over the breeding bird season in order to 
ensure that the surveys would capture evidence of birds which nest at various times of the 
breeding season (i.e., some birds nest early in the season while others nest later in the season).  
The Subject Lands were visited on foot ensuring all vegetation communities were visited.  

A conservative approach was taken to assess breeding status, as all birds observed or heard 
singing in suitable habitat were assumed to be breeding on-site. Weather conditions during the 
site visits were recorded and used to ensure that the surveys were conducted under weather 
conditions appropriate for bird surveys, according to the Forest Bird Monitoring Program 
protocols (Environment Canada, 2004). 

2.2 BUTTERFLIES (LEPIDOPTERA) AND DRAGONFLIES AND DAMSELFLIES 
(ODONATA) 

Two surveys were conducted on butterflies, dragonflies and damselflies for the purpose of 
compiling a species list in order to identify species utilizing the subject lands.  The surveys were 
conducted by using area searches along predetermined routes within the study site.  The routes 
used were designed to pass through all habitat types that were expected to provide habitat for 
these species. Emphasis was placed on woodland clearings and edges where these species 
are most likely to concentrate. Ponds were also visited as a concentration feature for dragonflies 
and damselflies.  During the surveys, routes were occasionally altered in order to incorporate 
observed features where dragonflies, damselflies or butterflies may concentrate (i.e., patches of 
wildflowers in bloom). These species were identified either by visual observation as they moved 
around in their habitat or by use of a butterfly net to temporarily capture and then identify the 
specimen in hand. Field guides were used in order to aid in the identification of some species.  
While the density of insects within a set area is difficult to determine accurately, tallies of 
butterfly, dragonfly and damselfly species were recorded in order to provide a rough comparison 
of species abundance. 

2.3 AQUATIC ASSESSMENT 

Many of the comments provided by JART in their April 24, 2006 response questioned the extent 
of fish habitat and community sampling completed during previous studies, and whether 
sampling stations surveyed during the previous report were truly representative of the conditions 
throughout the various subwatersheds. In order to address JART concerns related to 
thoroughness of habitat and community sampling, an aquatic sampling program was developed 
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in 2006 that adopted a phased approach to information collection.  The phased approach 
included the following: 1) collection and collation of existing background and historical data; 2) 
watercourse characterization and habitat surveys at numerous accessible locations for each 
watercourse in the area; and, 3) fish community inventories conducted at locations that 
appeared capable of supporting fish, and for which no previous data were available. 

The scope of the studies and rationale for selecting systems to be inventoried was discussed 
with Conservation Halton and MNR prior to initiating the field program. 

Additional background information, including MNR FishDot data and any additional data from 
Conservation Halton, were collected and assembled on study area maps to determine previous 
efforts and their results, and identify any information gaps. This exercise allowed for scoping of 
inventory efforts to reaches that had not been explored during previous work in the area.  
Historical data are presented in Table 4, Appendix B, with station locations shown on Figure 2 
in Appendix A. 

Following the collation of background data, a watercourse characterization and habitat survey 
was completed for 66 station locations surrounding the proposed quarry extension (Figure 3, 
Appendix A). Station locations were determined based on accessibility, and generally coincided 
with road crossings of all tributaries within an approximate 4 kilometre radius of the quarry 
extension. 

A standardized rapid habitat assessment form was filled out for each of the stations, and 
information was collected for the following habitat features: air/water temperatures, bank 
stability, substrate, stream dimensions and morphology, and riparian zone characteristics. The 
habitat survey took place over four consecutive days in June 2006. 

The results of the habitat survey were reviewed to determine stations that warranted further 
work related to fish community sampling.  Stations that exhibited flow during the habitat survey 
work were selected as candidate sites for fish community assessment.  Fisheries community 
sampling, utilizing backpack electro-fishing or bait traps, was completed at 5 stations. 
Contributory JART comments regarding fisheries were not received until April 24, 2006, making 
mobilization and procurement of collection permits difficult to survey the early spring conditions 
at each of the watercourses. Rather, this work was completed in the summer of 2006, once 
permits were in place, enabling an examination of conditions under low flow conditions.  

Fisheries habitat notes, along with applicable fisheries community information for the various 
stations are presented in Table 3, located in Appendix B, and can be cross-referenced with the 
locations shown on Figure 3, Appendix A. 

2.4 OTHER WILDLIFE 

Incidental observations of mammals, amphibians, birds or other wildlife were noted and 
recorded during all field surveys.  Inventories of wildlife were compiled based on anything seen 
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or heard, as well as any signs of use of the site by any wildlife by such as tracks, feathers, 
carcasses, etc.  A number of additional incidental wildlife observations were recorded during 
other field investigations, which occurred from May 2006 to September 2006. 
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3.0 Results 

3.1 BREEDING BIRDS 

A breeding bird survey was undertaken on June 7th, 2006 at the proposed Nelson Quarry 
extension site, from 5:30 a.m. to 7:30 a.m.  In attendance were Dallas Johnson from Stantec 
and Kim Barrett from Conservation Halton.  Weather conditions were good during the survey 
with temperatures starting at 18°C, no cloud, and a wind of 0 (Beaufort scale).  The weather 
conditions under which the breeding bird survey was conducted are deemed suitable for 
conducting a breeding bird survey based on the Forest Bird Monitoring Program protocols 
(Environment Canada, 2004). 

The second breeding bird survey was conducted on the proposed Nelson extension site on July 
6, 2006 between 05:15 and 08:20.  The weather conditions during the survey had approximate 
temperatures increasing from 12°C to 16°C, with no cloud cover and winds of 0-1 (Beaufort 
scale).  The weather conditions during this breeding bird survey are deemed suitable, based on 
the Forest Bird Monitoring Program protocols (Environment Canada, 2004).  There was 
abundant bird song activity throughout the survey. 

3.1.1 Bird Observations 

A total of forty-six (46) bird species were observed in total during the 2006 field season, as 
shown in Appendix C.  Overall, forty-one species of birds were predicted as breeding on-site in 
2006 based on the findings of the two breeding bird surveys and incidental wildlife observations 
from other surveys conducted on the site.   

The 2006 breeding bird surveys added eight new species to the previous surveys completed for 
the Subject Lands, resulting in a total bird species count of 64 from all surveys conducted from 
2002 to 2006, with 56 expected to be breeding.  A complete list of bird species observed during 
the 2006 breeding bird season (observations made prior to the May 4th site visit), as well as 
those reported from previous investigations (observations made subsequent to the May 4th site 
visit), is provided in Appendix C. Some additional explanatory comments are offered in the 
following.  

Six of the 46 bird species observed in 2006 are not believed to be breeding on-site.  The six 
species that are believed to be non-breeding include the Canada Goose, Great Blue Heron, 
Ring-billed Gull, Hermit Thrush, White throated sparrow, and Yellow-rumped Warbler.  The 
Canada Goose is not believed to be breeding on-site, since this species was observed flying 
over the study area and exhibited no behavior that would suggest it was nesting on-site.  The 
Great Blue Heron is not believed to nest on-site because this species was only observed flying 
over the study site.  In Ontario Great Blue Herons generally nest in colonies made up of an 
average of 35 pairs (Cadman et al. 1988).  Single-nests and smaller colonies do occur 
occasionally, however, on-site habitat is not good. In addition to this, Great Blue Heron nests 
are very conspicuous and easy to find; no Great Blue Heron nests were observed on-site.  The 
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Ring-billed Gull is not believed to nest on-site because the species was only observed flying 
over the site and no behavior suggesting breeding was observed.  Ring-billed Gulls generally 
nest in colonies and the on-site habitat is not suitable for nesting.  The Hermit thrush, White-
throated sparrow and Yellow-rumped Warbler were not observed during the breeding season 
and were most likely migrants. 

Incidental wildlife observations during the 2006 summer season identified three bird species: the 
Ruby-throated Hummingbird, Scarlet Tanager and Yellow-rumped Warbler.  The Ruby-throated 
Hummingbird and Yellow-rumped Warbler had not been observed previously on-site or during 
the 2006 breeding bird surveys.  The Scarlet Tanager was observed during the May 24th 
butterfly and odonate survey and was also later observed on the July 6th breeding bird survey. 
The Yellow-rumped Warbler was only observed on May 4th, and was not detected during the 
breeding bird season. As previously stated, this species is considered a migrant on-site. 

Eight new species of birds were observed at the Nelson Aggregate property during the 2006 
summer field season: Ring-billed Gull, Black-billed Cuckoo, Ruby-throated Hummingbird, 
Yellow-bellied Sapsucker, Alder Flycatcher, White-breasted Nuthatch, Scarlet Tanager, and 
Eastern Meadowlark.  As is shown in the Wildlife List, seventeen bird species were observed 
during various field surveys conducted prior to May 4, 2006 that were not observed during the 
two summer 2006 breeding bird surveys (see Table 2, Appendix B).  

3.1.2 Birds – Comments Regarding Significance of Observations 

Area Sensitive Bird Species 
There are a total of eight area-sensitive breeding bird species identified on-site from 2002 to 
2006. The area-sensitive species include Cooper’s Hawk, Yellow-bellied Sapsucker, Hairy 
Woodpecker, Pileated Woodpecker, White–breasted Nuthatch, Wood Thrush, Scarlet Tanager 
and Bobolink.  As noted in the May 2006 Natural Environment Technical Report the Nelson 
property contains parts of two forest areas located at the south and southeast edges of the 
Subject Lands; they are 6.8 ha and 6.4 ha, respectively. A third forest area is located 
immediately east of the Subject Lands, and is 8.3 ha in size.  Area sensitive grassland habitats 
are widespread in the local landscape; these are of potential use by the Bobolink. 

Provincially and Locally Rare Species 
The additional data obtained during the 2006 breeding bird surveys complements the previous 
studies undertaken. All of the bird species identified in 2006 were ranked S5 (very common, and 
demonstrably secure in Ontario) with the exception of the Black-billed Cuckoo, which is ranked 
S4 (uncommon but not rare in Ontario, and apparently secure), and the Ring-necked Pheasant 
and European Starling which are ranked SE (exotic, and not native to Ontario). 

Of the total complement of bird species detected, no new species encountered during the 
breeding bird surveys have any level of national or provincial significance [i.e., none are 
classified as Endangered, Threatened or Special Concern in Schedule 1 of the Species at Risk 
Act (Environment Canada 2006) or by the Ontario Ministry of Natural Resources (OMNR)].  
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Prior to the 2006 field season, five bird species were identified as being locally significant 
(Green Heron*, Willow Flycatcher, Eastern Phoebe, Brown Thrasher* and Vesper Sparrow).  Of 
the species identified during the 2006 field season only one species, the Yellow-bellied 
Sapsucker, was identified as being locally significant.  The local significance is based on those 
species that are considered rare in the nearby City of Hamilton (Curry, September 2002). 
[*Within northern 120 metre zone, north of No. 2 Sideroad within the existing licensed quarry]. 

In determining the significance of the site for these locally rare species, the regional context of 
the site must be considered. The preferred habitats for these species are well represented 
locally within a 5 km radius of the site.  As such, this site does not represent a significant or 
unique site for these locally rare species. 

Bird Significance 
Bird significance to a site is related to the presence of Endangered or Threatened species on-
site or their habitat, and the potential for significant wildlife habitat associated with bird presence 
or activities on a site.  

There are no endangered or threatened bird species or associated habitat on-site. For the 
purpose of determining wildlife habitat significance, reference is made to the Significant Wildlife 
Habitat Technical Guide (OMNR 2000). The guide states, “not all identified wildlife habitats will 
prove to be significant for the purposes of the Natural Heritage Features and Areas Policy. In 
landscapes that are still very natural, there are more likely to be some habitats that, although 
they have value for wildlife, will not be considered significant because they are well represented 
in the planning area.”  The regional context of the area with the presence of the nearby Niagara 
Escarpment and the associated protected parcels, ANSI’s, ESA’s and provincially Significant 
wetlands, strongly suggests that the habitats of interest and size for the area sensitive species 
and the and local rare species observed on-site, are well represented in the area and are 
afforded protection locally in these long standing designated zones (ANSI, ESA and Provincial 
Significant Wetlands) within a 5 kilometer radius of the site. As such the site does not represent 
a significant or unique landscape as it relates to bird species. 

3.2 BUTTERFLIES 

Butterfly surveys were conducted on the Nelson property on May 24, and August 1, 2006. 
Weather conditions, survey times and investigator’s names/affiliations are provided in Table 1 
(Appendix B). 

Dragonfly and Damselfly surveys were also conducted at the same time as the butterfly 
surveys.  

3.2.1 Butterfly Survey Observations 

Butterfly observations on May 24th were concentrated in the cultural meadow and were 
particularly abundant in a feral garden surrounding an onsite house.  Cabbage white butterflies 
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were very abundant with 56 observations.  Other common species include spring azure with 12 
observations, pearl crescent with 11 observations and 5 clouded sulphurs.  There were 4 black 
swallowtail observations, which is consistent with other 2006 surveys conducted by Stantec at 
other sites in Southern Ontario, suggesting that 2006 was a high in the species cyclic population 
density.  Other species were observed in lower densities, with 1 to 2 observations. 

Butterfly observations on August 1st, were concentrated in the cultural meadows, cultural 
thickets and meadow marshes in the eastern quarter of the Subject Lands.  The most abundant 
species include Monarchs (79 observations), cabbage whites (72 observations), pearl crescents 
(54 observations), least skippers (44 observations) and black swallowtails (43 observations).  
Common ringlets and clouded sulphur were relatively common, with 13 observations and 11 
observations respectively.  All other species had less than ten observations. 

Given the presence of Toothwart (Dentaria diphylla) in the woodlots on-site, which was 
identified prior to the 2006 field season, wooded areas on-site were therefore examined for the 
potential presence of the West Virginia white butterfly (Pieris virginiensis).  The West Virginia 
white butterfly is listed as a species of special concern by the Ontario Ministry of Natural 
Resources and is given a status of S3 in Ontario (Ontario Ministry of Natural Resources, 2006).  
Searches for evidence of the West Virginia white butterfly revealed none to be present on-site. 

A complete list of all butterfly species seen during the 2006 field season is shown in Table 2, 
Appendix B. 

3.2.2 Butterflies – Comments Regarding Significance of Observations 

Prior to the 2006 field season, only four butterfly species were identified as being present on-
site. The 2006 surveys resulted in the identification of twenty-two species; all four species 
observed in previous years were observed on-site in 2006. 

Of the 22 species, 18 species observed on the May 24th survey are ranked S5, very common 
and demonstrably secure in Ontario, or S4, uncommon but not rare and apparently secure in 
Ontario. Of the remaining four species, two, the European skipper and cabbage white, are 
ranked SE, exotic and not native to Ontario. One species, the eastern tiger swallowtail, is 
identified as S4S5, uncommon to common in Ontario. The giant swallowtail is ranked S2, 
imperiled in Ontario, and is discussed below. 

A single giant swallowtail was observed during the August 1st butterfly survey.  This species is a 
common butterfly species in southern North America where its larval host plant is the citrus tree.  
In the northern part of its range, where citrus is not available, giant swallowtail caterpillars feed 
on common hoptree or prickly ash.  The giant swallowtail is at the northern extent of its range in 
Southern Ontario.  As a result it is imperiled in Ontario, with a provincial ranking of S2, at risk 
due to its rarity in Ontario (Holmes et al. 1991). However, it does not have formal national 
ranking for rarity.  
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In the Hamilton area the giant swallowtail is ranked as a locally uncommon permanent resident.  
The locally uncommon ranking is based on 16 known locations where giant swallowtails have 
been observed in the Hamilton area (Dwyer, 2003).  In recent years, the giant swallowtail 
appears to be becoming more common in southern Ontario.  This increase in abundance is part 
of a general northward expansion of the giant swallowtail within the Carolinian zone (Campbell 
et al. 1990). 

The host species for the giant swallowtail caterpillars, namely, the common hoptree or prickly 
ash, were not found during the floristic plant surveys conducted at the Nelson site.  The 
swallowtail is likely not using the property for reproduction. The property does not appear to be 
significant for this species. 

Monarch butterflies were found to be abundant on the Subject Lands.  While they are ranked G4 
(common and usually not susceptible to immediate threats) and S4 provincially, they are 
assigned a “Special Concern” status with COSEWIC and the Ontario Ministry of Natural 
Resources (OMNR).  Much of the concern regarding the status of the eastern populations of 
monarchs is a result of the loss of habitat in their Mexican wintering grounds (species at risk 
website, 2005).  In the Hamilton area, it is considered to be a locally common immigrant and 
seasonal colonist (Dwyer, 2003).  Populations of monarchs can vary greatly from year to year.  
Observations on various sites in southern Ontario suggest monarch butterflies were particularly 
abundant in the summer of 2006. The presence of the Monarch on-site is not considered to be 
significant. 

The site is typical of most rural sites in Ontario, based on species composition. The proposed 
extension lands provide habitat for populations of common and abundant species, based on the 
abundance of butterflies observed on-site.  The site is not deemed to be significant with regard 
to habitat of endangered or threatened species or significant wildlife habitat for butterfly species, 
because it does not support an abundance of species that are considered to be locally, 
provincially or nationally significant. 

3.3 DRAGONFLIES AND DAMSELFLIES (ODONATA) 

Odonate surveys were conducted on the Nelson property in conjunction with the butterfly 
surveys (see Table 1, Appendix B for details regarding weather conditions, survey times and 
investigator’s names/affiliations).  

3.3.1 Odonata Survey Observations 

The May 24th survey found that odonate species were concentrated along the watercourse on 
the western boundary of the Subject Lands.  Eastern forktails were very abundant with 27 
observations. Ten observations of powdered dancers and 7 observations of common 
spreadwings were also made in this area.  As these three species tend to remain hidden in the 
long grass surrounding the watercourse, it should be assumed that the observed numbers are 
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underestimating the population size.  Other odonate species were less common with 1 to 2 
observations per species. 

The odonate survey conducted on August 1st revealed that odonate species were concentrated 
at the various ponds and along watercourse on the western boundary of the Subject Lands.  
Four ponds were visited, a small pond in the MAM2-2 (north of the SWT2-2 in the eastern 
portion of the Subject Lands), one off site to the southwest and two more along Sideroad #2 at 
the northern boundary of the Subject Lands.  The familiar bluet (90 observations) and eastern 
forktail (66 observations) were found to be the most abundant species with eastern pondhawk 
(24 observations), twelve-spotted skimmer (29 observations), black Saddlebags (22 
observations), common whitetail (23 observations) and meadowhawk species (42 observations) 
being common.  The lyre-tipped spreadwing, common green darner and blue dasher all had 10 
to 15 observations.  All other species had less than five observations. 

Most of the meadowhawk observations were not identified to species, however several band-
winged meadowhawks and cherry-faced meadowhawks were observed.   

Three skimming bluets were observed in one of the ponded areas along the watercourse at the 
western boundary of the site.  A spotted spreadwing was observed in this area as well.   

Common whitetails and familiar bluets were particularly abundant in the pond off site to the 
southwest and the pond in the northeastern corner of the Subject Lands.  However, familiar 
bluets were common at all ponds, as were eastern forktails.  Meadowhawk species and black 
saddlebags were common in the cultural meadow and meadow marsh communities. 

The odonate surveys conducted resulted in the identification of twenty-two species of 
dragonflies and damselflies.  For a complete list of all odonata seen during the 2006 field 
season see Table 2, Appendix B. 

3.3.2 Dragonflies and Damselflies – Comments Regarding Significance of 
Observations 

All species observed on the May 24th survey are ranked S5, common, widespread, abundant 
and secure in Ontario, or S4, uncommon but not rare and apparently secure in Ontario, except 
for the cabbage white which is ranked SE, exotic and not native to Ontario.  Only four species of 
odonata that are ranked S4 were observed, they are the fragile forktail, wandering glider, band-
winged meadowhawk, and black saddlebags.  The odonate species, which were identified by 
the surveys as being the most abundant species, are all S5 ranked species. 

Nineteen odonata species were observed during the August 1st survey, all of which were 
ranked S5 (i.e., common, widespread, abundant and secure in Ontario) or S4 (i.e., uncommon 
but not rare and secure in Ontario).  
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The greatest concentrations of odonata on the study site, identified by the odonate surveys, are 
along the watercourse (Mount Nemo West Tributary branch) and ponds located at the western 
boundary of the subject lands.   

A number of odonata were observed on the site, however, the site is not considered to be a 
significant area for these species due to the S5 and S4 ranking of the species, which were 
observed. It does not provide habitat of endangered or threatened odonate species and the 
utilization of area by odonates, does not constitute inclusion as significant wildlife habitat.  

3.4 FISHERIES 

Aquatic survey work was completed in two phases. The watercourse characterization and 
habitat survey took place over four consecutive days from June 27 to June 30, 2006 at sixty-six 
locations situated primarily at road crossings.  The habitat sampling locations surrounding the 
proposed quarry extension are illustrated on Figure 2, Appendix A. 

Fisheries community sampling was performed at all stations exhibiting good habitat potential 
and which were not described by existing fisheries data.  A total of 5 stations were sampled to 
obtain additional fish community data, as there were a considerable number of data points 
within the area. The fisheries community work was performed on August 9, September 6 and 7, 
2006. Sampling locations were limited by property access in the surrounding area, as such the 
majority of the stations were sampled from road right-of-ways. 

Overall observations from the fisheries surveys are provided in the following sections. 

3.4.1 Fisheries Survey Observations 

Table 3 summarizes the results of the 2006 sampling program, and is located in Appendix B.  
The 2006 aquatic sampling program included data collection at a total of sixty-six station 
locations. Habitat information was collected for all sixty-six locations.  Of the sixty-six stations, 
twenty-eight were identified as supporting permanent stream flow, twenty-nine exhibited 
intermittent stream flow and nine exhibited ephemeral stream flow conditions. 

In addition to the habitat surveys, a fisheries community survey was performed at select 
locations. Fisheries community sampling was performed at all locations with adequate flow that 
had no associated historical data. Twenty-three of the sixty-six stations were identified to have 
adequate fisheries community information that had been previously gathered during past 
surveys. The existing community information was provided by a number of sources including, 
the 2003 Stantec sampling program, Bronte Creek Watershed Study, Grindstone Creek 
Watershed Study, Conservation Halton data, and FishDot data from the MNR. Of the forty-three 
remaining stations, only five were observed to contain enough water to enable sampling, based 
on observations made during the habitat survey work. The stations that were sampled are W3, 
W5, G3, MN10 and T1 (Table 3, Appendix B).  
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The sampling efforts yielded catches at four of the five stations with T1 yielding no fish. A total 
of seven species were captured between the four stations including: green sunfish, white 
sucker, blacknose dace, fathead minnow, creek chub and brook trout. Of the fish captured, only 
brook trout (captured at station W5) is considered a sensitive species. As noted from the May 
2006 Stantec report, brook trout were previously known to inhabit Willoughby Creek. 

3.4.2 Fisheries – Comments Regarding Significance of Observations 

The 2006 aquatic study program sampled a considerably greater number of stations than were 
examined in 2003, however the observations and findings were generally consistent with those 
of the 2003 study.  All but one of the fish captured during the 2006 program are ranked as S5 
(i.e., common, widespread, abundant and secure in Ontario) with one species of interest (brook 
trout).  The Brook trout is a notable species, as it is considered to be a sensitive species, having 
specialized habitat requirements associated with coldwater and groundwater discharge.  Green 
sunfish, ranked as S4, [i.e., uncommon but not rare, apparently secure - not at risk, (MNR 
Species at Risk in Ontario list)] were captured at two stations This is consistent with the 2003 
study and available historical records as all fish found in the area are ranked either S5 or S4 
with the exception of one record of a redside dace (S3) captured in Willoughby Creek in 1972. 
No redside dace were captured in any system during sampling efforts of the 2006 program.  

The fish communities identified by the 2003/2006 studies and historical records for the 
headwater tributaries of Lowville Creek, Mount Nemo Creek, Sheldon Creek, Appleby Creek, 
Shoreacres Creek, Tuck Creek and Grindstone Creek indicate that most of these systems 
support warm water baitfish or forage fish communities in the area. The presence of brook trout, 
springs and groundwater upwellings in Willoughby Creek characterize it as a coldwater fishery. 
Of all the fish identified in past and recent sampling, brook trout is the species most susceptible 
to groundwater drawdown as they depend on active upwellings for spawning and refuge 
habitats. 

3.4.3 Bronte Creek 

Bronte Creek was not surveyed for habitat nor fisheries community during the 2003 Stantec 
study, as it was considered beyond the influence of any effects of the proposed quarry 
extension. The existing quarry operations lie between the proposed extension and Bronte Creek 
to the north, and Golder groundwater modeling (2004 and 2006) indicates that Bronte Creek will 
not experience any effects associated with the proposed quarry extension.  The 2006 fieldwork 
focused on characterizing habitat conditions and did not include fisheries community inventory, 
as a considerable amount of data already exists. 

In general, Bronte Creek exhibits shallow depths across the northern boundary of the study 
area.  Riffles and runs are well represented, however deep pool habitat is not particularly 
abundant.  The creek exhibits a well-sorted gravel and cobble substrate, with mainly sand 
located in depositional areas such as flats, shallow pools and point bar areas.  The habitat is 
considered sensitive, and supports the greatest diversity of fish species based on a review of 



SUMMARY OF TERRESTRIAL AND AQUATIC FIELD INVESTIGATIONS 2006 - ADDENDUM TO THE 
‘NELSON AGGREGATE CO., BURLINGTON PROPOSED EXTENSION LEVEL II NATURAL 
ENVIRONMENT TECHNICAL REPORT, REVISED MAY 16, 2006’ 
Results 
September 29, 2006 

a w:\active\62603001\_2006 updated report\addendum_report\nelson-addendum-final_29sep06.doc 3.9  

background fisheries data.  This is not surprising considering the size of the creek system and 
the habitat structure available to support a variety of fish species and sizes. 

Bronte Creek is considered a coldwater stream, and supports a diverse assemblage of 
coldwater species, including brook trout, brown trout and rainbow trout, as well as a typical array 
of forage fish species (e.g., cyprinids, suckers, etc.). 

Habitat notes for the various stations examined along Bronte Creek are provided on Table 3, 
Appendix B. 

3.4.4 Willoughby Creek 

Willoughby Creek was recognized as potentially the most sensitive fisheries resource in the 
immediate area of the proposed extension, supporting habitat for brook trout given its strong 
expression of groundwater along its length.  The creek exhibits groundwater discharge and 
abundant forest cover from this headwater area all the way downstream to Colling Road.  A 
large dam structure is located on the creek approximately 100 metres upstream of Bronte Creek 
proper.  Known as the Cedar Springs Dam, it acts as a partition between native brook trout 
upstream and rainbow and brown trout, which are known to inhabit reaches of Bronte Creek. 

One station (Station 1, Figure 2) was examined in detail in 2003.  Habitat surveys were 
expanded to include seven stations in 2006.  The expanded 2006 habitat survey essentially 
corroborated the findings of the 2003 field surveys, concluding that the length of the creek 
provided habitat suitable for brook trout, and identifying additional groundwater discharge areas.  
The 2006 survey did identify a number of online ponds at various points along the length of the 
creek, generally associated with residential areas fronting onto Cedar Springs Road.  The online 
ponds create several small barriers to fish movement and support other fish species associated 
with warmer water conditions, such as green sunfish and various cyprinids.  However, it is 
evident that, despite the presence of these barriers, along with other typical impacts associated 
with online ponds, the creek does provide suitable habitat for brook trout at various points along 
its length. 

Habitat notes, and additional fisheries community information are provided on Table 3 in 
Appendix B. 

3.4.5 Grindstone Creek Tributaries 

The Grindstone Creek Watershed Study (HRCA, 1998) identified the tributaries most proximate 
to the extension as intermittent (identified collectively as Tributary A1).  The watershed study 
report described the headwaters branches as poorly defined, flowing through agricultural and 
residential lands, as well as a golf course upstream of Cedar Springs Road.  The watershed 
study also suggested that aquatic habitat upstream of George Street, in the village of 
Waterdown, is limited by intermittent flows. 
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Observations in 2003 and 2006 support this determination in general, as many sections of the 
tributary system exhibited dry streambed conditions and lack of channel definition.  Flows are 
often observed to be discontinuous or completely absent during summer periods, leaving any 
fish that may have been present in the system stranded in refuge pools.  For example, bait traps 
placed at the culvert location at Station G3 in 2006 yielded pumpkinseed, creek chub and brook 
stickleback in defined areas around the culvert.  Fish were also observed in an isolated pool at 
the culvert at Station G6. 

The May 16, 2006 Stantec report, founded on observations made during 2003, lacked general 
habitat characterization for the Mount Nemo Tributary East Branch, except for a description of 
Station B provided under a discussion of Grindstone Creek Fisheries Assessment Stations in 
the May 16, 2006 report.  Field observations of habitat conditions and fisheries community 
inventory efforts were largely constrained to existing road crossings given the inability to secure 
permission for property access within the area surrounding the proposed extension.  Station B 
was examined for approximately 100 metres in length, at the Number 1 Sideroad crossing, east 
of Cedar Springs Road. The estimated average wetted width of the creek was 0.3 metres.  Low 
riparian grasses and vegetation provided the only cover for the creek.  Stream morphology at 
this station is an even mixture of runs and flats.  Shallow bank angles and dense vegetation 
protect the creek banks from erosion.  Surrounding land use north of the road is open meadow, 
while to the south it is residential lawn.  The high density of terrestrial grasses observed in the 
creek channel suggests that it may be intermittent. 

Three tributaries have the potential to be affected by the proposed extension, the West Arm of 
the Mount Nemo Tributary West Branch, the East Arm of the Mount Nemo Tributary West 
Branch, and the Mount Nemo Tributary East Branch.  Impacts to the Mount Nemo Tributary 
West Branch and its East Arm were discussed in the updated 2006 report. 

As discussed in the May 16, 2006 report, the Mount Nemo Tributary East Branch is underlain by 
a clayey till and does not receive groundwater inputs to drive surface flow.  In addition, the 
catchment area for this tributary will not be affected by the proposed extension; no change in 
overland runoff contributing to flows in this tributary are predicted. 

The East and West Arms of the Mount Nemo Tributary West Branch will be affected directly by 
the proposed extension.  A detailed account of the impacts associated with quarry operations 
and dewatering activities is provided in the May 16, 2006 Stantec report.  These potential 
effects are currently the subject of additional considerations and evaluations in the development 
of the Adaptive Management Plan for the proposed extension. 

3.4.6 Lowville Creek Subwatershed 

One station was surveyed on Lowville Creek during the 2003 Stantec survey.  This was 
expanded to include thirteen additional stations during the 2006 survey work.  The 2003 work 
included a station identified as Station 3 (Figure 2, Appendix A), and was characterized as a 
permanently flowing, 3 metre wide stream that was predominantly shallow, even in areas 
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exhibiting small pools. This station was not necessarily representative of the headwater areas of 
the Lowville Creek system, as it was located further downstream in the system at Walkers Line. 
The expansion of the fisheries habitat survey concentrated on the numerous headwater tributary 
areas, and found that many stations were dry or exhibited very little flow. Those tributary areas 
supporting minor flows were deemed too shallow to conduct further fisheries inventory work.  
The headwater areas of Lowville Creek exhibit variable characteristics.  Those crossing Guelph 
Line are best described as ephemerally to intermittently flowing reaches, portions of which 
exhibit characteristics associated with grassy or marshy swales (poor channel definition, diffuse 
flow through thick vegetation).  Those crossing Britannia Road generally exhibited defined small 
channel systems, while those at Guelph Line were categorized as swale features.  Flowing 
reaches generally exhibited sand, gravel and cobble substrates. 

Brook trout and Rainbow trout were captured at the Walkers Line site in 1991 (MNR FishDot 
data), however were not captured in other surveys in 1974 and 1999, nor by Stantec in 2003.  
Both brook and brown trout were also captured at H2-317 in 1999 (see Figure 2, Appendix A), 
which was surveyed as Station L13 by Stantec in 2006 (see Figure 3, Appendix A).  During the 
2006 survey, it was noted that this location had been altered by a newly dug ditch and new 
culvert placed along Britannia Road; an online pond was also noted at this location. 

The presence of brook trout in Lowville Creek suggests that at least some areas of one tributary 
and a reach near Walkers Line exhibit groundwater discharge.  However, these locations are 
found on the opposite side (north) of the existing quarry operation, which would suggest that the 
proposed quarry extension should not have any effect on this system.  As discussed in the May 
2006 Stantec report, modeling undertaken by Golder (2004, 2006) indicated that there would be 
a 0% change in groundwater contributions to streamflows under all extraction scenarios for the 
proposed extension. Under rehabilitated conditions with both the existing and proposed quarries 
flooded, there is predicted to be no change in groundwater contributions to stream flow. 

Additional notes on the thirteen stations examined along Lowville Creek are provided in Table 3, 
Appendix B, and referenced on Figure 3 in Appendix A. 

3.4.7 Mount Nemo Creek Subwatershed 

The 2003 survey work focused on one station to the east of Walkers Line, contrasting with the 
expanded 2006 survey work that focused on the headwater tributaries at crossings by Walkers 
Line.  An additional five stations were examined in 2006. Of these, only two exhibited flow 
during the initial habitat survey (Stations MN10, MN11). When fisheries inventories were 
undertaken, one tributary (MN10) exhibited sufficient flow to allow for an attempt at fisheries 
inventory work through the use of minnow traps.  Three fish species were collected, including 
creek chub, brook stickleback and fathead minnow.  In addition, cyprinids were observed in a 
pool at the Walkers Line culvert at MN11, but were not captured for identification.  The species 
captured are consistent with historical capture records at two stations located further 
downstream, and with data collected by Stantec in 2003 (see Table 4 and Figure 3). 
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Two out of the five stations examined (MN10, MN11) exhibited adequate habitat conditions to 
support fish on a seasonal basis at a minimum.  The other three stations (MN7, MN8, MN9) are 
best described as grassy swales extending through agricultural fields, and would be runoff 
driven systems that flow only during spring freshet or after severe rainfall events.  As a result, 
these systems tend to be intermittent or ephemeral systems that support only flashy, short 
duration flows.  Barring the presence of barriers on extreme gradient areas in these tributaries, 
there is a potential for fish to move from downstream reaches into the headwater areas.  
However, given the character of the habitat, particularly in the grassy swales, and the duration 
of flow, it is uncertain as to the benefits of such movements for such a short period of time for 
these particular species. 

Station locations are shown on Figure 3, Appendix A and characteristics are summarized in 
Table 3, Appendix B. 

3.4.8 Appleby Creek Watershed 

The 2003 survey work included one station located downstream of the confluence of two 
Appleby Creek tributaries, located immediately upstream of Walkers Line (Station 4, Figure 2).  
Work completed in 2006 expanded the survey to include nine additional stations to better 
characterize the headwater areas of all tributaries crossed by No. 1 Sideroad.  Headwater areas 
of Appleby Creek are characterized as ephemeral or intermittent flowing systems with variable 
channel definition.  Many reaches have been impacted by land use changes and alterations, 
including the presence of online ponds and loss of channel to entombment or re-routing. 

Historical fisheries information was limited to four stations, all located well downstream of No. 1 
Sideroad.  Of these, two indicated no catch (APB-14 and APB-15), and a third, APB-6, limited 
the description of the catch to “carps and minnows”.  Captures during the 2003 Stantec survey 
at Station 4 were relatively similar to those captured historically at Stations APB-6 and APB-13 
(same station, different sampling years).  During the 2006 survey, all headwater areas were dry 
so no fish catches were recorded. 

Additional notes on the characteristics of Appleby Creek at the various stations are provided in 
Table 3, Appendix B and are referenced on Figure 3, Appendix A.  

3.4.9 Shoreacres Creek Watershed 

Work completed in 2003 included the examination of one station near the Highway 407 carpool 
parking lot (Station A, location shown in May 16, 2006 report), while the 2006 survey work 
included seven additional survey stations in headwater areas crossed by No. 1 Sideroad and 
Dundas Street.  Habitat conditions have been degraded to the point where little flow exists and 
available habitat is unsuitable for most fish species. 

As described in the 2003 report, Shoreacres Creek has been impacted by surrounding land use 
changes, including the construction of Highway 407, and urban development influences along 



SUMMARY OF TERRESTRIAL AND AQUATIC FIELD INVESTIGATIONS 2006 - ADDENDUM TO THE 
‘NELSON AGGREGATE CO., BURLINGTON PROPOSED EXTENSION LEVEL II NATURAL 
ENVIRONMENT TECHNICAL REPORT, REVISED MAY 16, 2006’ 
Results 
September 29, 2006 

a w:\active\62603001\_2006 updated report\addendum_report\nelson-addendum-final_29sep06.doc 3.13  

Dundas Street.  For example, in the reaches associated with Stations SA3 and SA4 (Figure 3, 
Appendix A), valley and channel condition has been altered through the placement of rip rap, 
and a concrete barrier is present in the channel at SA4. 

Headwater areas located near and at No.1 Sideroad are removed from urban impacts, and 
exhibit more natural channel characteristics.  Flows in the two eastern tributaries (SA1 to SA3; 
SA4) are intermittent, while the western tributary (SA7 to SA2) appears to exhibit more 
permanent flow due to continued discharge from on online pond west of Guelph Line. 

Historical fisheries information demonstrates that largely cyprinid species have been present in 
the system in the vicinity of Dundas Street.  Given the absence of continuous flow or fishable 
pools during the 2006 Stantec survey, no fish catches were recorded. 

3.4.10 Tuck Creek Watershed 

Tuck Creek was examined at one station south of Dundas Street East in 2003 (Station 5, 
Figure 3).  Work completed in 2006 included an examination of seven additional stations 
focused primarily on headwater areas, as access opportunities would allow.  Most stations were 
therefore focused around crossings along Dundas Street. 

Tuck Creek is surrounded by agricultural land uses in its headwater reaches, but quickly 
experiences impacts associated with urbanization, particularly south of Dundas Street, where it 
enters a large culvert and is piped beneath a subdivision.  The presence of the piped section, 
and a 1 metre drop in the stream invert at the culvert entry point, represent significant barriers to 
fish movements from downstream sources.  This, coupled with intermittent flow conditions in 
most of the headwater reaches, presents challenges to fish recolonization following intermittent 
flow periods. 

No historical fisheries information is available for Tuck Creek upstream of Dundas Street.  
During the 2006 Stantec survey, one station (T1, Figure 3) was deemed worthy of an attempt at 
community sampling by the placement of a minnow trap.  No catch was recorded.  It is 
suspected that the intermittent nature of the system and downstream barriers have precluded 
recolonization of the upper reaches following periods where the stream dried up entirely. 

Habitat information is provided in Table 3, Appendix B and is referenced to Figure 3, Appendix 
A. 

3.5 OTHER WILDLIFE – SUMMER SURVEYS 2006 

3.5.1 Other Wildlife Survey Observations 

Incidental wildlife observations were made during the May 24, 2006 butterfly and odonata 
survey. Two bird species, Ruby-throated Hummingbird and Scarlet Tanager, were the only 



SUMMARY OF TERRESTRIAL AND AQUATIC FIELD INVESTIGATIONS 2006 - ADDENDUM TO THE 
‘NELSON AGGREGATE CO., BURLINGTON PROPOSED EXTENSION LEVEL II NATURAL 
ENVIRONMENT TECHNICAL REPORT, REVISED MAY 16, 2006’ 
Results 
September 29, 2006 

a w:\active\62603001\_2006 updated report\addendum_report\nelson-addendum-final_29sep06.doc 3.14  

incidental wildlife species observed.  During the later season butterfly and odonata survey on 
August 1, 2006 there were no incidental wildlife observations. 

There were no incidental wildlife observations during the June 7, 2006 breeding bird survey.  
The July 6, 2006 breeding bird survey, however, included several incidental wildlife 
observations including one mammal, one amphibian, three butterflies and three dragonflies.  
The species observed during the July 6th breeding bird survey were: white-tailed deer, northern 
green frog (not previously observed on-site), monarch, red-spotted purple, common wood-
nymph, common whitetail, 12-spotted skimmer, and common green darner. 

A complete list of all wildlife observed during the 2006 field season is included in Table 2, 
Appendix B.  

3.5.2 Other Wildlife – Comments Regarding Significance of Observations 

As identified in Section 3.1.1, three bird species, Ruby-throated Hummingbird, Scarlet Tanager 
and the Yellow-rumped Warbler, were observed incidentally during other surveys.  The Ruby-
throated Hummingbird, Scarlet Tanager and Yellow-rumped Warbler are ranked as S5 species.  
The Scarlet Tanager is also identified as an area sensitive species requiring a 30 ha minimum 
patch size. 

All of the butterfly and odonate species observed incidentally were also observed and identified 
during the surveys conducted to specifically identify those species on-site.  The status and 
significance of the butterfly and odonate species observed incidentally are discussed in Section 
3.2.2 and 3.3.2, respectively. 

The white-tailed deer and the northern green frog, which were both observed on July 6, 2006, 
are ranked S5 meaning they are common, widespread, abundant and secure in Ontario.  
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4.0 Impact Assessment, Mitigation and Summary Remarks 

4.1 IMPACT ASSESSMENT AND MITIGATION CONSIDERATIONS 

4.1.1 Bird Species 

Analysis of Potential Impacts – Additions and/or Modifications to Observations 
Presented in the May 2006 Report 
The forest bird species (including those suggested to be area sensitive) are afforded on-site 
protection given that the majority of the forested areas on-site have been excluded from the 
extraction footprint. The bird species that are expected to be affected, by the proposed 
extraction footprint are those commonly associated with agricultural lands, cultural meadows, 
thickets and young conifer plantations. None of those species is significant at more than a local 
scale and all are common and widespread in Ontario. Of the area-sensitive bird species 
observed, all are forest species with the exception of the Bobolink. Bobolink was observed to be 
in pasture and hay to the east of the site.  Site observations suggest that the Bobolink are 
nesting just off site to the east, where better habitat is found.  Few pairs are believed to be 
breeding on the Subject Lands. In addition, this species is common and widespread in the 
southern Ontario rural countryside. 

Of the birds suggested to be uncommon at a local scale, each will be sustained in abundant, 
suitable habitat in the regional landscape. Some may also be sustained on-site in a post 
extraction landscape with the inclusion of appropriate habitat in rehabilitation plans (e.g., 
meadow, thicket, perches, wetlands). 

Mitigation Consideration -– Additions and/or Modifications to Observations Presented in 
the May 2006 Report 
Although the bird species that are predicted to be affected are well represented in the local 
landscape, rehabilitation plans should be developed to maintain pockets of meadow, thicket and 
wetland in a principally forested rehabilitation area, to optimize the diversity of bird species 
present. These opportunities were addressed generally in the May 16, 2006 Stantec report 
(Section 7.0 and Table 7). More detailed plans can be developed as part of the Adaptive 
Management Plan. That will permit specific rehabilitation objectives to be tied directly to 
mitigation and rehabilitation actions and monitoring. 

4.1.2 Dragonflies, Damselflies and Butterflies 

Analysis of Potential Impacts -– Additions and/or Modifications to Observations 
Presented in the May 2006 Report 
Observations of odonate and butterfly species on-site and site usage, suggests that there are 
no species of concern (rare, threatened or of special concern) using the site or specialized 
habitats for these species, excluding the Monarch that is designated special concern primarily 
due to habitat concerns in Mexico (overwintering locations).  A single giant swallowtail was 
observed on the site in August of this year. This species (imperiled in Ontario) depends upon 
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prickly ash, a species that was not observed on the lands proposed for the quarry extension. 
Giant swallowtail is not predicted to be displaced by the proposed quarry extension. Its use of 
these lands is limited by the absence of the host plant. 

Although the West Virginia White butterfly, a species of special concern, was not observed 
during any of the on-site surveys, it is known to be present in the region. The southwest woodlot 
exhibits medium to large patches of toothwort, an important plant for the West Virginia White. 
The portion of the southwest woodlot that exhibits the greatest abundance of toothwort is 
excluded from the extraction area, resulting in the conservation of the toothwort patches for this 
species. 

In addition, the portion of the property with the highest utilization by odonata and butterflies was 
observed to be along the West Arm of the Mount Nemo Tributary West Branch that is located in 
the northwest corner of the Nelson extension lands. This area has also been excluded from 
extraction footprint resulting in the protection of the most utilized odonate and butterfly habitat 
on-site. Butterflies use this area due to the existing herbaceous cover. The marsh meadows 
area will be maintained during extraction. Having said that, this reach will not be receiving water 
from pumping of the existing quarry in its post-extraction setting, with or without the proposed 
quarry extension. Pumping to this feature will stop and the habitat will experience a drying trend, 
thus eventually affecting this habitat for the common species currently observed there.   

Given that this reach of the tributary will not be receiving water from pumping it is suggested 
that, if hydrologically feasible and subject to approval by the appropriate regulatory authorities, 
the creek bed or near creek bed areas be contoured to allow precipitation to fill ponds and low-
lying areas.  These features would resemble the present situation and provide odonata habitat 
otherwise removed with or without the proposed extension development. This will be further 
described in the Adaptive Management Plan. 

Mitigation Consideration -– Additions and/or Modifications to Observations Presented in 
the May 2006 Report 
The proposed retention of the southwest woodland area and the West Arm of the Mount Nemo 
Tributary West Branch are mitigation initiatives that have been adopted for other natural 
environment protection purposes, however, their retention also provides additional mitigation 
against potential incremental odonate and butterfly impacts. 

4.1.3 Fisheries 

Analysis of Potential Impacts – Additions and/or Modifications to Observations 
Presented in May 2006 Report 
The addition of new habitat surveys to include essentially every road crossing of all tributaries 
within a four kilometer radius of the proposed extension, yielded no extraordinary results. 
Results of this additional work were essentially consistent with the findings presented in the 
2006 report.  Willoughby Creek remains the most sensitive creek in the vicinity, given its influx 
of groundwater and associated conditions conducive to supporting brook trout. The examination 
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of historical records found that coldwater species such as brook trout, brown trout and rainbow 
trout are present in selected areas of Lowville Creek.  However, groundwater impact modeling 
completed by Golder also indicated that no effect is expected on either Willoughby Creek or 
Lowville Creek during all scenarios of quarrying of the proposed extension and rehabilitation. 

Findings associated with the Mount Nemo Creek watershed are consistent with limited historical 
data, and suggest that this system is limited to providing habitat for a few cyprinid species and 
other forage species.  The upper headwater areas are capable of supporting these species, 
however the duration of flow is extremely minimal and limited to freshet and extreme rainfall 
events in the majority of these systems.  Stations observed to support fish during the 2006 
survey were characterized by pooled water concentrated at culvert crossing areas. In essence, 
the headwater areas can be considered to function primarily as contributors to downstream 
habitat areas that are more capable of supporting direct fish habitat on a year-round basis. The 
conclusions regarding Mount Nemo Creek provided in the May 2006 report remain unchanged, 
and any additional analysis will be carried out under the Adaptive Management Plan directives. 

The southwest tributary systems of Appleby Creek, Shoreacres Creek, and Tuck Creek all 
exhibit similar flow conditions in the headwater areas associated with No. 1 Sideroad (Appleby 
and Shoreacres Creeks) and the Guelph Line / Dundas Street intersection (Tuck Creek).  These 
systems appear to be largely runoff driven for the most part, given their ephemeral to 
intermittent conditions observed during 2003 and 2006 Stantec surveys.  Historical data and 
present habitat information suggest that these systems are limited in their ability to function as 
viable fish habitat, and their function may be more focused on conveyance of flow to 
downstream reaches.  Urbanization and extensive alteration of the various systems south of 
Dundas Street has further limited their habitat capabilities, and the introduction of barriers in the 
form of culverts, entombments and rip rap treatment of channels limits the opportunities for fish 
to recolonize upper reaches during times of limited flow.  As such, the predicted impacts 
described in the May 2006 report remain unchanged.  While the expanded habitat survey 
provided a more complete picture of the conditions in all tributary areas, it also confirmed that 
conditions are relatively consistent for all affected tributaries throughout the headwater reaches.  
Additional interpretation on the loss of groundwater contribution to baseflow will be completed 
and referenced in the forthcoming Adaptive Management Plan. 

The Grindstone Creek Tributary systems identified as the East and West Arms of the Mount 
Nemo Tributary West Branch will be most directly affected by the proposed extension. These 
impacts were described in detail in the May 2006 Stantec report and remain unchanged, given 
the review of additional historical information.  The Mount Nemo Tributary East Branch is a 
runoff driven system that should not be affected by groundwater impacts given its underlying 
soil system.  No change in catchment area is proposed as a result of the extension. As such, 
runoff generated and conveyed to this tributary should also remain unchanged. 
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Mitigation Considerations – Additions and/or Modifications to Observations Presented in 
the May 2006 Report 
According to the Golder modeling exercise reported in the May 16, 2006 Stantec report, the 
more sensitive systems of Willoughby Creek and Lowville Creek will not experience any 
decreases in groundwater discharge under both mitigated and unmitigated extraction scenarios.  
No changes in fish habitat conditions should thus be expected, given the results of the 
conservative modeling approaches.  

The Grindstone Creek tributaries most proximate to the extension will be directly affected 
through all extraction scenarios, and will also change under fully rehabilitated conditions.  For 
the East Arm of the Mount Nemo Tributary West Branch, these impacts will extend down only 
as far as the confluence with the West Arm of the West Branch, located upstream of No. 1 
Sideroad.  The Mount Nemo Tributary East Branch is known for a karst feature located 
upstream of the confluence, which limits habitat functions upstream of this feature as creek flow 
disappears below ground and resurfaces several hundred metres further downstream.  This 
feature was discussed in greater detail in the May 2006 report.  The habitat quality of the West 
Arm is limited by impacts associated with local golf courses, and the intermittent dewatering 
pumping from the existing quarry, which essentially provides all of the flow in this branch.  Any 
loss of habitat due to quarry extension or operation can likely be compensated for elsewhere in 
the system, or deferred until the fully rehabilitated form of the quarry area is functional.  Future 
work must regard the quality of habitat lost and its actual contribution to the total fisheries 
system. Best approaches to compensate for lost habitat, if necessary, will be discussed further 
during the development of the Adaptive Management Plan. 

Modeling results associated with the systems of Shoreacres Creek, Appleby Creek and Tuck 
Creek demonstrate that groundwater changes will be greatest within these systems.  Further 
investigation into the actual impacts on habitat will be required during the development of the 
Adaptive Management Plan, however recent habitat surveys suggest that these systems are not 
overly dependent on groundwater, meaning that groundwater elevation drops in their areas may 
not be as large an issue as the modeling suggests.  Again, the quality of these systems must be 
examined in the context of their actual functions with respect to fish habitat, and future 
management options can be developed and implemented reasonably. 

4.2 SUMMARY REMARKS 

The additional ecological data collected during 2006 has been helpful in further characterizing 
the habitat and species’ use of these lands. The cumulative breeding bird inventories, since the 
project was initiated, have resulted in the identification of 64 bird species, with 56 of those 
expected to be using these lands for breeding. None of the bird species observed is considered 
to be significant at more than a local level. Preliminary comments presented in this addendum 
regarding the maintenance of the diversity of species using these lands during and after the 
extraction stages suggest that one species, bobolink, sighted on an adjacent property, will not 
find suitable habitat on these lands in the post-extraction setting. This is an area sensitive 
grassland bird species, requiring larger blocks of grassland/meadow than will exist on these 
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lands after extraction. Bobolink is considered to be S4, or “apparently secure” in Ontario 
(uncommon but not rare) and G5 (globally very common), but has attracted attention in southern 
Ontario as a species of conservation concern based upon general concerns that grassland 
habitats have been diminished in Ontario over recent decades. The Province’s establishment of 
the ORM and Greenbelt affords more recent and comprehensive protection to these habitats in 
southern Ontario. 

The addition of the ecological program in 2006, investigating butterflies, damselflies and 
dragonflies has been very helpful in characterizing the use of the proposed extension lands by 
these species. The work to date has resulted in the identification of 22 species of butterflies and 
22 species of dragonflies/damselflies. None of the latter observations (odonata) is accorded a 
significant status. Of the butterfly species observed, giant swallowtail is designated as 
provincially imperiled. One individual of this species was observed in 2006. The proposed 
extension lands are not habitat to the host plants for this species, a factor that would limit the 
importance of these lands to this species. 

Field observations and sampling efforts on aquatic habitat in both 2003 and 2006 were 
constrained by the inability to secure permission to access properties in the area to carry out 
extensive surveys along a more substantial length of the stream reaches.  Most stations 
sampled coincided with local road crossings and, coupled with 2003 observations as well as 
historical fish records, were selected to provide the best picture of stream reaches between 
multiple road crossings on the same system. 

Additional fisheries work completed in 2006 increased the number of information/data points 
examined in each of the subcatchments surrounding the proposed extension considerably.  
Many headwater tributary areas were examined peripherally during the 2003 work, and their 
characteristics were broadly described in the 2003 report, with more specific discussions on the 
character of representative stations selected in each of the subcatchments.  The 2006 habitat 
survey work completed at 66 additional stations within the surrounding subcatchments provided 
a more complete picture of the subcatchment tributaries, however no major deviations from the 
2003 results were noted. 

The results of the expanded survey revealed no major changes in the overall picture of the 
various tributaries and their functions within the study area.  Predicted effects and their actual 
impacts on the various systems remain consistent with those documented in the May 2006 
report.  The forthcoming Adaptive Management Plan will allow an opportunity to examine further 
the results of additional hydrogeologic information in the context of the systems predicted to 
experience the greatest effects, and determine the best management approaches to adopt in 
the context of habitat quality and function. 
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Table 1: Summary of Subject Land Field Investigations (Summer 2006 Field Season) –
Proposed Nelson Aggregate Co. Quarry Extension 

Type of Survey Date & Time of Survey  Weather Attendance 
Wildlife Surveys 
Breeding Birds June 7,2006 (05:30-07:30) 

July 6, 2006 (05:15-08:20) 
18°C, no cloud, 0 wind 
12°C-16°C, no cloud, 0-1 wind 

DJ, KB 
AT 

Butterfly and Odonata May 24, 2006 (10:15-15:30) 
Aug 1, 2006 (10:20-15:15) 

17°C-22°C, 5% cloud, 1-2 wind 
34°C, 5%-20% cloud, 2 wind 

AT, GW, RVL 
AT, BVR 

Aquatic Surveys 
Fisheries Habitat 
Assessment 

June 27 to June 30, 2006 23°C – 28°C RP MP, MF, 
CC, LR 

Fisheries Community 
Sampling 

Aug 9, 2006 
Sept 6 & 7, 2006 

20°C – 25°C RP MP, MF, 
CC, LR 

NOTE: 
DJ= Dallas Johnson (Stantec) 
AT= Andrew Taylor (Stantec) 
GW= Gwendolyn Weeks (Stantec) 
RP = Ryan Park (Stantec) 
MP = Mark Pomeroy (Stantec) 
MF = Marc Faiella (Stantec) 
CC = Charity Clarkin (Stantec) 
LR = Lisa Ramilo (Stantec) 
KB= Kim Barrett (JART) 
RVL= Robin Van de Lande (JART) 
BVR= Brenda Van Ryswyk (JART) 
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Table 2: List of Wildlife Species Recorded at Nelson Aggregate Co. Proposed Extension Lands

COMMON NAME SCIENTIFIC NAME Pre 2006 2006 ONTARIO 
STATUS

GLOBAL 
STATUS COSSARO COSEWIC REGION AREA COMMENTS

ODONATA
Spotted Spreadwing Lestes congener x S5 G5
Common Speadwing Lestes disjunctus x S5 G5
Lyre-tipped Spreadwing Lestes unguiculatus x S5 G5
Violet Dancer Argia fumipennis violacea x S5 G5T5
Powdered Dancer Argia moesta x S5 G5
Familiar Bluet Enallagma civile x S5 G5
Skimming Bluet Enallagma geminatum x S5 G4
Fragile Forktail Ischnura posita x S4 G5
Eastern Forktail Ischnura verticalis x S5 G5
Lance-Tipped Darner Aeshna constricta x S5 G5
Common Green Darner Anax junius x S5 G5
Calico Pennant Celithemis elisa x S5 G5
Eastern Pondhawk Erythemis simplicicollis x S5 G5
Dot-tailed Whiteface Leucorrhinia intacta x S5 G5
Widow Skimmer Libellula luctuosa x S5 G5
Twelve-Spotted Skimmer Libellula pulchella x S5 G5
Blue Dasher Pachydiplax longipennis x S5 G5
Wandering Glider Pantala flavescens x S4 G5
Common Whitetail Plathemis lydia x S5 G5
Cherry-faced Meadowhawk Sympetrum internum x S5 G5
Band-winged Meadowhawk Sympetrum semicinctum x S4 G5
Black Saddlebags Tramea lacerata x S4 G5

BUTTERFLIES
Least Skipper Ancyloxypha numitor x S5 G5
European Skipper Thymelicus lineola x SE G5
Hobomok Skipper Poanes hobomok x S5 G5
Dun Skipper Euphyes vestris x S5 G5
Black Swallowtail Papilio polyxenes x x S5 G5
Giant Swallowtail Papilio cresphontes x S2 G5
Eastern Tiger Swallowtail Papilio glaucus x S4S5 G5
Cabbage White Pieris rapae x x SE G5
Clouded Sulphur Colias philodice x S5 G5

Page 1 wildlife-species-list_nelson_comprehensive-list_formatted.XLS



Table 2: List of Wildlife Species Recorded at Nelson Aggregate Co. Proposed Extension Lands

COMMON NAME SCIENTIFIC NAME Pre 2006 2006 ONTARIO 
STATUS

GLOBAL 
STATUS COSSARO COSEWIC REGION AREA COMMENTS

Orange Sulphur Colias eurytheme x S5 G5
Eastern Tailed Blue Everes comyntas x S5 G5
Spring Azure Celastrina ladon x x S5 G5
Silvery Blue Glaucopsyche lygdamus x S5 G5
Pearl Crescent Phyciodes tharos x S4 G5
Eastern Comma Polygonia comma x S5 G5
Mourning Cloak Nymphalis antiopa x S5 G5
American Painted Lady Vanessa virginiensis x S5 G5
Red-spotted Purple Limenitis arthemis astyanax x S5 G5T5
Little Wood-Satyr Megisto cymela x S5 G5
Common Ringlet Coenonympha tullia x S5 G5
Common Wood-Nymph Cercyonis pegala x S5 G5
Monarch Danaus plexippus x x S4 G4 NIAC SC

AMPHIBIANS
Spotted Salamander Ambystoma maculatum x S4 G5
American Toad Bufo americanus x S5 G5
Tetraploid Gray Treefrog Hyla versicolor x S5 G5
Spring Peeper Pseudacris crucifer x S5 G5
Northern Green Frog Rana clamitans x S5 G5
Wood Frog Rana sylvatica x S5 G5 tadpoles in drainage ditch
Northern Leopard Frog Rana pipiens x S5 G5 NIAC NAR

REPTILES
Eastern Gartersnake Thamnophis sirtalis x S5 G5

BIRDS
Canada Goose Branta canadensis x x S5 G5 flying over
Mallard Anas platyrhynchos x S5 G5 flying over
Ring-necked Pheasant Phasianus colchicus x SE G5
Great Blue Heron Ardea herodias x S5 G5 flying over
Green Heron** Butorides virescens x S4 G5 feeding?
Turkey Vulture Cathartes aura x S4 G5 flying over
Cooper's Hawk Accipiter cooperii x S4 G5 NIAC NAR 4-50+ migrant?
Red-tailed Hawk Buteo jamaicensis x S5 G5 NIAC NAR
Killdeer Charadrius vociferus x S5 G5
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Table 2: List of Wildlife Species Recorded at Nelson Aggregate Co. Proposed Extension Lands

COMMON NAME SCIENTIFIC NAME Pre 2006 2006 ONTARIO 
STATUS

GLOBAL 
STATUS COSSARO COSEWIC REGION AREA COMMENTS

Spotted Sandpiper Actitis macularia x S5 G5
American Woodcock Scolopax minor x S5 G5
Ring-billed Gull Larus delawarensis x S5 G5 flying over
Mourning Dove Zenaida macroura x x S5 G5
Black-billed Cuckoo Coccyzus erythropthalmus x S4 G5
Ruby-throated Hummingbird Archilochus colubris x S5 G5
Yellow-bellied Sapsucker** Sphyrapicus varius x S5 G5 30 migrant?
Downy Woodpecker Picoides pubescens x x S5 G5
Hairy Woodpecker Picoides villosus x S5 G5 10
Northern Flicker Colaptes auratus x x S5 G5
Pileated Woodpecker Dryocopus pileatus x S4S5 G5 30-50
Eastern Wood-Pewee Contopus virens x x S5 G5
Alder Flycatcher Empidonax alnorum x S5 G5
Willow Flycatcher** Empidonax traillii x x S5 G5
Eastern Phoebe** Sayornis phoebe x x S5 G5
Great Crested Flycatcher Myiarchus crinitus x x S5 G5
Eastern Kingbird Tyrannus tyrannus x x S5 G5
Warbling Vireo Vireo gilvus x x S5 G5
Red-eyed Vireo Vireo olivaceus x x S5 G5
Blue Jay Cyanocitta cristata x x S5 G5
American Crow Corvus brachyrhynchos x x S5 G5
Tree Swallow Tachycineta bicolor x x S5 G5
Barn Swallow Hirundo rustica x x S5 G5
Black-capped Chickadee Poecile atricapilla x x S5 G5
White-breasted Nuthatch Sitta carolinensis x S5 G5 10
House Wren Troglodytes aedon x x S5 G5
Hermit Thrush Catharus guttatus x S5 G5 7 100 migrant
Wood Thrush Hylocichla mustelina x x S5 G5 4
American Robin Turdus migratorius x x S5 G5
Gray Catbird Dumetella carolinensis x x S5 G5
Brown Thrasher** Toxostoma rufum x S5 G5
European Starling Sturnus vulgaris x x SE G5
Cedar Waxwing Bombycilla cedrorum x x S5 G5
Yellow Warbler Dendroica petechia x x S5 G5
Yellow-rumped Warbler Dendroica coronata S5 G5 7 30 migrant
Common Yellowthroat Geothlypis trichas x x S5 G5
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Table 2: List of Wildlife Species Recorded at Nelson Aggregate Co. Proposed Extension Lands

COMMON NAME SCIENTIFIC NAME Pre 2006 2006 ONTARIO 
STATUS

GLOBAL 
STATUS COSSARO COSEWIC REGION AREA COMMENTS

Scarlet Tanager Piranga olivacea x S5 G5 30
Chipping Sparrow Spizella passerina x x S5 G5
Field Sparrow Spizella pusilla x x S5 G5
Vesper Sparrow** Pooecetes gramineus x S4 G5
Savannah Sparrow Passerculus sandwichensis x x S5 G5
Song Sparrow Melospiza melodia x x S5 G5 area sensitive SWHTC
White-throated Sparrow Zonotrichia albicollis x S5 G5 20 migrant
White-crowned Sparrow Zonotrichia leucophrys x S4 G5
Dark-eyed Junco Junco hyemalis x S5 G5 7
Northern Cardinal Cardinalis cardinalis x x S5 G5
Rose-breasted Grosbeak Pheucticus ludovicianus x x S5 G5
Indigo Bunting Passerina cyanea x x S5 G5
Bobolink Dolichonyx oryzivorus x S4 G5
Red-winged Blackbird Agelaius phoeniceus x x S5 G5
Eastern Meadowlark Sturnella magna x S5 G5
Common Grackle Quiscalus quiscula x x S5 G5
Brown-headed Cowbird Molothrus ater x x S5 G5
Baltimore Oriole Icterus galbula x x S5 G5
American Goldfinch Carduelis tristis x x S5 G5

MAMMALS
Eastern Cottontail Sylvilagus floridanus x S5 G5
Eastern Chipmunk Tamias striatus x S5 G5
Grey Squirrel Sciurus carolinensis x S5 G5
Red Squirrel Tamiasciurus hudsonicus x S5 G5
Coyote Canis latrans x S5 G5
Raccoon Procyon lotor x S5 G5
White-tailed Deer Odocoileus virginianus x x S5 G5
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Table 2: List of Wildlife Species Recorded at Nelson Aggregate Co. Proposed Extension Lands

COMMON NAME SCIENTIFIC NAME Pre 2006 2006 ONTARIO 
STATUS

GLOBAL 
STATUS COSSARO COSEWIC REGION AREA COMMENTS

 SUMMARY

Total Butterflies: 22
Total Amphibians: 22
Total Reptiles: 1
Total Birds: 64
Total Breeding Birds: 56
Total Mammals: 7

SIGNIFICANT SPECIES

Global:
National:
Provincial:
Regional:
Local:
 
Explanation of Status and Acronymns

COSSARO: Committee on the Status of Species at Risk in Ontario
COSEWIC: Committee on the Status of Endangered Species in Canada
REGION: Rare in a Site Region
S1: Extremely rare in Ontario; usually fewer than 5 occurrences
S1S2: Extremely rare to very rare in Ontario
S2: Very rare in Ontario; usually 5-20 occurrences
S2S3: Very rare to uncommon in Ontario
S3: Rare to uncommon in Ontario; usually between 20-100 occurrences
S3S4: Rare to common in Ontario
S4: Common in Ontario: apparently secure, usually more than 100 occurrences
S4S5: Common to very common in Ontario
S5: Very common in Ontario, demonstrably secure
SE: Exotic; not believed to be a native component of Ontario's fauna
SH: Hypothetical; not positively confirmed in Ontario
SHB: Hypothetical breeder; not positively confirmed breeding in Ontario
SZ: Not of practical conservation concern as there are no clearly definable occurrences
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Table 2: List of Wildlife Species Recorded at Nelson Aggregate Co. Proposed Extension Lands

COMMON NAME SCIENTIFIC NAME Pre 2006 2006 ONTARIO 
STATUS

GLOBAL 
STATUS COSSARO COSEWIC REGION AREA COMMENTS

SZB: No clearly definable occurrences of breeding
SZN: no clearly definable occurrences of a non-breeding species
?: Not yet ranked; or, following a ranking, rank inexact or uncertain
G1: Extremely rare globally; usually fewer than 5 occurrences in the overall range
G1G2: Extremely rare to very rare globally
G2: Very rare globally; usually between 5-10 occurrences in the overall range
G2G3: Very rare to uncommon globally
G3: Rare to uncommon globally; usually between 20-100 occurrences
G3G4: Rare to common globally
G4: Common globally; usually more than 100 occurrences in the overall range
G4G5: Common to very common globally
G5: Very common globally; demonstrably secure
T: Denotes that the rank applies to a subspecies or variety
END: Endangered
THR: Threatened
VUL: Vulnerable
SC: Special Concern
NAR: Not At Risk
NIAC: Not In Any Category of risk
IND: Indeterminant, insufficient information to assign status
DD: Data Deficient
6: Rare in Site Region 6
7: Rare in Site Region 7
Area: Minimum patch size for area-sensitive species (ha)

NOTE

*  = All rankings for birds refer to breeding birds unless the ranking is followed by N
** = locally significant in the adjacent City of Hamilton
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Table 3: Summer 2006 Habitat and 
Fisheries Surveys – Nelson Aggregate 

Co. Proposed Extension Lands 



Watershed Station
Flow characteristic 
at time of habitat 

survey

Flow 
characteristic at 
time of Fisheries 

survey

Fishing Method 
Used Catch Results Stream classification Habitat Notes

Kilbride Creek1 B1
Shallow creek with cobble-gravel substrate, minimal depositional area. 
Stable slopes with lot's of riparian vegetation cover.

Bronte Creek1 B3
Upstream B2.  More sinuous channel with erosional and depositional 
areas than upstream locations.

Bronte Creek1 B2 shallow creek with cobble-boulder substrate. Upstream location. 

Bronte Creek1
B4

Wide, shallow creek. Mainly cobble-gravel substrate with sand and 
some boulders. Mostly riffle-run sections with some depositional areas 
along the south side of Walkers Line.

Bronte Creek1 MN6
Wide, shallow creek.  Sand-gravel & cobble bottom. Mainly consisting of 
riffle-run areas.  

Bronte Creek1
MN4

Wide, shallow creek.  Sand-gravel-cobble substrate. Riffle, run, pool 
sections with some depositional areas. Cobble along north-west 
shoreline.

Bronte Creek1 MN1
Wide, shallow creek.  Sand-gravel-cobble substrate. Steep slopes on 
north-west banks - erosion occurring in this area.  

Bronte Creek1 MN12
large creek with natural riparian vegetation in steep valley. Riffle / run 
reach of the creek

Willoughby Creek W3 Flow Flow Electro-fished green sunfish - 1 Permanent
Online pond on between Cedar Springs Golf course and Collings Rd. 
Mostly pool habitat with emergent vegetation (cattails)

Willoughby Creek
W4 Flow very little Flow not suitable for 

fishing - Permanent
Boulder-cobble substrate on north side of road; cobble-sand pool & run 
on south side of Cedar Springs Rd. Natural spring on north side.  Steep 
gradient/hill on north side

Willoughby Creek1

W5 Flow Flow Electro-fished

white sucker -5     
blacknose dace -10   
fathead minnow - 1   

creek chub - 3     brook 
trout - 1

Permanent

Rock-cobble substrate upstream of online pond behind residence 
(#5483); very steep slope/gradient on south portion of creek, fast 
flowing water up to online pond in front of residence.  Pond contains a 
lot of algae and minnow species are present. A pipe extends out into the 
pool with flowing water. Location of natural spring.  Deeper pool 
downstream of the online pond which contained a lot of minnow species 
- potential trout habitat

Willoughby Creek1

W6

Sand-gravel substrate with boulder/cobble banks.  South side of Cedar 
Springs road has been dramatically altered anthropogenically with the 
construction of rock/retaining walls along the channel, vegetation has 
been removed and landscaping is in progress. There is an online pond 
on the north side of the hwy. containing sand-gravel substrate and 
abundant algae throughout the pond.  There is sufficient vegetative 
cover and some cobbles near the culvert and along the north-west 
shoreline.

Willoughby Creek1

W7

Mostly gravel-sand substrate with some detritus and submergent 
vegetation.  Heavily covered with riparian vegetation in pool area on 
North side of Rd.; Channel is fairly opened on the south side with run, 
flat and depositional areas that meander through a residential property 
(#5591) 

Willoughby Creek1 W1 Small, shallow creek with cobble-boulder substrate. 

Willoughby Creek1 W2
Wide, shallow creek with boulder-cobble substrate. Mostly riffle-run with 
some pool areas

Table 3: Summer 2006 Habitat and Fisheries Surveys - Nelson Aggregate Co. Proposed Extension Lands

PermanentFlow

Station Locations Identified on Figure 3.0

Bronte Creek

Willoughby Creek

Historical fisheries data availableFlow Permanent

Historical fisheries data available
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Watershed Station
Flow characteristic 
at time of habitat 

survey

Flow 
characteristic at 
time of Fisheries 

survey

Fishing Method 
Used Catch Results Stream classification Habitat Notes

Table 3: Summer 2006 Habitat and Fisheries Surveys - Nelson Aggregate Co. Proposed Extension Lands
Station Locations Identified on Figure 3.0

Grindstone Creek1 G1 Flow Permanent
Flow observed at culvert, channel meanders through wetland up/s and 
d/s of road crossing

Grindstone Creek G2 Dry Dry n/a Intermittent grass swale through agricultural field / residential property

Grindstone Creek
G3 Flow Flow Bait Traps

creek chub -4         
pumpkinseed -10      

brook stickleback - 4
Permanent

Moderately defined channel through wetland with some flow at culvert

Grindstone Creek G4 Dry Damp n/a - Ephemeral
Swale through wetland vegetation on up/s side and defined dry channel 
in wooded area on d/s side dry soil substrate

Grindstone Creek1 G5 some standing water Intermittent Defined channel through wetland (reed canary grass)
Grindstone Creek1 G6 Standing water Permanent Fish observed at pool in culvert

Grindstone Creek G8 Dry Dry n/a - Ephemeral
No visible channel on north side of No 2 sideroad; Partially opened 
grassy swale on South side of road, but no visible channel

Lowville Creek
L1 Flow Dry n/a - Intermittent

Very small creek with rock-cobble-gravel substrate; very low flow on 
south-east side of Britannia Rd. Thick riparian cover on north-west side; 
Downstream location.

Lowville Creek
L2 Flow very little flow

water depth 2cm 
not suitable for 

survey.
- Intermittent Very small creek that winds through cemetery and golf course; mainly 

run morphology

Lowville Creek1
L3 Flow Intermittent

Very small, shallow creek. Sand-silt-gravel substrate with some cobbles 
along outside bends of the channel. Upstream of L1 (western most 
channel)

Lowville Creek1
L4 Flow Intermittent

Grassy swale on south side of Guelph Line Rd; Thick riparian 
vegetation on both sides of the road; can hear flowing water through the 
culvert but is not visible through the thick vegetation cover.

Lowville Creek1

L13 Flow Permanent

Creek flows along Britannia Rd. in newly dug ditch.  Ditch has been 
recently dug (cleared of vegetation) and the culvert has been replaced, 
increasing the possibility of erosion in this area.  Online pond located on 
north side of Britannia Rd. at residence (#3071)

Lowville Creek L5 Dry Dry n/a - Ephemeral
Marshy swale through farmers field; no visible water or defined channel 
on either side of highway, 

Lowville Creek1
L12 Flow

Small, narrow, flat channel with sand-cobble substrate. Lot's of aquatic 
vegetation on north side of Britannia Rd. Small pool on south side of 
hwy. Minnows present in pool area.

Lowville Creek1
L11 Flow

Small, narrow channel with sand-cobble substrate. Thick riparian 
vegetation along West side of Britannia Rd.  Channel is flat with little 
movement.  Partially opened pool area along east side of hwy. 

Lowville Creek1
L6 Flow Permanent

Thick riparian cover on South side of Walkers Line, channel is not 
defined; North side of hwy. Channel contains sand-gravel substrate with 
riffle and pool sections.

Lowville Creek L7 Dry Dry n/a - Ephemeral
Grassy swale on both sides of Walkers Line. No visible creek bed or 
water.

Lowville Creek
L8 Dry Dry n/a - Intermittent

Cattail wetland area on South side of Walkers Line. on residential 
property (#5656).  Grassy swale through residential area to an online 
pond at resident (#5677).  Very little water in channel.

Historical fisheries data available

Grindstone Creek

Historical fisheries data available

Historical fisheries data available

Historical fisheries data available Permanent

Historical fisheries data available

Lowville Creek

Historical fisheries data available
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Watershed Station
Flow characteristic 
at time of habitat 

survey

Flow 
characteristic at 
time of Fisheries 

survey

Fishing Method 
Used Catch Results Stream classification Habitat Notes

Table 3: Summer 2006 Habitat and Fisheries Surveys - Nelson Aggregate Co. Proposed Extension Lands
Station Locations Identified on Figure 3.0

Lowville Creek L9 Dry Dry n/a - Intermittent
Grassy swale through farmers field.  No defined channel or water 
observed.

Lowville Creek1 L10 Flow Permanent
Sand-gravel substrate with some cobble;  woody debris along outside of 
channel. Some depositional areas.

Mt. Nemo Creek
MN7 Dry Dry n/a - Ephemeral

Grassy swale through moderately rolling topography on north side of 
Walker's Line. Cattail swale on South side of Hwy. No defined channel 
on either side. Trickle of water flowing through culvert.

Mt. Nemo Creek

MN8 Dry Dry n/a - Ephemeral

Grassy swale/meadow through gently rolling farmers field on North side 
of Walkers Line.  Dried up pond through moderately rolling topography 
on South side of Hwy. Both sides heavily used by livestock, no visible 
water and no defined channel.

Mt. Nemo Creek
MN9 Dry Flow (5cm within 

road allowance)

Not fished, fish 
observed beyond 
road allowance

- Intermittent
Grassy swale though farmers field on North side of Walkers Line.  
Thick, riparian (deciduous) vegetation on South side of Hwy.  Gently 
rolling topography.  No defined channel.

Mt. Nemo Creek
MN10 Flow Flow Bait Traps

creek chub - 4        
brook stickleback - 4   
fathead minnow - 3

Permanent
Small pool on north side of Walkers Line ~ 0.5 m in depth, sand-boulder 
substrate with some detritus on bottom. South side of Hwy. Flat 
morphology with sandy substrate.

Mt. Nemo Creek

MN11 Flow Dry n/a - Intermittent
Sand substrate in most of channel and cobble in riffle area on south 
side of Walkers Line. Sticks and debris at outflow of culvert on south 
side.  Shallow pool on North side of hwy.  Minnows present in pool.  

Shoreacres Creek SA1 Dry Dry n/a - Intermittent Dry channel through wetland vegetation in natural valley.

Shoreacres Creek SA2 Flow Dry n/a - Intermittent
Narrow channel through wetland vegetation in green space between 
residential subdivision and the Methodist church.

Shoreacres Creek
SA3 Standing water Dry n/a - Intermittent

Moderately defined channel through wetland vegetation in green space 
beside residential subdivision and the Methodist church. Rip rap 
concrete reinforcing a portion of the valley slope.

Shoreacres Creek

SA4 Standing water Dry n/a - Intermittent

Moderately defined channel through wetland vegetation in green space 
beside residential subdivision and large plaza. Rip rap concrete 
reinforcing along slope and cement barrier across the valley 20 m d/s of 
culvert.

Shoreacres Creek
SA5 Standing water Dry n/a - Intermittent

Moderately defined channel through wetland on up/s side with defined 
channel d/s through wooded area. No flow, standing water approx. 3 
cm.

Shoreacres Creek SA6 Dry Dry n/a - Intermittent

Shoreacres Creek SA7 Flow  Very little flow not suitable for 
fishing - Permanent Maintained by upstream on-line pond.

Tuck Creek T1 Flow Flow Bait Traps no catch Permanent
Defined channel through wooded area up-s and narrower channel 
through vegetated swale in old field on d-s side.

Tuck Creek T2 Dry Dry n/a - Intermittent Swale through hay field.

Tuck Creek

T3 some small pockets 
of standing water Dry n/a - Intermittent

Defined channel through naturally vegetated riparian zone behind along 
side driving range and behind residential properties. Standing water at 
culvert. Overhanging vegetation hindered further view onto private 
property.

Mt. Nemo Creek

Shoreacres Creek

Historical fisheries data available

Tuck Creek
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Watershed Station
Flow characteristic 
at time of habitat 

survey

Flow 
characteristic at 
time of Fisheries 

survey

Fishing Method 
Used Catch Results Stream classification Habitat Notes

Table 3: Summer 2006 Habitat and Fisheries Surveys - Nelson Aggregate Co. Proposed Extension Lands
Station Locations Identified on Figure 3.0

Tuck Creek T4 Flow Dry n/a - Intermittent
Low flow through wetland vegetation drains into large caged concrete 
culvert on south side of Dundas 

Tuck Creek T5 Dry Dry n/a - Intermittent Moderately defined channel through natural vegetation.

Tuck Creek T6 one small pool of 
standing water Dry n/a - Intermittent

Moderately defined channel through vegetated swale in agricultural field. 
Vegetation growing through creek.

Tuck Creek T7 Dry Dry n/a - Intermittent Moderately defined channel through cattails.

Appleby Creek

A1 wet sediment Dry n/a - Intermittent
Outflow from pond on private residence. Out flow channel is concrete 
and steeply slope. A trickle of water was observed on cement slope and 
in culvert but no flow or standing water downstream.

Appleby Creek A2 Dry Dry n/a - intermittent
Dry defined channel through wooded area - large cement culvert with 
concrete flow reduction structures.

Appleby Creek A3 Dry Dry n/a - Intermittent
Moderately defined channel through old field (up/s) and wooded area 
(d/s) jewelweed and some ash trees growing in 'channel'.

Appleby Creek A4 Dry  Dry n/a - Intermittent undefined channel through vegetated swale.

Appleby Creek A5 Dry / pond Dry n/a - Ephemeral / permanent pond
No evidence of channel - sewer grate at edge of property and on-line 
pond.

Appleby Creek A6 Dry / pond Dry n/a - Ephemeral / permanent pond
Dry vegetated swale through agricultural field on N side of No.1 
Sideroad and on-line pond on S side.

Appleby Creek A7 Dry Dry n/a - Intermittent No defined channel, swale of reed canary grass.

Appleby Creek A8 Dry Dry n/a - Ephemeral
Dry channel through vegetated swale in corn field (up/s) and thicket 
(d/s) cobble fill added at culvert.

Appleby Creek A9 Standing water Dry n/a - Intermittent
Moderately defined channel through wetland vegetation becoming 
defined in wooded area.

Hidden Lake tributary H1 Dry Dry n/a - Intermittent
Moderately defined channel through wetland (up/s) swale through 
mowed lawn (d/s).

Hidden Lake tributary

G7 Flow Dry n/a - Intermittent

Online pond on west side of No2 Sideroad; cattail wetland on east side. 
Mostly pool morphology with small run section. sandy substrate; lot's of 
submergent vegetation;  Fish presence likely since a great blue heron 
was observed in the pond.

Sheldon Creek
A Flow Very little flow

Not connected 
(piped), not suitable 

for fishing
- Permanent Flow originatd from underground pipe. Flow was heard on north side of 

dundas in storm sewer.
Sheldon Creek B Flow Flow Permanent Course substrate on steep incline through mowed lawn.

1 Fisheries survey not performed, as sufficient historical data exists

Appleby Creek

Hidden Lake tributary

Sheldon Creek
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Table 4: Historical Fish Records in Watersheds Surrounding the Nelson Aggregate Co. Proposed Extension Lands

COMMON NAME SCIENTIFIC NAME
ONTARIO 
STATUS

GLOBAL 
STATUS COSSARO COSEWIC 1o 3o 4o 5o 6o 8o GTo GCWS F9a GCWS F10a GCWS F11a GCWS F12a GCWS F13a GCWS F14a GCWS F21a

BWCS Middle 
Bronte Creekb

LAMPREY FAMILY PETROMYZONTIDAE
American Brook Lamprey Lampetra appendix S3 G4 ⌧

TROUT FAMILY SALMONIDAE
Rainbow Trout Oncorhynchus mykiss SE G5 ⌧
Atlantic Salmon Salmo salar SXC G5 ⌧
Brown Trout Salmo trutta SE G5 ⌧
Brook Trout Salvelinus fontinalis S5 G5 ⌧ ⌧

MUDMINNOW FAMILY UMBRIDAE
Central Mudminnow Umbra limi S5 G5 ⌧

PIKE FAMILY ESCOCIDAE
Northern Pike Esox lucius S5 G5

MINNOW FAMILY CYPRINIDAE
Northern Redbelly Dace Phoxinus eos S5 G5
Finescale Dace Phoxinus neogaeus S5 G5
Redside Dace Clinostomus elongatus S3 G4 THR SC
River Chub Nocomis micropogon S4 G5 NAR
Golden Shiner Notemigonus crysoleucas S5 G5 ⌧
Common Shiner Luxilus cornutus S5 G5 NAR ⌧
Bluntnose Minnow Pimephales notatus S5 G5 NAR ⌧ ⌧
Fathead Minnow Pimephales promelas S5 G5 ⌧ ⌧
Blacknose Dace Rhinichthys atratulus S5 G5 ⌧ ⌧ ⌧ ⌧
Longnose Dace Rhinichthys cataractae S5 G5 ⌧
Creek Chub Semotilus atromaculatus S5 G5 ⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧
Pearl Dace Margariscus margarita S5 G5 ⌧

SUCKER FAMILY CATOSTOMIDAE
White Sucker Catostomus commersoni S5 G5 ⌧ ⌧ ⌧
Northern Hog Sucker Hypentelium nigricans S4 G5 ⌧

CATFISH FAMILY ICTALURIDAE
Brown Bullhead Ameiurus nebulosus S5 G5

STICKLEBACK FAMILY GASTEROSTEIDAE
Brook Stickleback Culaea inconstans S5 G5 ⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧

SUNFISH FAMILY CENTRARCHIDAE
Rock Bass Ambloplites rupestris S5 G5
Pumpkinseed Lepomis gibbosus S5 G5 ⌧ ⌧
Green Sunfish Lepomis cyanellus S4 G5 NAR
Bluegill Lepomis macrochirus S5 G5 ⌧ ⌧
Smallmouth Bass Micropterus dolomieu S5 G5
Largemouth Bass Micropterus salmoides S5 G5 ⌧

PERCH FAMILY PERCIDAE
Yellow Perch Perca flavescens S5 G5
Rainbow Darter Etheostoma caeruleum S4 G5 ⌧
Fantail Darter Etheostoma flabellare S5 G5 ⌧
Johnny Darter Etheostoma nigrum S5 G5 ⌧

 SUMMARY
Total Species: 1 3 2 0 3 3 1 6 1 2 0 2 2 3 18
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Table 4: Historical Fish Records in Watersheds Surrounding the Nelson Aggregate Co. Proposed Extension Lands

COMMON NAME SCIENTIFIC NAME
ONTARIO 
STATUS

GLOBAL 
STATUS COSSARO COSEWIC

LAMPREY FAMILY PETROMYZONTIDAE
American Brook Lamprey Lampetra appendix S3 G4

TROUT FAMILY SALMONIDAE
Rainbow Trout Oncorhynchus mykiss SE G5
Atlantic Salmon Salmo salar SXC G5
Brown Trout Salmo trutta SE G5
Brook Trout Salvelinus fontinalis S5 G5

MUDMINNOW FAMILY UMBRIDAE
Central Mudminnow Umbra limi S5 G5

PIKE FAMILY ESCOCIDAE
Northern Pike Esox lucius S5 G5

MINNOW FAMILY CYPRINIDAE
Northern Redbelly Dace Phoxinus eos S5 G5
Finescale Dace Phoxinus neogaeus S5 G5
Redside Dace Clinostomus elongatus S3 G4 THR SC
River Chub Nocomis micropogon S4 G5 NAR
Golden Shiner Notemigonus crysoleucas S5 G5
Common Shiner Luxilus cornutus S5 G5 NAR
Bluntnose Minnow Pimephales notatus S5 G5 NAR
Fathead Minnow Pimephales promelas S5 G5
Blacknose Dace Rhinichthys atratulus S5 G5
Longnose Dace Rhinichthys cataractae S5 G5
Creek Chub Semotilus atromaculatus S5 G5
Pearl Dace Margariscus margarita S5 G5

SUCKER FAMILY CATOSTOMIDAE
White Sucker Catostomus commersoni S5 G5
Northern Hog Sucker Hypentelium nigricans S4 G5

CATFISH FAMILY ICTALURIDAE
Brown Bullhead Ameiurus nebulosus S5 G5

STICKLEBACK FAMILY GASTEROSTEIDAE
Brook Stickleback Culaea inconstans S5 G5

SUNFISH FAMILY CENTRARCHIDAE
Rock Bass Ambloplites rupestris S5 G5
Pumpkinseed Lepomis gibbosus S5 G5
Green Sunfish Lepomis cyanellus S4 G5 NAR
Bluegill Lepomis macrochirus S5 G5
Smallmouth Bass Micropterus dolomieu S5 G5
Largemouth Bass Micropterus salmoides S5 G5

PERCH FAMILY PERCIDAE
Yellow Perch Perca flavescens S5 G5
Rainbow Darter Etheostoma caeruleum S4 G5
Fantail Darter Etheostoma flabellare S5 G5
Johnny Darter Etheostoma nigrum S5 G5

 SUMMARY
Total Species:

BCWS N1b BCWS N2b BCWS N3b BCWS N4b BCWS N5b BCWS N6b BCWS MN1b BCWS W4b H1 49c H1 51c H1 52c H1 53c H1 54c H1 55c H2 316d H2 317d H2 49d

⌧ ⌧ ⌧

⌧ ⌧ ⌧ ⌧
⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧

⌧

⌧

⌧ ⌧ ⌧
⌧

⌧ ⌧ ⌧
⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧

⌧ ⌧ ⌧
⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧

⌧ ⌧ ⌧ ⌧

⌧

⌧

⌧
⌧

⌧

⌧ ⌧ ⌧
⌧ ⌧
⌧

0 0 1 4 2 3 6 3 11 2 11 5 3 8 0 2 0
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Table 4: Historical Fish Records in Watersheds Surrounding the Nelson Aggregate Co. Proposed Extension Lands

COMMON NAME SCIENTIFIC NAME
ONTARIO 
STATUS

GLOBAL 
STATUS COSSARO COSEWIC

LAMPREY FAMILY PETROMYZONTIDAE
American Brook Lamprey Lampetra appendix S3 G4

TROUT FAMILY SALMONIDAE
Rainbow Trout Oncorhynchus mykiss SE G5
Atlantic Salmon Salmo salar SXC G5
Brown Trout Salmo trutta SE G5
Brook Trout Salvelinus fontinalis S5 G5

MUDMINNOW FAMILY UMBRIDAE
Central Mudminnow Umbra limi S5 G5

PIKE FAMILY ESCOCIDAE
Northern Pike Esox lucius S5 G5

MINNOW FAMILY CYPRINIDAE
Northern Redbelly Dace Phoxinus eos S5 G5
Finescale Dace Phoxinus neogaeus S5 G5
Redside Dace Clinostomus elongatus S3 G4 THR SC
River Chub Nocomis micropogon S4 G5 NAR
Golden Shiner Notemigonus crysoleucas S5 G5
Common Shiner Luxilus cornutus S5 G5 NAR
Bluntnose Minnow Pimephales notatus S5 G5 NAR
Fathead Minnow Pimephales promelas S5 G5
Blacknose Dace Rhinichthys atratulus S5 G5
Longnose Dace Rhinichthys cataractae S5 G5
Creek Chub Semotilus atromaculatus S5 G5
Pearl Dace Margariscus margarita S5 G5

SUCKER FAMILY CATOSTOMIDAE
White Sucker Catostomus commersoni S5 G5
Northern Hog Sucker Hypentelium nigricans S4 G5

CATFISH FAMILY ICTALURIDAE
Brown Bullhead Ameiurus nebulosus S5 G5

STICKLEBACK FAMILY GASTEROSTEIDAE
Brook Stickleback Culaea inconstans S5 G5

SUNFISH FAMILY CENTRARCHIDAE
Rock Bass Ambloplites rupestris S5 G5
Pumpkinseed Lepomis gibbosus S5 G5
Green Sunfish Lepomis cyanellus S4 G5 NAR
Bluegill Lepomis macrochirus S5 G5
Smallmouth Bass Micropterus dolomieu S5 G5
Largemouth Bass Micropterus salmoides S5 G5

PERCH FAMILY PERCIDAE
Yellow Perch Perca flavescens S5 G5
Rainbow Darter Etheostoma caeruleum S4 G5
Fantail Darter Etheostoma flabellare S5 G5
Johnny Darter Etheostoma nigrum S5 G5

 SUMMARY
Total Species:

H3 49e H4 55f H6 5g H6 8g H7 43h H7 44h H8 47i H9 311j H10 58k H12 49l H13 20m H13 21m H13 22m H14 61n H14 62n H14 65n H14 66n H15 58p BRO-42q BRO-45q

⌧ ⌧ ⌧

⌧ ⌧

⌧ ⌧ ⌧ ⌧ ⌧ ⌧

⌧

⌧
⌧

⌧
⌧

⌧ ⌧ ⌧
⌧ ⌧ ⌧ ⌧

⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧
⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧

⌧
⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧

⌧ ⌧ ⌧ ⌧

⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧
⌧ ⌧

⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧ ⌧

⌧ ⌧ ⌧

⌧
⌧

⌧
⌧ ⌧
⌧

0 6 6 9 0 1 3 5 7 6 6 5 11 5 1 2 2 6 6 6
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Table 4: Historical Fish Records in Watersheds Surrounding the Nelson Aggregate Co. Proposed Extension Lands

COMMON NAME SCIENTIFIC NAME
ONTARIO 
STATUS

GLOBAL 
STATUS COSSARO COSEWIC

LAMPREY FAMILY PETROMYZONTIDAE
American Brook Lamprey Lampetra appendix S3 G4

TROUT FAMILY SALMONIDAE
Rainbow Trout Oncorhynchus mykiss SE G5
Atlantic Salmon Salmo salar SXC G5
Brown Trout Salmo trutta SE G5
Brook Trout Salvelinus fontinalis S5 G5

MUDMINNOW FAMILY UMBRIDAE
Central Mudminnow Umbra limi S5 G5

PIKE FAMILY ESCOCIDAE
Northern Pike Esox lucius S5 G5

MINNOW FAMILY CYPRINIDAE
Northern Redbelly Dace Phoxinus eos S5 G5
Finescale Dace Phoxinus neogaeus S5 G5
Redside Dace Clinostomus elongatus S3 G4 THR SC
River Chub Nocomis micropogon S4 G5 NAR
Golden Shiner Notemigonus crysoleucas S5 G5
Common Shiner Luxilus cornutus S5 G5 NAR
Bluntnose Minnow Pimephales notatus S5 G5 NAR
Fathead Minnow Pimephales promelas S5 G5
Blacknose Dace Rhinichthys atratulus S5 G5
Longnose Dace Rhinichthys cataractae S5 G5
Creek Chub Semotilus atromaculatus S5 G5
Pearl Dace Margariscus margarita S5 G5

SUCKER FAMILY CATOSTOMIDAE
White Sucker Catostomus commersoni S5 G5
Northern Hog Sucker Hypentelium nigricans S4 G5

CATFISH FAMILY ICTALURIDAE
Brown Bullhead Ameiurus nebulosus S5 G5

STICKLEBACK FAMILY GASTEROSTEIDAE
Brook Stickleback Culaea inconstans S5 G5

SUNFISH FAMILY CENTRARCHIDAE
Rock Bass Ambloplites rupestris S5 G5
Pumpkinseed Lepomis gibbosus S5 G5
Green Sunfish Lepomis cyanellus S4 G5 NAR
Bluegill Lepomis macrochirus S5 G5
Smallmouth Bass Micropterus dolomieu S5 G5
Largemouth Bass Micropterus salmoides S5 G5

PERCH FAMILY PERCIDAE
Yellow Perch Perca flavescens S5 G5
Rainbow Darter Etheostoma caeruleum S4 G5
Fantail Darter Etheostoma flabellare S5 G5
Johnny Darter Etheostoma nigrum S5 G5
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Table 4: Historical Fish Records in Watersheds Surrounding the Nelson Aggregate Co. Proposed Extension Lands

Explanation of Status and Acronymns
COSSARO: Committee on the Status of Species at Risk in Ontario
COSEWIC: Committee on the Status of Endangered Species in Canada
S1: Extremely rare in Ontario; usually fewer than 5 occurrences
S1S2: Extremely rare to very rare in Ontario
S2: Very rare in Ontario; usually be 5-20 occurrences
S2S3: Very rare to uncommon in Ontario
S3: Rare to uncommon in Ontario; usually between 20-100 occurrences
S4: Common in Ontario: apparently secure, usually more than 100 occurrences
S5: Very common in Ontario, demonstrably secure
SU: Status uncertain
SXC: Extirpated in Ontario, culturally stocked
SZ: Not of practical conservation concern as there are no clearly definable occurrences
?: Not yet ranked; or, following a ranking, rank inexact or uncertain
G2: Very rare globally; usually between 5-10 occurrences in the overall range
G3: Rare to uncommon globally; usually between 20-100 occurrences
G4: Common globally; usually more than 100 occurrences in the overall range
G5: Very common globally; demonstrably secure
THR: Threatened
VUL: Vulnerable
SC: Special Concern
NAR: Not At Risk
NIAC: Not In Any Category of risk
IND: Indeterminant; insufficient data to assign a category of risk

aGCWS - Grindstone Creek Watershed Study,  Halton Region Conservation Authority January 1998
bBCWS - Bronte Creek Watershed Study,  Conservation Halton March 2002
c H1 - Bronte Creek (1991, Portt.) MNR fishdot data
d H2 - Lowville Golf Club (1999, Michael Machalski Associates) MNR fishdot data
e H3 - Bronte Creek Survey (1974, MNR) MNR fishdot data
f H4 - Fisheries Community Survey (2000, Conservation Halton) MNR fishdot data
g H6 - Bronte Creek (1972, MNR Collens et al.) MNR fishdot data
h H7 - Grindstone Creek Tributary (1996, MNR field records) MNR fishdot data
i H8 - Fisheries Community Survey (2000, Conservation Halton) MNR fishdot data
j H9 - Field Monitoring Program (2001, Fisheries and Oceans Canada) MNR fishdot data
k H10 - Bronte/Limestone Creek (1982, MNR) MNR fishdot data
l H12 - Grindstone Creek Lake Medad, Grindstone Creek Watershed Study
m H13 - Grindstone Creek (1984, Holmes U of T), Grindstone Creek Watershed Study
n H14 - Grindstone Creek (1996, HRCA), Grindstone Creek Watershed Study
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